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The significant increase in resistance of methicillin-resistant Staphylococcus aureus

(MRSA) to fusidic acid (FA) is a worrying public concern. However, the data on the

prevalence of FA-resistant MRSA isolates in China is still limited. This study aims to

investigate the prevalence of FA resistance and resistance determinants among MRSA

isolates from six tertiary hospitals in different regions of China between 2016 and

2020. The antimicrobial susceptibility of MRSA isolates was performed by disk diffusion

test and broth microdilution method. Whole-genome sequencing was conducted to

evaluate the determinants of FA resistance and molecular characterization of FA-resistant

MRSA isolates. In this study, a total of 74 (74/457, 16.2%) isolates were identified

to be FA-resistant among 457 non-duplicate MRSA isolates. The prevalence of 74

FA-resistant isolates was as follows: Hubei (28/70, 40%), Shanghai (18/84, 21.4%),

Jiangxi (7/58, 12.1%), Inner Mongolia Autonomous Region (6/38, 15.8%), Guangdong

(12/112, 10.7%), and Sichuan (3/95, 3.2%). The mutations in fusAwere present in 79.7%

(59/74) of FA-resistant MRSA isolates, with 54 (54/74, 73%) having L461K mutation and

conferring high-level resistance [Minimum Inhibitory Concentration (MIC)>128µg/ml].

Acquired gene, fusB, with low-level resistance (MIC <16µg/ml) was found in 20.3%

(15/74) FA-resistant MRSA isolates. ST5-MRSA-II-t2460 was the most prevalence clone

with high-level resistance, accounting for 51.4% (38/74), which was distributed in

Hubei (24/28, 85.7%), Inner Mongolia Autonomous Region (4/6, 66.7%), Shanghai

(7/18, 38.9%), and Guangdong (3/12, 25%). ST630-t4549 MRSA isolates with low-level

resistance were the most common in Jiangxi (3/7, 42.9%) and Sichuan (2/3, 66.7%). In

brief, the prevalence of FA resistance among MRSA isolates in China was relatively high

with geographic differences. High-level FA resistance was associated mostly with fusA

mutations, especially the L461K mutation, whereas fusB usually conferred the low-level

resistance to FA. The spread of ST5-MRSA-II-t2460 clone with high-level resistance to

FA contributed greatly to the increase of FA-resistant MRSA isolates in most regions,

especially in Hubei.
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INTRODUCTION

Methicillin-resistant Staphylococcus aureus (MRSA) is a Gram-
positive opportunistic pathogen spread widely in communities
and hospitals, causing various human infections, from minor
skin and soft tissue infections (SSTIs) to severe disorders,
such as pneumonia, sepsis, and bloodstream infections (1).
Approximately 30% of healthy people are colonized by MRSA
persistently, and the anterior nostril is the main colonization
for MRSA (2). MRSA isolates are resistant to almost all β-
lactams and usually resistant to aminoglycosides, macrolides,
tetracyclines, and quinolones in different degrees (3).

Fusidic acid (FA) is a narrow-spectrum steroid antimicrobial
agent that is mainly used to treat severe infections caused by
MRSA. FA has been widely used because of its slight side effects,
multiple routes of administration, and no known cross resistance
with other antibiotics (4, 5). However, according to several
related studies, with the long-term use of FA, the FA resistance of
MRSA has obviously increased (5, 6). The resistance mechanisms
of MRSA to FA mainly includes mutations in fusA or fusE at the
chromosome level and the acquisition of fusB-D genes (5, 7).

According to the surveillance reports on FA resistance of S.
aureus in European and Asian countries, there were regional
differences in the prevalence and the determinants of FA
resistance (6, 8). For example, the resistance rate of FA in Greece
reached up to 62.4%, and the FA resistance rate rose sharply from
22% in 1994 to 92% in 2004 in Kuwait. Compared with 15.6%
in Ireland, 74.3% of acquired fusB-D FA resistance genes were
detected in France.

There have been some previous studies reporting the
resistance of FA among S. aureus isolates in some regions of
China, but these data in China are still limited, especially for
MRSA (9, 10). In addition, China has a vast territory, and the
prevalence and resistance determinants of FA resistance may be
diversified in different regions. To the best of our knowledge,
there are no previous studies that simultaneously reported the
prevalence and determinants of FA resistance among MRSA
clinical isolates in multiple regions of China. Therefore, in
this study, we investigated the prevalence of FA resistance and
resistance determinants among MRSA clinical isolates from six
tertiary hospitals in different regions of China between 2016
and 2020.

METHODS

Collection of MRSA Clinical Isolates
A total of 457 non-duplicate MRSA isolates were collected from
six tertiary hospitals in different regions of China including
Shanghai (84 isolates from January 2017 to June 2020),
Guangdong (112 isolates during January 2017 to June 2019),
Inner Mongolia Autonomous Region (38 isolates from February
2016 to June 2020), Jiangxi (58 isolates from February 2016 to
June 2020), Hubei (70 isolates from September 2017 to July
2020), and Sichuan (95 isolates, January 2018 to June 2020).
TheseMRSA isolates were also verified by cefoxitin disk diffusion
test and were found to be mecA positive. The criteria were in

accordance with the guidelines provided by the Clinical and
Laboratory Standards Institute (CLSI).

Antimicrobial Susceptibility Testing
Methicillin-resistant S. aureus susceptibilities to cefoxitin (30
µg), ceftaroline (30 µg), erythromycin (15 µg), clindamycin
(2 µg), tetracycline (30 µg), ciprofloxacin (5 µg), and
quinupristin/dalfopristin (15 µg) were detected using the disk
diffusion test. All disks were obtained from Oxoid, Basingstoke,
UK. The susceptibilities to FA (susceptible, MIC ≤1 µg /ml;
resistant, MIC >1 µg /ml), trimethoprim/sulfamethoxazole,
gentamicin, daptomycin, mupirocin, rifampicin, teicoplanin,
linezolid, vancomycin, and cefoxitin were determined using
broth microdilution method, and cation adjusted Mueller-
Hinton broth was obtained from Shanghai Comagal Microbial
Technology Co., Ltd., China. Two methods, all recommended by
the Clinical and Laboratory Standards Institute (CLSI) (11, 12),
and the interpretive standards of MRSA isolates antimicrobial
susceptibility test were also in line with the guidelines provided
by CLSI. Escherichia coliATCC 25922 and S. aureusATCC 25923
and ATCC29213 were used as antimicrobial susceptibility test
quality control strains.

Whole Genome Sequencing
The UltraClean Microbial Kit (Qiagen, NW, Germany) were
used to extract bacterial genomic DNA. A paired-end library
with an average insert size of 350 bp ranging from 150 to
600 kb was sequenced on a HiSeq sequencer (Illumina, CA,
United States). The NEBNext R© UltraTM II DNA Library Prep
Kit for Illumina R© was used to construct sequencing libraries
and then loaded onto NovaSeq S4 flow cell. The WGS data
were used for genotypic characterization and FA resistance
determinants analysis. Multilocus sequence typing (MLST)
was performed by submitting sequences to the MLST database
website (https://cge.cbs.dtu.dk/services/MLST/). Spa typing was
performed by using the spa database website spaTyper (https://
cge.cbs.dtu.dk/services/spatyper/). Staphylococcus cassette
chromosome mec (SCCmec) typing was performed by using the
database website SCCmecFinder (https://cge.cbs.dtu.dk/services/
SCCmecFinder/). Resistance-associated mutations in fusA or
fusE, and acquired FA resistance genes, including fusB, fusC, and
fusD were performed by using the database website ResFinder
(https://cge.cbs.dtu.dk/services/ResFinder/). The Illumina
sequences of the 74 MRSA isolates in this study are available in
the Sequence Read Archive (BioProject ID: PRJNA764055).

RESULTS

Prevalence of FA Resistance Among MRSA
Isolates
Among 457 MRSA clinical isolates tested, 74 (74/457, 16.2%)
were verified to be resistant to FA (MIC >1µg/ml). MRSA
isolates from different regions showed remarkable differences
in the FA resistance rates. The highest FA resistance rate of
MRSA isolates among different regions was in Hubei (28/70,
40%), followed by Shanghai (18/84, 21.4%), Inner Mongolia
Autonomous Region (6/38, 15.8%), Jiangxi (7/58, 12.1%),
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TABLE 1 | Antimicrobial resistance profiles of 74 FA-resistant MRSA isolates, ST5, and non-ST5 MRSA isolates in different regions.

MRSA

(n = 74) Ra

(%)

ST5

MRSA

isolates

(n = 52)

Ra (%)

Non-ST5

MRSA

isolates

(n = 22) Ra

(%)

Hubei

(n = 28)

Ra (%)

Shanghai

(n = 18)

Ra (%)

Guangdong

(n = 12)

Ra (%)

Jiangxi

(n = 7)

Ra (%)

Inner

Mongolia

Autonomous

Region

(n = 6)

Ra (%)

Sichuan

(n = 3)

Ra (%)

Hubei

(n = 28)

Ra (%)

Shanghai

(n = 18)

Ra (%)

Guangdong

(n = 12)

Ra (%)

Jiangxi

(n = 7)

Ra (%)

Inner

Mongolia

Autonomous

Region

(n = 6)

Ra (%)

Sichuan

(n = 3)

Ra (%)

Hubei

(n = 28)

Ra (%)

Guangdong

(n = 12)

Ra (%)

Jiangxi

(n = 7)

Ra (%)

Inner

Mongolia

Autonomous

Region

(n = 6)

Ra (%)

Sichuan

(n = 3)

Ra (%)

Erythromycin 96.4 100 100 42.9 100 66.7 89.3 72.2 66.7 0 100 0 7.1 33.3 42.9 0 66.7

Clindamycin 96.4 100 100 28.6 100 66.7 89.3 72.2 66.7 0 100 0 7.1 33.3 28.6 0 66.7

Tetracycline 96.4 88.9 91.7 0 100 0 89.3 72.2 66.7 0 100 0 7.1 25 0 0 0

Ciprofloxacin 96.4 94.4 91.7 0 100 0 89.3 72.2 66.7 0 100 0 7.1 25 0 0 0

Gentamicin 67.8 55.6 58.3 0 100 33.3 60.7 38.9 33.3 0 100 0 7.1 25 0 0 33.3

Sulfonamides 0 0 16.7 0 0 0 0 0 0 0 0 0 0 16.7 0 0 0

Rifampin 3.6 0 25 0 0 33.3 0 0 0 0 0 0 3.6 25 0 0 33.3

Mupirocin 14.3 16.7 0 0 0 0 14.3 0 0 0 0 0 0 0 0 0 0

Vancomycin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Quinupristin-

dalfopristin

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Linezolid 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Daptomycin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Teicoplanin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Ceftaroline 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

aR, resistance.
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TABLE 2 | Distribution of fusidic acid MIC to resistant determinants among

FA-resistant MRSA isolates.

Resistant determinant

(no. of MRSA isolates)

No. of isolates with different fusidic acid MIC

(µg/ml)

2–16 32–64 >128

fusAL461K mutation (54) 0 0 54

fusAH457Q mutation (3) 3 0 0

fusAH457Y mutation (1) 0 1 0

fusAL461S mutation (1) 1 0 0

fusB (15) 15 0 0

Total (74) 19 1 54

Guangdong (12/112, 10.7%), whereas that among Sichuan was
low at 3.2% (3/95). The prevalence of FA resistance among
MRSA isolates from sputum (28/157, 17.8%), and blood (31/160,
19.4%) were almost twice than that from pus (15/140, 10.7%).
All 74 MRSA isolates with FA resistance were susceptible to
vancomycin, quinupristin-dalfopristin, linezolid, daptomycin,
teicoplanin, and ceftaroline (Table 1). The resistance rates of
FA-resistant MRSA isolates from Hubei, Shanghai, Guangzhou,
and Inner Mongolia Autonomous Region to erythromycin,
clindamycin, tetracycline, ciprofloxacin, and gentamicin were
all more than 50%, of which antimicrobial resistance rates
of ST5 MRSA isolates were higher than those of non-ST5
MRSA isolates. However, in Sichuan, only erythromycin and
clindamycin had higher antimicrobial resistance rates (both
66.7%), followed by gentamicin and rifampicin (both 33.3%).
Resistance to erythromycin and clindamycin detected among
42.9 and 28.6% of the FA-resistant MRSA isolates in Jiangxi,
respectively. Moreover, resistance to sulfonamides, rifampin, and
mupirocin has been detected in some regions.

Prevalence and Geographical Differences
of FA Resistance Determinants
Mutations in fusA were detected in 59 (79.7%) FA-resistant
MRSA isolates, among which the MICs for 73% (54/74) of the
isolates were >128µg/ml (Table 2). Amino acid substitutions
were detected in domain III of EF-G in this study including
L461K (91.5%), H457Q (5.1%), H457Y (1.7%), and L461S
(1.7%), respectively.

The acquired gene, fusB, was found in 15 (20.3%) FA-resistant
MRSA isolates, with the FA MICs <16µg/ml. However, the
mutations in fusE and acquired genes fusC and fusD were not
found in any of the tested isolates. MRSA isolates from different
regions showed significant geographical differences in the
occurrences of FA resistance determinants (Table 3). FusA L461K
mutation was detected in six FA-resistant MRSA isolates from
medical institutions in Inner Mongolia Autonomous Region,
whereas all FA-resistant MRSA isolates have been detected to
carry the acquired fusB gene in Sichuan and Jiangxi. Among the
18 FA-resistant MRSA isolates that were isolated in Shanghai,
only two carried the fusB gene, and the remaining isolates were
fusA mutations (three with fusA H457Q mutation and 13 with

fusA L461K mutation). Similar to Shanghai, from 28 FA-resistant
MRSA isolates obtained from a tertiary hospital in Hubei, only
two isolates carried fusB gene as well, and the other 26 isolates
were fusAmutations (one with fusA L461S mutation and 25 with
fusA L461K mutation, respectively). A total of 12 FA-resistant
MRSA were detected in Guangdong, except for one isolate which
carried the fusB gene, one isolate with fusAH457Ymutation, and
the others all with fusA L461K mutation.

Molecular Characteristics of FA-Resistant
MRSA Isolates
The ST types, spa types, and SCCmec types of the 74 FA-resistant
MRSA isolates were determined to understand the phylogenetic
relationships (Table 3).

Four STs were identified among the 74 FA-resistant MRSA
isolates, amongwhich ST5was themost prevalent, accounting for
70.3% (52/74), followed by ST630 (13/74, 17.6%), ST239 (4/74,
5.4%), and ST764 (3/74, 4.1%). The STs for two isolates were
not identified.

The 74 FA-resistant MRSA isolates were classified into 13
different spa types, and eight isolates had unknown spa types. The
majority of MRSA isolates belonged to one major spa type, t2460
(39/74, 52.7%).

A total of four SCCmec types (II, III, IV, and V) were
identified among the 74 FA-resistant MRSA isolates. The 58
(78.4%) MRSA isolates with fusAmutations belonged to SCCmec
types II or III, among which 73% (54/74) and 5.4% (4/74) MRSA
isolates were SCCmec type II and SCCmec type III, respectively.
Eleven (14.9%) MRSA isolates carrying fusB gene were limited to
SCCmec type IV or V, 12.2% (9/74) were SCCmec type V, and only
2.7% (2/74) were SCCmec type IV. No whole SCCmec cassette
was found in five isolates (one with fusA L461K mutation, four
with fusB gene).

ST5-MRSA-II-t2460 was the most prevalence clone (38/74,
51.4%), with the fusA L461K mutation and high-level resistance
(the MICs were >128µg/ml). This clone spread in Hubei
(24/28, 85.7%), Inner Mongolia Autonomous Region (4/6,
66.7%), Shanghai (7/18, 38.9%), and Guangdong (3/12,
25%), with Hubei having the highest FA resistance rate.
ST630 (13/74, 17.6%) was the second common type, while
spa type t4549 accounted for 53.8% (7/13). ST630-t4549
MRSA isolates were the most common in Sichuan (2/3,
66.7%) and Jiangxi (3/7, 42.9%), and only few isolates
spread in Hubei (2/28, 7.1%). However, the MICs of FA
in ST630-t4549 MRSA isolates carrying fusB gene were
almost 4µg/ml, which were much lower than those with
fusAmutations.

DISCUSSION

Previous studies associated with FA-resistant MRSA isolates
showed that different countries exhibited a wide range of
resistance rates, namely nine European countries (9.9%),
Denmark (17.8%), and Australia (4.1–5.1%). Particularly, FA
resistance rates in MRSA isolates were extremely low in the
United States (0.3%), but there was a high prevalence of
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TABLE 3 | Molecular characteristics and resistant determinants among FA-resistant MRSA isolates.

STs (no.) spa types (no.) SCCmec (no.) Mutation Acquired gene FA MICs (no.) Regions (no.)

fusA (no.) fusB (no.)

ST5 (52) t2460 (39) II (38) No (1) L461K (39) 0 >128 (39) Hubei (24), Shanghai (8), Inner Mongolia

Autonomous Region (4), Guangdong (3)

t002 (4) II (4) L461K (4) 0 >128 (4) Guangdong (4)

t17784 (1) II (1) L461K (1) 0 >128 (1) Shanghai (1)

t264 (1) II (1) L461K (1) 0 >128 (1) Shanghai (1)

t5076 (1) II (1) L461K (1) 0 >128 (1) Shanghai (1)

t9363 (1) II (1) L461K (1) 0 >128 (1) Hubei (1)

Unknown (5) II (5) L461K (5) 0 >128 (5) Shanghai (2), Inner Mongolia Autonomous

Region (2), Guangdong (1)

Non-ST5 (22) t4549 (8) Vb (4) No (3) Iva (1) 0 8 8 (1) 4 (7) Jiangxi (3), Hubei (2), Sichuan (2),

Guangdong (1)

t002 (3) II (3) H457Q (3) 0 2 (3) Shanghai (3)

Unknown (3) Vb (2) Iva (1) 0 3 4 (2) 2(1) Jiangxi (3)

t2196 (2) No (1) Vb (1) 0 2 4 (2) Shanghai (1), Sichuan (1)

t037 (2) III (2) L461K (2) 0 >128 (2) Guangdong (2)

t377 (1) Vb (1) 0 1 4 (1) Shanghai (1)

t030 (1) III (1) L461S (1) 0 2 (1) Hubei (1)

t459 (1) III (1) H457Y (1) 0 64 (1) Guangdong (1)

t172 (1) Vb (1) 0 1 4 (1) Jiangxi (1)

FA resistance in Greece (57%) (5). In China, the different
regions of MRSA isolates possessed different FA-resistant rates
as well. Previous studies have shown that the FA-resistant
rate of MRSA isolates in Beijing, Shanghai, Shenyang, and
Shenzhen were between 3.0 and 5.3% (13, 14), and the rate
in Shanghai was only 1% (9), but the rate could reach to
27.1% in Wenzhou city (10). Compared with the previous
FA-resistant rates detected in Shanghai (9), the rate of FA
resistance in Shanghai has significantly increased in this study.
It was worth noting that, except for the Sichuan, the FA-
resistant rates in MRSA isolates of other regions selected
in this study were almost higher than that in previous
reports. These results showed that the FA-resistant rates of
MRSA were increasing than before, which indicated that
the supervision of the FA in the clinical treatment was
needed urgently.

Many molecular mechanisms are associated with FA
resistance in S. aureus, including chromosome-mediated and
acquired-genes-mediated mechanism. At the chromosomal
level, FA-resistant is most commonly related to the alteration
of the drug target site, which is due to the mutations in fusA,
changing the structure of EF-G to reduce FA binding to
the EF-G ribosome complex. Additionally, the mutations in
fusE (coding for ribosome protein L6, RplF) also result in a
decrease in the affinity of FA for the EF-G ribosome complex
(5). Another resistance mechanism is usually associated with
acquired genes, which is achieved by obtaining the protection
of drug target site by FusB family proteins including fusB,
fusC, and fusD (15–17). Mutations in fusA encoding EF-G is

usually the most common mutation conferring high-level FA
resistance, especially the L461K mutation (15), whereas low-level
resistance is generally caused by the protection of EF-G by
FusB family molecules horizontally transferable genes (18, 19).
Previous investigations have shown geographical differences in
the prevalence of FA-resistant determinants among S. aureus
(6, 20). However, few investigations compared the differences
on the FA resistant determinants among MRSA isolates in
different regions of China (7, 9, 10, 21). The limitation of
our study is related to the restriction of isolate numbers and
regions. Hence, the results of this study could not represent
the prevalence of FA resistant determinants among MRSA
totally in China. In this study, we found that the determinants
of FA-resistant MRSA isolates also showed a great diversity
in different regions. The determinants of FA resistance in
Sichuan and Jiangxi were caused by the acquired gene, fusB,
and the determinants of FA resistance in the other four regions
were almost due to mutations in fusA. The mutations in fusE
and acquired genes (fusC and fusD) were not found in any of
the tested isolates. Interestingly, previous studies have shown
that fusB is the most common determinant of FA resistance
in MRSA isolates in the Netherlands and mainland China
(10, 13, 22). In UK, a recent study revealed that FA resistance
was mainly mediated by fusC. FusC was also more prevalent
than fusB in FA-resistant MRSA isolates in USA and nine
European countries (5). Isolates with fusA mutations usually
had higher levels of FA resistance [the MICs for 73% (54/74) of
the isolates were >128µg/ml], whereas isolates with acquired
FA resistance gene, fusB, had lower levels of resistance to FA
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(the MICs of the isolates were basically 4µg/ml). The findings
presented in this study were consistent with previous reports,
where single-amino-acid substitutions in EF-G could result in
high-level resistance to FA (for example, L461K and H457Y)
(6, 7, 15, 23).

In addition, we found that the predominant ST of FA
resistance in this study was different. Previous studies showed
that ST5 and ST239 were the two predominant STs in China
between 2008 and 2011 (7, 21, 24). However, our findings
showed that only four FA-resistant MRSA isolates belonged
to ST239, and consistent with the previous study (10), we
found that the predominant FA-resistant MRSA was still ST5
MRSA. ST5-MRSA-II-t2460 was the most prevalent clone,
accounting for 51.4% (38/74). The resistance of 38 ST5-MRSA-
II-t2460 isolates to FA was caused by the fusA L461K mutation,
conferring high-level resistance (the MICs were >128µg/ml).
ST5-MRSA-II-t002 was one of three major clones in China
in previous reports (24, 25). However, ST5-MRSA-II was
associated with t2460 in this present study. This phenomenon
was consistent with the previous report of our research team
which indicated that the dissemination of this clone was
responsible for the increase of FA resistance in Wenzhou (10).
Therefore, in this study, we focused on whether the clone
isolates could spread in other regions. The results showed that
this clone isolates were unevenly spread in different regions,
and Hubei had the highest FA resistance rate. ST5-MRSA-II-
t2460 with FA resistance was increased dramatically in recent
years and superseded the ST5-MRSA-II-t002 that previously
predominated. In particular, Hubei had the highest FA resistance
rate, most of which were ST5-MRSA-II-t2460 clone isolates
with high-level resistance; this newly occurring clone with
FA resistance increased significantly from 25.2 to 85.7% (26).
The spread of this clone isolate may be the reason for the
rapid increase in the prevalence of FA resistance in Hubei. In
Guangdong, ST5-MRSA-II-t002 was the most prevalent clone
(4/12, 33.3%), followed by ST5-MRSA-II-t2460 (3/12, 25%).
In this study, ST630 (13/74,17.6%) was the second common
ST type, but our result showed a lower resistance rate than
that of previously reported data from Shanghai, China (9).
ST630-t4549 clone was firstly reported in Lishui, Zhejiang, and
China in 2013 (13). This unusual clone was rarely reported,
and the reports of this clone in China were limited (13, 27).
However, in Sichuan and Jiangxi, ST630-t4549 MRSA isolates
carrying fusB gene were the most common (66.7 and 42.9%,
respectively) with the MICs ≤8µg/ml, which suggested that
more attention should be paid to the spread of ST630-t4549
clones. In this study, the high prevalence of FA resistance in
Shanghai, Hubei, and Inner Mongolia Autonomous Region was
associated with the spread of ST5-MRSA-II-t2460 clone with
high-level resistance.

CONCLUSIONS

In conclusion, the prevalence of FA resistance among MRSA
isolates in China was relatively high with geographic differences.
High-level FA resistance was associated mostly with fusA
mutations, especially the L461K mutation, whereas fusB usually
conferred low-level resistance to FA. The spread of ST5-MRSA-
II-t2460 clone with high-level resistance to FA contributed
greatly to the increase of FA-resistant MRSA isolates in most
regions, especially in Hubei.
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