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ABSTRACT

Background: Sequence type 72 (ST72) is the predominant community-associated methicillin-resistant 
Staphylococcus aureus (MRSA) genotype in Korea. With an increasing prevalence of the ST72 S. aureus lineage, 
regardless of methicillin resistance, it is crucial to understand the clinical and microbiological characteristics of ST72 
methicillin-susceptible S. aureus (MSSA) as well as ST72 MRSA.
Materials and Methods: In this retrospective cohort study, data from patients with S. aureus bacteremia (SAB) 
who were admitted to a tertiary hospital in Korea from March 2007 to December 2018 were collected. Multilocus 
sequence typing was used to identify ST72 isolates. The clinical and microbiological characteristics of ST72 MSSA 
were compared with those of ST72 MRSA among patients infected with SAB.
Results: Among the 442 SAB patients with ST72, 157 (35.5%) were infected with MSSA and 285 (64.5%) were 
infected with MRSA. There was a significant increase in the proportion of ST72 MSSA in both the community and 
hospital settings. Compared to ST72 MRSA, ST72 MSSA isolates were less likely to have multidrug resistance. The 
main infection foci, infection severity, and duration of bacteremia did not differ significantly between the two groups. 
The 90-day recurrence rate was significantly lower in the MSSA group (2.5% vs. 8.4%, P=0.03), while the 90-day 
mortality rate was comparable (28.0% vs. 23.9%, P=0.40).
Conclusion: ST72 MSSA had similar clinical features as ST72 MRSA in terms of infection site, severity, and 90-day 
mortality. Despite exhibiting lower levels of antibiotic resistance, ST72 MSSA has increased in the hospital environment 
concurrently with ST72 MRSA.
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INTRODUCTION

Staphylococcus aureus infection is the most reported 
healthcare-associated infection, with the highest isolation 
rate among microorganisms with drug resistance [1]. 
With the recent rise of community-associated methicillin-
resistant S. aureus (CA-MRSA), sequence type 72 
(ST72) MRSA has become the predominant strain as a 
community-acquired lineage in Korea [2]. Compared to 
the USA300 clone, a representative CA-MRSA lineage in 
the United States (US) possessing the Panton-Valentine 
leukocidin (PVL) gene, the ST72 MRSA lineage has a 
unique feature: it lacks the PVL gene [3]. Despite the 
absence of potential virulence factors like PVL, ST72 
MRSA is the most common genotype in hospital-onset 
infections as well as community-onset infections in Korea 
[4, 5]. With the increase of the ST72 genotype in both 
MSSA and MRSA, it is important to understand the clinical 
features of ST72 MSSA as well as the changes in its 
proportion among clinical S. aureus isolates over time. In 
this study, clinical and microbiological characteristics of 
ST72 MSSA infections were compared with those of ST72 
MRSA infections using a large S. aureus bacteremia (SAB) 
patient cohort.

MATERIALS AND METHODS

1. Study population and design
This retrospective cohort study was conducted at Asan 
Medical Center, Seoul, Korea. We included hospital 
patients aged ≥18 years with a diagnosis of SAB from 
March 2007 until December 2018 at our tertiary teaching 
hospital. These patients had confirmed blood bacterial 
cultures for S. aureus. Patients infected with S. aureus 
that belonged to ST72 were included. The clinical 
characteristics and outcomes of patients with ST72 MSSA 
were compared with those with ST72 MRSA.

2. Ethics statement
This study was approved by the Institutional Review 
Board of Asan Medical Center (IRB number: 2013-0234). 
Informed consent was waived because of the nature of 
the study setting, and any collected data with identifiable 
factors were encrypted and stored anonymously before 
analysis.

3. Laboratory and molecular results
S. aureus isolates were identified using established 
laboratory methods, and their antimicrobial susceptibility 
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was assessed following the standard criteria outlined by 
the MicroScan system (Dade Behring, West Sacramento, 
CA, USA) and the Clinical and Laboratory Standards 
Institute (CLSI) [6]. MRSA was confirmed by determining 
the minimum inhibitory concentration (MIC) of oxacillin 
and detecting the presence of the mecA gene. The 
minimal inhibitory concentration of vancomycin was 
determined by the broth microdilution (BMD) method 
according to the CLSI guidelines as well as by the 
E test (AB Biodisk, Solna, Sweden) according to the 
manufacturer’s instructions. Multilocus sequence typing 
(MLST), δ-hemolysin activity to determine accessory 
gene regulator (agr) functionality, and genotyping 
of staphylococcal protein A (spa) were performed as 
described previously [7, 8].

4. Data collection and definitions
Electronic medical records were used to obtain the following 
information for all patients included in this study: age, 
gender, location of infection acquisition, past medical history, 
site of infection foci, severity presentation at admission, 
microbiological data, and clinical outcomes. Bloodstream 
infections caused by S. aureus were categorized into 
community-acquired, healthcare-associated, and hospital-
acquired infections. Community-acquired bacteremia 
was defined as a bloodstream infection confirmed by 
a positive blood culture within 48 hours of admission. 
Healthcare-associated bacteremia was defined as a 
bloodstream infection confirmed by a positive blood 
culture obtained at the time of hospital admission or 
within 48 hours of admission if the patient had attended 
a hospital or hemodialysis clinic, or received intravenous 
chemotherapy in the 30 days before the bloodstream 
infection, or was hospitalized in an acute care hospital 
for 2 or more days in the 90 days before the bloodstream 
infection. Hospital-acquired bacteremia was defined 
by a positive blood culture obtained from patients who 
had been hospitalized for more than 48 hours [9]. The 
infection focus was established by an infectious diseases 
specialist based on microbiological data, radiological 
images, and the clinical course of the patient. The 
index day was the day on which blood for cultures was 
drawn from a patient later confirmed to have SAB. 
Persistent bacteremia was defined as culture-confirmed 
bacteremia persisting for more than 3 days. Catheter-
related bloodstream infection was diagnosed in patients 
according to the Infectious Diseases Society of America 
guidelines, which provide comprehensive criteria for the 
diagnosis and management of intravascular catheter-
related infections [10]. The Charlson comorbidity index 

was used to produce a composite score of comorbid 
conditions, allowing for the assessment of the cumulative 
burden of illness [11]. The Pitt bacteremia score was 
utilized to determine the severity of acute illness in 
patients with bloodstream infections. This score considers 
factors such as temperature, blood pressure, mechanical 
ventilation, cardiac arrest, and mental status to quantify 
the severity of bacteremia [12]. Factors associated with 
the clinical outcomes of the patients, such as mortality 
and the recurrence of bacteremia, were considered.

5. Statistical analysis
Statistical data analyses were performed using R Studio 
software (version 4.2.2, R Project for Statistical Computing, 
Vienna, Austria), using the ‘moonBook’ package (version 
0.3.1, Hannarae, Seoul, Korea). Data visualization was 
conducted using the ‘ggplot2’ package (version 3.4.0, 
Springer-Verlag, New York, NY, USA) [13]. Clinical, 
microbiological, and genetic characteristics were 
compared between the ST72 MSSA and MRSA strains. 
Differences between the two groups for continuous 
and categorical variables were assessed using Mann-
Whitney U tests or Fisher’s exact test as appropriate. 
Trend analysis was performed to determine a significant 
increase or decrease in the proportion of annual ST72 
MSSA during the study period using the Cochran-Armitage 
test. Univariate and multivariate analyses using logistic 
regression models were performed to find independent 
risk factors for mortality and recurrence. All variables with 
P-values <0.10 in the univariate analyses were included 
in the multivariate analysis. Stepwise logistic regression 
using the backward elimination method was performed. 
A P-value less than 0.05 was set as the threshold for 
statistical significance.

RESULTS

Among 1,718 patients hospitalized with SAB, 442 patients 
with ST72 S. aureus were identified, including 157 
patients with MSSA (35.5%) and 285 patients with MRSA 
(64.5%) (Fig. 1). During the study period, the proportion 
of ST72 MSSA showed a significant increasing trend by 
year (P for trend <0.01, Fig. 2). Similar increasing trends 
were observed across community-acquired, healthcare-
associated, and hospital-acquired infections (P<0.01, 
P=0.03, P<0.01, respectively, Fig. 2). The increasing trend 
of ST72 MSSA was observed within the MSSA subgroups 
(Supplementary Fig. 1). When stratified by mode of 
acquisition, ST72 MSSA had the third highest frequency in 
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both the community-acquired and healthcare-associated 
bacteremia, and the highest frequency in the hospital-
acquired bacteremia (Supplementary Table 1).

1. Baseline and clinical characteristics
The baseline characteristics of 442 patients with ST72 
MSSA and ST72 MRSA are summarized in Table 1. 
Patients with ST72 MSSA were younger than those 
with ST72 MRSA. Community-acquired infections were 
more common in the ST72 MSSA group than in the 
ST72 MRSA group (20.4% vs. 10.2%, P<0.01), but most 
of the infections in both groups occurred in healthcare-
associated or hospital-acquired settings. There were 
no significant differences between the two groups 
in the prevalence of underlying diseases, Charlson 
comorbidity index, or predisposing conditions. The main 
focus of infection and the severity of infection were not 
significantly different between the two groups.

2. Microbiological characteristics
ST72 MRSA isolates were more likely to have resistance 
against antibiotics, such as clindamycin (20.4% vs. 
3.8%, P<0.01), ciprofloxacin (7.7% vs. 1.3%, P=0.01), 
and erythromycin (26.0% vs. 5.1%, P<0.01). In contrast, 
MSSA isolates were more likely to be resistant to fusidic 
acid (83.4% vs. 0.7%, P<0.01). S. aureus isolates with a 
higher vancomycin MIC (>1 mg/L) were significantly more 

frequent in the ST72 MRSA group, using the E test (77.9% 
vs. 45.3%, P<0.01) or the BMD method (14.4% vs. 1.3% for 
MIC=2, P<0.01). agr dysfunction was more prominent in 
the MSSA group than the MRSA group (19.7% vs. 10.9%, 
P=0.02). In ST72 MRSA, the spa types were diverse, with 
t324, t664, and t148 being the main types, whereas in 
ST72 MSSA, t126 was observed with high frequency and 
was the predominant spa type (Table 2).

3. Treatment outcomes
Table 3 outlines the outcomes of ST72 MSSA and ST72 
MRSA patients. The frequencies of eradicable foci, as well 
as the removal of these foci, did not significantly differ 
between the groups. The total duration of antibiotics 
therapy, the duration of the bacteremia period, and 
persistent bacteremia for more than 3 days were not 
significantly different between the groups. The median 
length of hospital stay was shorter in patients with ST72 
MSSA (20 days vs. 25 days, P=0.03). Clinical outcomes, 
including 30-day and 90-day mortality, were similar in 
both groups. The 90-day recurrence rate was lower in the 
ST72 MSSA group than in the ST72 MRSA group (2.5% 
vs. 8.4%, P=0.03). In the multivariable logistic regression 
analysis, ST72 MSSA infections were significantly 
correlated with a lower 90-day recurrence rate compared 
with ST72 MRSA infections (odds ratio, 0.28; 95% 
confidence interval, 0.05–1.69; P=0.01), while there was no 
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2,756 patients visited Asan Medical Center
with Staphylococcus aureus bacteremia

from March 2007 to December 2018

1,718 patients hospitalized with S. aureus bacteremia
from March 2007 to December 2018

442 patients hospitalized with
sequence type 72 S. aureus bacteremia

157 patients infected with
methicillin-susceptible S. aureus

285 patients infected with
methicillin-resistant S. aureus

Exclusion
394 discharged before enrollment
341 under 18 years old
214 polymicrobial bacteremia
61 previous S. aureus bacteremia within 90 days
28 contamination

Exclusion
1,276 patients infected with sequence types other than 72

Figure 1. Flowchart of study population.
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significant association between ST72 MSSA and 90-day 
mortality (Table 4).

DISCUSSION

In this retrospective cohort study, the clinical 
characteristics of patients with MSSA infections were 
compared with patients with MRSA among patients 
infected with sequence type 72 S. aureus, which is 
the predominant genotype in both the community 
and healthcare settings in Korea. We found that the 
prevalence of ST72 MSSA increased annually in both 
community and hospital settings, and the majority 
of ST72 MSSA infections were healthcare-associated 
or hospital-acquired. No significant differences in 
clinical characteristics and outcomes were observed 
between ST72 MSSA and ST72 MRSA, except for a 
higher recurrence rate in the ST72 MRSA group. These 
results indicate that ST72 MSSA shares clinical and 

microbiological traits with ST72 MRSA, which has 
achieved epidemiological success in both community and 
hospital settings in Korea.

Over the past two decades, the emergence and spread 
of community-associated MRSA have been reported 
globally, including USA300 (ST8) in the US, USA300-LV 
in South America, ST72 in Korea [14], and ST59 in China 
[15] and Taiwan [16]. The emergence of CA-MRSA, with 
the replacement of traditional hospital MRSA strains, has 
become a public health threat in Korea as well as the US 
[17, 18]. We observed a significant annual increase in ST72 
MSSA within the S. aureus bacteremia cohort, mirroring 
the rise of ST72 MRSA reported in our previous study 
[19]. Given the rise of ST72 MSSA in both community 
and hospital settings, along with its predominance 
in healthcare-related cases, this implies a successful 
adaptation and establishment of ST72 MSSA in healthcare 
environments. Unlike CA-MRSA clones from various 
countries, such as USA300, ST72 has a unique feature.  
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Figure 2. Changes in the proportion of ST72 in the MSSA cohort by year. 
(A) Total number of Staphylococcus aureus bacteremia (SAB) (P for trend <0.01), (B) Community-acquired SAB (P for trend <0.01), (C) Healthcare-
associated SAB (P for trend=0.03), (D) Hospital-acquired SAB (P for trend <0.01). 
Stacked blue bars represent the proportion of ST72 MSSA. 
ST, sequence type; MSSA, methicillin-susceptible Staphylococcus aureus.
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It lacks the PVL gene, which has been recognized as a key 
virulence factor. Therefore, the successful establishment 
of this PVL-negative ST72 lineage regardless of methicillin 
resistance in Korea suggests that factors unique to 

ST72, other than PVL, may contribute to its prevalence. 
Therefore, further research on the pathogenesis of 
ST72 will provide crucial insights into the recent global 
epidemic of CA-MRSA.
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Table 1. Baseline and clinical characteristics of patients infected with ST72 Staphylococcus aureus

Characteristics Total (n=442) ST72 MSSA (n=157) ST72 MRSA (n=285) P
Age, years 63 (53–71) 59 (51–70) 64 (54–72) 0.05

Age >60 years 250 (56.6) 76 (48.4) 174 (61.1) 0.01
Male 262 (59.3) 95 (60.5) 167 (58.6) 0.77
Mode of acquisition <0.01

Community-acquired 61 (13.8) 32 (20.4) 29 (10.2)
Healthcare-associated 172 (38.9) 63 (40.1) 109 (38.2)
Hospital-acquired 209 (47.3) 62 (39.5) 147 (51.6)

Comorbidity
Diabetes mellitus 151 (34.2) 49 (31.2) 102 (35.8) 0.39
Hypertension 189 (42.8) 61 (38.9) 128 (44.9) 0.26
Ischemic heart disease 43 (9.7) 13 (8.3) 30 (10.5) 0.55
Heart failure 21 (4.8) 11 (7.0) 10 (3.5) 0.16
End-stage kidney disease 54 (12.2) 17 (10.8) 37 (13.0) 0.61
Liver cirrhosis 70 (15.8) 30 (19.1) 40 (14.0) 0.21
Biliary disease 15 (3.4) 4 (2.6) 11 (3.9) 0.65
Chronic lung disease 9 (2.0) 2 (1.3) 7 (2.5) 0.62
Solid tumor 172 (38.9) 63 (40.1) 109 (38.2) 0.78
Hematologic malignancy 42 (9.5) 14 (8.9) 28 (9.8) 0.89
Solid organ transplant 16 (3.6) 6 (3.8) 10 (3.5) >0.99

Charlson comorbidity index 3 (2–5) 3 (2–5) 2 (2–4) 0.47
Predisposing condition

Neutropenia 29 (6.6) 14 (8.9) 15 (5.3) 0.19
Recent surgery within 30 days 68 (15.4) 19 (12.1) 49 (17.2) 0.20
Anticancer chemotherapy 83 (18.8) 29 (18.5) 54 (18.9) >0.99
Corticosteroid use 105 (23.8) 37 (23.6) 68 (23.9) >0.99
Immunosuppressive drug use other than 
corticosteroid

21 (4.8) 6 (3.8) 15 (5.3) 0.65

Central venous catheter 126 (28.5) 39 (24.8) 87 (30.5) 0.25
Non-catheter indwelling devices 79 (17.9) 24 (15.3) 55 (19.3) 0.36

Cardiac implantable electronic device 4 (0.9) 1 (0.6) 3 (1.1) >0.99
Prosthetic heart valve 16 (3.6) 5 (3.2) 11 (3.9) 0.92
Vascular graft 37 (8.3) 10 (6.4) 27 (9.5) 0.34
Orthopedic implant 18 (4.1) 4 (2.6) 14 (4.9) 0.34

Main focus of infection
Primary bacteremia 66 (14.9) 28 (17.8) 38 (13.3) 0.26
Central catheter related 83 (18.8) 27 (17.2) 56 (19.6) 0.61
Peripheral catheter related 40 (9.0) 18 (11.5) 22 (7.7) 0.25
Pneumonia 39 (8.8) 12 (7.6) 27 (9.5) 0.64
Skin or soft tissue 47 (10.6) 21 (13.4) 26 (9.1) 0.22
Urinary tract 9 (2.0) 1 (0.6) 8 (2.8) 0.23
Surgical wound 22 (5.0) 5 (3.2) 17 (6.0) 0.29
Endocarditis 19 (4.3) 6 (3.8) 13 (4.6) 0.90
Bone and joint infection 50 (11.3) 17 (10.8) 33 (11.6) 0.94
Arteriovenous graft 17 (3.9) 3 (1.9) 14 (4.9) 0.19

Metastatic infection 79 (17.9) 26 (16.6) 53 (18.6) 0.69
Severity of infection 0.84

No sepsis 84 (19.0) 31 (19.7) 53 (18.6)
Sepsis 308 (69.7) 110 (70.1) 198 (69.5)
Septic shock 50 (11.3) 16 (10.2) 34 (11.9)

Pitt bacteremia score 1 (0–2) 1 (0–2) 1 (0–2) 0.19

Data are the number of patients (%) or median (interquartile range).
ST, sequence type; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus.
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In our study, we observed that ST72 MSSA displayed lower 
resistance rates to various non-beta lactam antibiotics 
compared to its MRSA counterpart. This observation is in 

line with a recent genomic analysis conducted in China, 
which demonstrated that ST72 MSSA harbored fewer 
antimicrobial resistance genes compared to ST72 MRSA 
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Table 2. Microbiological characteristics of ST72 Staphylococcus aureus

Characteristics Total (n=442) ST72 MSSA (n=157) ST72 MRSA (n=285) P
Antibiotics resistance

Clindamycin 64 (14.5) 6 (3.8) 58 (20.4) <0.01
Ciprofloxacin 24 (5.4) 2 (1.3) 22 (7.7) 0.01
Erythromycin 82 (18.6) 8 (5.1) 74 (26.0) <0.01
Fusidic acid 133 (30.1) 131 (83.4) 2 (0.7) <0.01
Gentamicin 50 (11.3) 14 (8.9) 36 (12.6) 0.31
Rifampin 7 (1.6) 2 (1.3) 5 (1.8) >0.99
TMP/SMX 2 (0.5) 0 2 (0.7) 0.54
Tetracycline 9 (2.0) 1 (0.6) 8 (2.8) 0.17

Vancomycin MIC by BMD method <0.01
0.5 8 (1.8) 3 (1.9) 5 (1.8)
1 391 (88.5) 152 (96.8) 239 (83.9)
2 43 (9.7) 2 (1.3) 41 (14.4)

Vancomycin MIC by E test method <0.01
0.5 9 (2.0) 9 (5.7) 0
0.75 30 (6.8) 23 (14.6) 7 (2.5)
1 110 (24.9) 54 (34.4) 56 (19.6)
1.5 221 (50.0) 61 (38.9) 160 (56.1)
2 68 (15.4) 10 (6.4) 58 (20.4)
3 4 (0.9) 0 4 (1.4)

agr group 0.69
I 436 (98.6) 155 (98.7) 281 (98.6)
II 1 (0.2) 0 1 (0.4)
III 1 (0.2) 0 1 (0.4)
Not determined 4 (0.9) 2 (1.3) 2 (0.7)

agr dysfunction 62 (14.0) 31 (19.7) 31 (10.9) 0.02
spa typesa <0.01

t324 145 (32.8) 11 (7.0) 134 (47.0)
t126 106 (24.0) 104 (66.2) 2 (0.7)
t664 45 (10.2) 2 (1.3) 43 (15.1)
t148 34 (7.7) 3 (1.9) 31 (10.9)
t2461 9 (2.0) 1 (0.6) 8 (2.8)
t2431 7 (1.6) 0 7 (2.5)
others 87 (19.7) 30 (19.1) 57 (20.0)

Data are the number of patients (%).
aOnly spa types with more than 5 cases are shown.
ST, sequence type; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus; TMP/SMX, 
trimethoprim/sulfamethoxazole; MIC, minimal inhibitory concentration; BMD, broth microdilution.

Table 3. Treatment and clinical outcomes of patients infected with ST72 Staphylococcus aureus

Variables Total (n=442) ST72 MSSA (n=157) ST72 MRSA (n=285) P
Removable infection focus 233 (52.7) 81 (51.6) 152 (53.3) 0.26

Focus removal 208 (89.3) 77 (95.1) 131 (86.2) 0.11
Duration of antibiotics 21 (14–36) 20 (15–35) 23 (15–39) 0.25
Length of hospital stay 35 (14–43) 20 (14–36) 25 (14–46) 0.03
Duration of bacteremia 1 (1–4) 1 (1–3) 1 (1–4) 0.30
Persistent bacteremia (>3d) 167 (37.8) 55 (35.0) 112 (39.3) 0.29
30-day mortality 59 (13.3) 21 (13.4) 38 (13.3) >0.99
30-day recurrence 5 (1.1) 0 5 (1.8) 0.17
90-day mortality 112 (25.3) 44 (28.0) 68 (23.9) 0.40
90-day recurrence 28 (6.3) 4 (2.5) 24 (8.4) 0.03

Data are the number of patients (%) or median days (interquartile range).
ST, sequence type; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus.
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[20]. It is well-documented that CA-MRSA, including 
the ST72 strain, typically carries smaller staphylococcal 
cassette chromosome (SCC)mec elements (IV or V), 
resulting in a lower multidrug resistance profile compared 
with HA-MRSA lineages that carry larger SCCmec 
elements (II or III) [14, 21]. Given these findings, we infer 
that the role of antibiotic resistance in the spread of ST72 
within both community and hospital settings may be 
relatively minor. On the other hand, the uniquely higher 
resistance to fusidic acid observed in MSSA compared 
to MRSA is thought to be a consequence of the long-
standing, unrestricted use of fusidic acid in Korea for the 
prevention and treatment of wound infections [22].

We found a lower recurrence rate in the ST72 MSSA group 
compared to the ST72 MRSA group, and this finding was 
robust after adjustment for various confounders. Since 
methicillin resistance is a well-known risk factor for the 
recurrence of S. aureus infections, this is likely to explain 
the higher recurrence rate for ST72 MRSA than ST72 
MSSA [23]. However, there were no significant differences 
between the two groups in terms of clinical features, 
distribution of infection foci, or treatment outcomes 
other than recurrence. In the genome analysis of ST72 
isolates, there was no significant difference in the number 
of virulence genes between MRSA and MSSA, suggesting 
that the virulence potential of MRSA and MSSA may be 
comparable [20]. Taken together, these findings suggest 
a close relationship of both genotype and phenotype 
between ST72 MRSA and ST72 MSSA, considering their 
clinical characteristics, which are similar apart from the 
recurrence rate, which could be attributed to differences in 
methicillin resistance.

Additionally, our study underscores the importance 
of continuous surveillance and detailed molecular 
epidemiological studies to monitor the evolving patterns 

of S. aureus infections. The rise of ST72 MSSA, alongside 
ST72 MRSA, highlights the dynamic nature of S. aureus 
epidemiology and the potential for specific clones to 
dominate in different clinical settings. Understanding 
the factors contributing to the success of ST72, beyond 
antibiotic resistance, is crucial for developing targeted 
strategies to control its spread and mitigate its impact on 
public health.

This study has a few limitations. First, this study may 
have potential biases due to being an observational study 
conducted at a single institution, and its generalizability 
may be limited in areas dominated by genotypes other 
than ST72. However, this epidemic of PVL-negative ST72 in 
Korea could provide key evidence of other major virulence 
factors in addition to PVL [24]. Second, we conducted 
genotyping, including MLST and spa typing. However, a 
Chinese study that performed whole genome sequencing 
showed that there could be various clades within ST72, 
and it found that the number of antibiotic resistance genes 
and virulent genes can vary depending on clades [20]. 
Therefore, clinical features, modes of acquisition, and 
clinical outcomes can vary according to the clades.

In this study, we found that the prevalence of ST72 
MSSA had increased in both the community and hospital 
settings. Both ST72 MRSA and ST72 MSSA had similar 
clinical characteristics and mortality outcomes; however, 
recurrence rates were lower in the ST72 MSSA group. It is 
important to note that community-acquired ST72 MRSA 
and MSSA of the same lineage are on the rise in Korea 
and have become endemic in healthcare settings. These 
findings suggest that continued surveillance and research 
on the pathogenesis of ST72 in healthcare settings is 
necessary to identify its mechanisms, associated risk 
factors, and appropriate treatment strategies.

SUPPLEMENTARY MATERIALS

Supplementary Figure 1
Changes in the proportion of ST72 in the MSSA cohort by 
year within MSSA subgroups.

Supplementary Table 1
Multilocus sequence typing of Staphylococcus aureus 
bacteremia stratified by mode of acquisition
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Table 4. OR for recurrence and mortality at 90 days in patients 
with ST72 MSSA compared to those with ST72 MRSA

Analyses Recurrence Mortality
OR 95% CI P OR 95% CI P

Univariate 0.97 0.93–1.00 0.07 1.04 0.96–1.14 0.34
Multivariatea 0.28 0.05–1.69 0.01 0.81 0.15–4.17 0.80

aMultivariate analyses were adjusted for age, sex, mode of acquisition, 
persistent bacteremia, underlying comorbidities, Charlson comorbidity 
index, predisposing conditions, focus of infection, metastatic infection, 
sepsis grade, Pitt bacteremia score, antibiotic resistance, duration of 
antibiotics, minimal inhibitory concentration by broth microdilution, 
agr dysfunction, and removal of infection focus.
OR, odds ratios; ST, sequence type; MRSA, methicillin-resistant 
Staphylococcus aureus; CI, confidence interval.

https://icjournal.org/DownloadSupplMaterial.php?id=10.3947/ic.2024.0031&fn=ic-56-473-s001.ppt
https://icjournal.org/DownloadSupplMaterial.php?id=10.3947/ic.2024.0031&fn=ic-56-473-s002.xls
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