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[Abstract] Objective To understand the clinical distribution characteristics and antimicrobial resistance of Staphy-
lococcus aureus (SA), as well as the staphyloccal casette chromosomal mec (SCCmec) typing and panton-valentine
leukocdin (PVL) gene expression of methicillin-resistant SA (MRSA) in local pediatric patients, so as to provide
evidence for the prevention and treatment of MRSA infection. Methods Clinical distribution and antimicrobial re-
sistance characteristics of SA and MRSA isolated from various clinical specimens of a children’s hospital in Suzhou
from 2016 to 2021 were analyzed retrospectively. The mecA, SCCmec typing and PVL gene expression of 161 MR-
SA strains were detected by polymerase chain reaction (PCR). Results A total of 4 967 SA strains were detected in
this hospital from 2016 to 2021, of which 1 730 strains (34. 83%) were MRSA, detection rate of MRSA in 2018
(39.25%) was the highest. Detection rate of MRSA in 2018 (39.25%) was the highest. MRSA mainly came from
sputum (1 091 strains), pus (382 strains), and ear pus (149 strains). Detection rates of MRSA from hospitalized
children in different years were significantly different (P<C0.001), while those from outpatient children in different

years were not (P =0.885). SA showed a high resistance rate to penicillin, but no strains resistant to vancomycin,
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teicoplanin or linezolid were detected. The resistance rates of MRSA to macrolides and tetracyclines were higher

than those of methicillin-sensitive SA (MSSA) (P<C0.01), but the resistance rates to quinolones, aminoglycosides,

and trimethoprim-sulfamethoxazole were lower than those of MSSA (P<C0.01). All of the 161 MRSA strains ex-

pressed the mecA gene, but not the PVL gene. SCCmec type I (63.98%) was the main type of SCCmec, followed
by SCCmec V (16.77%) and SCCmec I (12.42%). Conclusion Although the detection rate of MRSA in this hos-

pital has decreased in recent years, it is still around 30%. Community-acquired infection is an important source of

MRSA. Therefore, in addition to strengthening measures such as antimicrobial management, bacterial antimicrobial

resistance monitoring, and healthcare-associated infection control, controlling MRSA in children in Suzhou region

also requires strengthening community management to reduce the incidence of MRSA.
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(methicillin-resistant Staphylococcus aureus , MR-
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1.1 HekRB 20162021 4F F1 M It L 8 I B 3t
it SA 4 967 B, BEALEE B B 161 Fk MRSA i
A7 R G 35 DR 18 T i 24 5 R Ak

1.2 mi S R5 S mHmARRE A KREA
O3 B 7% 1) 40 PR 4 TN AC ARG B0 B VR MRS AT
20 A 2 o R A v A 2 TS { (MALLDT Bio-
typer, f5 [E i G 50 8w o 259 B8 K 5 SR AR
#+1% (VITEK 2 Compact, 3 [E #f B IR 24w K40 A
PR L 25 R D3 B R 52 50 F AR L P2 2020 4R
PRUE R E . A0 P B 57 3 8 Mueller-Hinton
(MH) 3 I8 -z (22 B A= WA B2 &1 5 T ik
SA ATCC 25923 ,ATCC 29213,

1.3 AREA&N

1.3.1 DNA 4# 5 DNA #2 R f £ T Sangon
Biotech Ezup #2041 1§ 3% B 41 DNA fl 42 3L 5 & .
PR AL TR A% i B S B 1A T L R EU DNA
T =20 CfRAF.

1.3.2 AEF#H PCRIIYIHEEIWE 1. PCR Jx

PR BRI 1 p L 10 X G 2 L AR
1 pL.Taq B 0.25 pL.dNTP 2 L, F K 3 2 18 K #b
% 20 pl, PCR ¥ 445 %K. 94 C i AE £ 4 min;
94°C 781k 30 5,55 CIB k 30 5,72 C #Effi 50 s, 3k 35
MEH BT 72 CHEAH 10 min, PCR 4 5 pL
FET 150 SR B BEI . 100 V HLYK 45 min, &8
T SN BRI AR R GG AR

F 1 SCCmec ,mecA J PVL K:[H PCR ¥ #4549 K =4 K/
Table 1 PCR amplification primers and the product size of

SCCmec, mecA and PVL genes

FERIR AN

F i 2 (bp)

5141751

SCCmec [ F:GCTTTTAAAGAGTGTCGTTACAGG 613

R:GTTCTCTCATAGTATGACGTCC

SCCmec [l F:CGTTGAAGATGATGAAGCG 398
R:CGAAATCAATGGTTAATGGAC

SCCmec|ll F:CCATATTGTGTACGATGCG 280
R:CCTTAGTTGTCGTAACAGATCG

SCCmeclNa F:GCCTTATTCGAAGAAACCG 776
R:CTACTCTTCTGAAAAGCGTCG

SCCmecNb  F: TCTGGAATTACTTCAGCTGC 493
R:AAACAATATTGCTCCCTC

SCCmecNe F:ACAATATTTGTATTATCGGAGAGC 200
R: TTGGTATGAGGTATTGCTGG

SCCmecNd  F:CTCAAAATACGGACCCCAATACA 881
R: TGCTCCAGTAATTGCTAAAG

SCCmec V F:GAACATTGTTACTTAAATGAGCG 325
R: TGAAAGTTGTACCCTTGACACC

PVL F:ATCATTAGGTAAAATGTCTGGACA 433
TGATCCA
R:GCATCAASTGTATTGGATAGCAAA
AGC

mecA F:GTGAAGATATACCAAGTGATT 147

R:ATGCGCTATAGATTGAAAGGAT
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1.4 %itom Edas it i H SPSS 16. 0 # 4,
PIZH A FE R o7 K. A6t K HE o = 0. 05,

2 #R

2.1 REFHAEY SA B MRSA # &

2016—2021 4F, i% b 4L 4 1 SA 4 967 #k, H o,
MRSA #1730 ££(34.83%) ., 2019 4E4; H MRSA
F 2 (443 kE) .2018 4 MRSA 5 % (39. 25 %) Fe 55
20162021 4F MRSA ¥ H 24K K Ny 28. 27 % (203/
718).32. 28% (255/790) . 39. 25% (400/1 019),
38.79%(443/1 142) ,30.92%(222/718) F1 35. 69 %
(207/580) . MNZ=T5 3 A K& . SA RAEH A K Y
ANIFZ=1 MRSA i i 2 AL 22 5 B4 it 27 3 X

2.3 FRRE &I SAZ MRSA ## 3L 2016—2021
L ZBEAT B LAERS Y SA 3 796 BE(76. 42%) L H
i MRSA 1 346 Bk . K H 2 35, 46 %0, A [a) 4E 403 4% e
BIL MRSA K i R ILE . ERA G E X =
23.770,P=0.001), [Tz LA 1 SA 1171 £k
(23.58%) . H:ir MRSA 384 ¥k, ¥ % 32.79% . A
[F4E 0y 1112 8 L MRSA Kt R W, 22 [ R gi it 2
B (@ =1.731,P=0.885), W% 4, SAJKY
JLEY I ety 1. 4201, MRSA Jg& e 88 LTS 2 Lo il
1. 4411,

x4 ARER TS AAEREEIL SA & MRSA £ 15 il
Table 4 Detection of SA and MRSA in outpatient and hos-

pitalized children in different years

(¢ =0.992,P=0.803), W5 2, Ml L L

FH SA MRSA  MRSA SA  MRSA  MRSA
£ 2 AREZFET SA K MRSA H#: H1E 0 PREC  BREL RO BB BREC RHEROD

Table 2 Detection of SA and MRSA in different seasons 2016 ]2 24 29.27 636 179 28. 14
ESH SA k% MRSA k%t  MRSA # H (%) 2017 199 62 31.16 591 193 32. 66
HG5 1) 1072 365 34.05 2018 297 93 31. 31 722 307 42.52
H6—8 ) 1331 483 36.29 2019 300 107 35. 67 842 336 39. 90
KOO—11 ) 1322 448 33.89 2020 160 58 36.25 558 164 29. 39
£Z12—2 1) 1242 434 34. 94 2021 133 40 30. 08 447 167 37.36
&t 4967 1730 34.83 i 1171 384 32,79 3796 1346 35. 46

2.2 REMFAFT SA K MRSA #$tE L 2016—
2021 4, SA J¢ MRSA Kt bk iR 2 19 b5 A< 24
B AR FIRA T MRSA Kt 5 g 9% 5 B4 %
B (4 =16.800,P=0.603), W% 3.

£ 3 AKNRERAF SA K MRSA 18 H % ot
Table 3 Detection of SA and MRAS in different specimens

A 2 1l SA % MRSA #%  MRSA # H % (%)
¥ 3051 1091 35.76
H ik 1151 382 33.19
3713 443 149 33.63
il 101 31 30. 69
LR aliy7] 80 28 35.00
IR 28 13 46. 43
Jit 3603 5 26 11 42.31
5% ¥R 43 28 ) 21 6 28.57
LEER 16 7 43.75
KA F 11 1 9. 09

HAlh 39 11 28. 21

2.4 RREAZEEREF#EEILSA X MRSA #
B %BE SA J2 MRSA 5 H  £2 FF %= g 0
MR, MRSA K i 58w B KK Wk oy #i 22 8 BLE
(66.67%,4/6) FHZHME(59. 09%,13/22) | H- G
BH(54.05%,20/37)  HoAth I RE (45, 00%,72/160) |
L2959 X (43. 68%,38/87) . .0 N B} (42. 86 %,
42/98) 41k N BF (41, 18%,21/51) . FE 0§ [N £}
(36.37% ,447/1 229) &Y 9597 B} (35. 90 %, 56/
156) B I R (33.94%,37/109) | I B (33. 59 %,
44/131) , H 8% 712 (33, 51%,376/1 122),ICU
(32.87% ,143/435) B4 JLBH(32. 54 06,288/885) |
HhEH(31.56%,89/282) (IR AMEE(30. 77 % ,4/13) .
HFF(29.47%,28/95) T2 HMEF(26. 67 % ,4/15) I
I T2 MR (15, 38%,4/26) , Bz BBHG H SA 7 k. 52
PEIE R SA 1 Bk IR E B E MRSA K iy, AN
[F]4F 0% B L MRSA f6  R HLEL. 2 R RG22 &
X (y*=7.960,P=0.241), W5,
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£S5 ARFEEREEIL SA K MRSA [ H 15 5l
Table 5 Detection of SA and MRSA in children of different

age groups

2.5 MRSA #= MSSA @25 A K H 1 SA 3
HEM 2R E . MRSA X415 2 DU Z Wi 24
T AR VG AR RUER Y 4 B 60 ) 48 BR B (MISSA) ,

MR SAWREC MIRSABREC MRSARRECO H A Ay T O M FR YD BTV R K
8 w00 200 2.0 HER IR KT 0 AR R 2R AT
~6 A 2 - 91 62 MSSA. F &M T8 H W T/ BT
~12 ) 2 13 .20 FIZ M5 1 BB . L% 6.
3% 878 298 CENE 2.6 MRSA AR#EM LR 161 bk MRSA &# %
~6 5 518 192 37.07 ik mecA FEP R H PVL 3£, SCCmec [ 4y
n 7 150 3130 0% LT (63, 98%0)  Ha 2 V L AL, L
>13 % 52 24 46.15 %7,
it 4 967 1730 34.83

R 6 MRSA Hl MSSA Xt i B 254 1) 24 f 25 51
Table 6 Antimicrobial susceptibility test of MRSA and MSSA
MRSA(n=1 730) MSSA(n =3 237)
HLE 2 2
T} 245 1R % TR RS fiif 25 % ( 6 1§ 24 ik % TR £ i 25 5% (%)

HEE 1730 0 100 2727 510 84,24 <0. 001

KEE 20 1710 1.16 99 3138 3.06 <<0. 001
ViR 3 0 1730 0 0 3237 0
ZE T SRAR AT 0 1730 0 0 3 237 0 /
) 2% e fre 0 1730 0 0 3237 0 /
LIS 294 1 436 16. 99 289 2948 8.93 <<0. 001
ARE S 1212 518 70. 06 1530 1707 47.27 <0. 001
TR 532 1198 30. 75 1201 2 036 37.10 <<0. 001
ZE AR B 52 1678 3.01 235 3 002 7.26 <<0. 001
SN RA 77 1653 4. 45 239 2 998 7.38 <0. 001
AU 46 1684 2.66 158 3079 4.88 <0. 002
5275 Wk i R S 56 1674 3.24 286 2951 8. 84 <<0. 001
) 48 - 5 1725 0. 29 3 3234 0.09 0. 100

&7 SCCmec £ MRSA H K 1B (= 161)

Table 7 Detection of SCCmec in MRSA(n=161) 3 iTig

H AR 2k o H R 2 i 2 ()
SCCmec | 0 0
SCCmec I 103 63. 98
SCCmec Il 20 12. 42
SCCmec V 27 16. 77
SCCmec NV a 11 6.83
SCCmec N b 0 0
SCCmec IV e 0 0
SCCmec IVd 0 0

SA S RAE B e 2 A L PR . T
PO 25102 A MIRSA (K 36 3 8 R .
20162021 4F, % JLFE B2 e LGt SA 4 967 k.,
MRSA - ¥ th % 34. 83 %0 I F BN B5 B i
H R PR I ) — X AN [ = B ) B A L
# MRSA B H A7 76 22 53 vl B 5 T 25 2 45
PRAKR RS A 5. 20162018 4F, MRSA #5 i R 5
BT 2019 BT B B L B i 2 B
JLE MRSA 4 -5 50 A 18 D0 A B 1 K6 97 5
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SA TTZ 53 T NAR B ik B S . A F 58 2
s R SA K& MRSA f 2 AR A< S 58 HokOE B
e VR 5 HL b b DX F 5 IA Oy BRI GE AR AR 2 SA
FEOR P 45 R — B {H MRSA 7845 28 h5 A o 1) Kz
HMAERZRTLRITEE L., Kl SA & MRSA %
(R 2 S P R, LU B0k 1792 SO 2B LB
W R AR 306 A 19 98 S5 bR A B i 4 22 BT LA SA J MR-
SA Kb A 2. AUt HObR A K 1 £
wWRZ A ReILE S KA LW GE L I &
RIEGe 1 SA JEILEPH RN EZIORE .
I TR RN ] SA JE Y T R )L AT R T S AR
K Gy BRI B R i . BEAN AN TR 2R AT AN R AR %
BUBIL T2 LR [FAE G 1) MRSA £ %222 5 0
Goit e B S AEBE B L AT e B T 18 ™ S 2 B
2R YT T AR H 3R B AT 4G A T R R
B, HAS R4 £y 1) MRSA K 28 A, 25 5 0 45
TH2E B S 4R MRSA BB #5 J0 22 AR % O 1) M
FEIX By 45 5 B2 B B 425 [l A 2L

ABEFE RN SA X5 B R KL R BT 24 3
B AR T R R T B A e i 1 T 24
Wbk . MRSA X RFR TR 3R 2R AT 25 5
F MSSA(P<C0. 01) o {H X s 35 i 2 | 0 560 11 2%
52 7 R e Y o e T 2 AR T MISSA 41 (P<<0. 01) s
1M N MRSA X} 2 F 4 18 25 9 1 it 25 P13 11 & T
MSSAPT,

MRSA T 25 & B T SA #E 4 mecA. mecB.,
mecC.mecD SFFEH , G5 T X%F B— M BERE KP4 &R
B BARF R RSEAEAS . AU REPLE R
161 #k MRSA 42 3 £ 3k mecA FE N, $2 75 1% Be
MRSA FEH#HEN mecA FEH, mecA FEF N T o]
shoefk SCCmec L, i SCCmec JGHF7F B Ak 8] 3 47
HKOFHER I 30 SA i 25 e i IR 2 — . R
[ #h X MRSA JiAT i SCCmec H R TR AEAE 25 5, 41
HINHL X DL SCCmec 11 N E, H kK SCCmec Il K
SCCmec VU, i A58 B » I3 M b X LB A H
MRSA LI SCCmec I (63. 98%) K F. Lk K
SCCmec V(16.77%) .SCCmec 1(12.42%), W5
A K SCCmec 1 .SCCmec 1] .SCCmec Il F N E
BE g MRSA, i SCCmec IV & SCCmec V FHE
AL R AHE MRSA, % R A ICU £
g MRSA i, 3 ) 5P PVL At %3k 65, 22%,
M2 AR« BRI 5T i (4 [ 58 4 4 35K 0 il 3Kk e 2
# .l (Wernigerode #B43)2005—2006 4F 8] ¥ H4 1
4 815 Bk MRSA H1, PVL FH 1 & Bk b 5 34K, AL 117

BR(2. 470 GARBEFE S5 R (0/161) 28, B,
P BT A 1 XL 5 8 e i MIRSA 75 7 488 i K 8
55, [H B85 A BF 5 A R E bR B A R A K.
SCCmec 4y BILE AR IR, BiL 1 MRSA 7 JL 3 Z [0) %
TR T a5 P SRR 4 ] 3 IO i 5 A DX T A gk
FRBE 94 X AR5 P MRSA W #E#.

BLE R IA A A R AR R

(& % x &)
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