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Clinical characteristics and risk factors of Staphylococcus aureus blood-

stream infection in hospitalized children

SHI Jun', WANG Hong-mei>, DENG Ji-kui'?> (1. Zhuhai Campus of Zunyi Medical Univer-
sity s Zhuhai 519090, China; 2. Department of Infectious Diseases, Shenzhen Children’s Hos-
pital  Shenzhen 518038, China)

[Abstract] Objective To understand the clinical characteristics of bloodstream infection (BSI) of Staphylococcus
aureus (SA) in children and antimicrobial susceptibility characteristics of the pathogenic strains, and explore the
susceptibility factors of methicillin-resistant SA ( MRSA) BSI and SA healthcare-associated infection ( HAI).
Methods Medical records of hospitalized children with SA isolated from blood culture in a children’s hospital from
January 2014 to December 2019 were retrospectively analyzed. According to antimicrobial susceptibility test results
and sources of SA, patients were divided into MRSA group, methicillin-sensitive SA (MSSA) group, as well as
healthcare-associated BSI group (HA group) and community-associated BSI group (CA group). Chi-quare test and
logistic regression were used to analyze the risk factors for MRSA BSI and HA-BSI. Results A total of 143 cases

were included, the ratio of male to female was 1.8:1, 71 cases (49. 6%) were <1 year old, and 90 cases (62.9%)
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were with focal BSI. 50 cases (35.0%) were in MARS group and 93 cases (65.0%) in MSSA group; 73 cases
(51.0%) were in HA group and 70 cases (49. 0%) in CA group. Mechanical ventilation (OR = 17. 320, 95% CI
[1.576 —190.399]) and combined use of antimicrobials (OR = 0. 580, 95%CI [0. 359 — 0. 938]) were independent
risk factors for MRSA BSI (both P<C0. 05). Mechanical ventilation (OR = 31. 466, 95%CI [1. 434 - 690. 538 ),
use of antimicrobials before admission (OR = 24,524, 95%CI [1. 699 — 353.915]), length of hospital stay >7 days
(OR=1.090, 95%CI [1.010 = 1. 176]) , use of antimicrobials =7 days (OR =0.910, 95% CI [0. 842 = 0. 984 ])
were independent risk factors for HA BSI (all P<C0.05). Resistance rates of MRSA to erythromycin, clindamycin
and rifampicin were 82. 0%, 76. 0% and 32. 0% respectively, all were higher than those of MSSA (all P<0.05). 6
cases (8.2%) in HA group and 4 cases (5.7%) in CA group died/not cured, with no statistically significant diffe-
rence between two groups (P>>0. 05). Intravenous catheterization, mechanical ventilation and admission to ICU
were risk factors for poor prognosis of children with SA BSI (all P<C0. 05). Conclusion The majority of children
with SA BSI are male, mainly at the age of <{1 year old, and focal BSI is more common. Mechanical ventilation and
combined use of antimicrobials are risk factor for MRSA infection. HA BSI often occurs in patients with mechanical
ventilation, use of antimicrobials before admission, length of hospital stay >>7 days, and use of antimicrobials >7

days. Targeted treatment as well as prevention and control measures should be taken according to antimicrobial sus-

ceptibility test results and infection types.

[Key words |

Sta phylococcus aureus ; bloodstream infection; healthcare-associated infection; community-associated

infection; child; antimicrobial resistance; clinical characteristic

4 8 00,38 45 BR # (Staphylococcus aureus , SA)
S — T AT NS R R R S s 0 22 B PR BR B L AT
172 Z RO 2RI R R R A SRR o T R
YL I PR A SR R 0 PN B A8 A A T SO M
RE R BEVE LR A AL e B AE AR S A5 A B R &
0 e R A A 100 U R 2 T B0 WL i T s
AU iy B e D/ R I A 5 P A S A AT R 2
Uk /D R ZH S T AN A2 S ML L B o TS AR AT L A 27 e
iy R T S e PR 5 P B AN A R R
18 . ML Y oo 5 » I A TR A 22 5 S B0k I PR 4 1 2
RE B ik M R I, o LA R 0 P E BR 2 L B 2 AL
P 78 5 WO AR 2 ik b DL S e 3 PE AR e L 2% B 2D
RE W5, 18 i 28 3 1 93 A6 25 R TS R R A0 XU
A VORI 7R SA i Ui 8% G4 AT B 2 A e S8 3 AT R Gk
20%~30%",

ARWEFEUCHE SA I i R G AT e A8 LAY I PR % e
LT AR O BT T 245 400 2 Al 4G R L AR 4l T 2 B G
B8R B R Ay Ry Tk F 4 74 AR 46 €0 A 4 BR T (MR-
SA) A5 4V AR BR800 A 49 3K I (MISSAD
4 BERE G (HAD 4 5 4k IO (CAY AL Jd 5T o3
B e PR A A5 VT 245 1 0 L U e I R A R TR &R
JJLEE SA ML 2 G 12 W K i PR ATC T 25 ) 1Y & 2R
RS,

1 M&57HF%

L1 AR & BRI LE BRBE 2014 4F 1 H—

2019 4 12 H S50 % 5008 e b i 55 FR At SA
B A R Bl R G R R E I IR
GORE . G AR < B AT AH RS 9 R R SR AE B
/bR IRy B SAL HEBRbRUE: COMEHA
SA MR GL 5 55 (2) 1112 /& 5 (3) I 55 77 K
SAHEIHREINE ; (D IEKRERAEEE ., B
JERL SR R K T 24 P 4y CA-MRSA 20, CA-MSSA
20 . HA-MRSA 4 & HA-MSSA 4., 815858 i %
YT L2 B= e A0 B 23 B3 S b (HE A 2021086 5
1.2 Fabke g R JLIEAE B I IR 2 B
TBIT 5 B ALTE BOL B PE R AR I R I PR
i bR 245 A8 A B0 Ll B R A R TS I LA L TS
1 OL AT R A A AP R R BET

1.3 AB% 2 3L MRSA #rdfE: 25800045 1 5 oR
Sk A6 PG T 0 326 12X 58 B 1 B R e AR SR N B0 T VR
(MIC)=4 mg/L., HA I iYL Wibr e &
N Y e = N e R R RN i I N 7
48 h JiF i K5 77 PHAE 5 5l I 55 SR AE ABE 48 h Yk B
PE L AE AR A R DAL Al B2 e 4 A B B 8 S IR
P FEEIT IR .

1.4 m¥EiELHHXEL KA BACTECFX f
b B 3% RGEAEAT R . 4 (4 [ I DR K 36 452 1R
FURR ) B = O #EATERAE L SRR 15 Y 1 2 Rl — 8 LA
R EL AR, RAEEEYHERAF VITEK
2 Compact 4 F 2l 4l 5§ 45 7 245 85053 Bt A3 58 1 4 77 26
FE N AR 2 B 2018 4 3% [ Ik PR AN S5 50 % A 1



2

« 210 - Hh e SRR e 4 A K 20

[

234E2 A 22 B 2

Chin J Infect Control Vol 22 No 2 Feb 2023

e Vp 25 (CLSD i 14 24 4y UM 120 30 A o 4 132 45 2R
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Table 1 Clinical characteristics of BSI children in MRSA group and MSSA group (No. of cases[ % ])
i PR 4RI BIEBIE(n=143)  MRSA 4l(n=50) MSSA 24 (n=93) X P
el 1.968 0.161
4k 92(64.3) 36(72.0) 56(60.2)
bk 51(35.7) 14(28. ) 37(39.8)
ER ) 0.275 0.871
<1 71(49.6) 25(50. () 46(49. 5)
1~ 20(14. 0) 6(12.0) 14(15. 1)
>3 52(36. 4) 19(38. 0) 33(35.5)
Z= 0.170 0. 680
HHEE 71(49.7) 26(52.0) 45(48.4)
k& 72(50.3) 24(48.0) 48(51.6)
B2 3 A 0.162 0. 630
HF 33(23.1) 10€20. 0) 23(24.7)
ICU 25(17.5) 11(22. 0) 14(15. 1)
ik g 19(13.3) 5(10. 0) 14(15. 1)
wA LEF 17(11.9) 8(16.0) 9(9.7)
O ML A5 9(6.3) 1(2.0) 8(8.6)
HAth R == 40(28. 0) 15(30. 0) 25(26.9)
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43k 1 (Table 1, Continued)

M I el e 5 241 0. 845 0.358
B i 53(37. 1) 16(32.0) 37(39.8)
9o ek e, O SR 90(62.9) 34(68. 0) 56(60. 2)

Bk / B SR T R SR 51(35.7) 16(32.0) 35(37.6) 0. 450 0.502

i ¢ 27(18.9) 14(28. 0) 13(14.0) 4.174 0.131

A e i BB % 6(4.2) 3(6.0) 3(3.2) 0. 422 0. 350

I e 46 4(2.8) 2(4.0) 2(2.2) 0.612 0.437

YO R R 2(1.4) 0 2(2.2) 0.542 0.421

Hifs 1. 000 0.513
bE oV 2 133(93.0) 47(94.0) 86(92.5)
BT/ AR 10(7. 0) 3(6.0) 7(7.5)

F 2 MRSA 41 it Ji B (1 B R R i L5 ) ]
Table 2 Univariate analysis on BSI in MRSA group (No. of cases[ % )

SR YL 2.456 0.116
CA 70(49.0) 20(40. 0) 50(53. 8)
HA 73(51.0) 30(60. 0) 43(46.2)

PLA I 7. 406 0. 006
H 15(10.5) 10€20. 0) 5(5.4)
T 128(89. 5) 40(80. 0) 88(94. 6)

A e B[R] (D 73.078 <0. 001
<7 21(14.7) 3(6.0) 18(19. 4)
=7 122(85. 3) 47(94.0) 75(80. 6)

YU 2 YRR 13,243 0. 001
1 44(30.8) 7(14.0) 37(39.8)
2 Fp I DA 99(69. 2) 43(86.0) 56(60. 2)



e 212 [ R YL P 2% A5 2023 4F 2 A5 22 %5 2 W] Chin J Infect Control Vol 22 No 2 Feb 2023

W3,

2.3 CA L HA ki

2.3.1 MR CA MY BOL A I B ik /
BRI URRYe 31 1] (44.3%0) . 1 F HA 4120

AR JIE I 1) B %00 0 o 15012613 7%, ¥ |/ F
CA MY L) 1. 4% (3 P<<0.05), HA Il
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0.001), HA Il 7 /8% Y 2H F& il 72 5 5B A SR L o
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F 3 MRSA (M FEG Y logistic [l IH 43 H7
Table 3 Logistic regression analysis on BSI in MRSA group

PLAGE S 2.825 1.223 5.437 0. 020 17.320 1.576~190. 399

R4 HAMS CA 4l B ILIGRFFHELH (o) ]
Table 4 Clinical characteristics of children with BSI in HA group and CA group (No. of cases[ % )

5 0.131 0.718
Pt 3 92(64.3) 48(65. 8) 44(62.9)
otk 51(35.7) 25(34.2) 26(37.1)

= 0. 600 0. 439
HFHF 66(46.2) 36(49.3) 30(42.9)
WA 77(53.8) 37(50.7) 40(57. 1

LAt
IRIESW I 15(10.5) 11(15. 1) 4(5.7) 3.330 0. 068
Bk LB 15(10.5) 10(13.7) 5(7.1) 1.636 0.201
AR 12(8.4) 11(15.1) 1(1.4) 8. 648 0.003
SER ML WERS 1(7.7) 10(13.7) 1(1.4) 7.577 0. 006
HRAR 8(5.6) 5(6.8) 3(4.3) 0.719 0.381
HoAh 7 95 7(4.9) 6(8.2) 11, 4) 0.116 0. 065
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B8 S W] 30 ok A5 L LA <L A BEET 1A T Al
PR 25 W) B8 HA R 2508, 2 R A 51t
B () P<0.05), WK 5, #F—H logistic [71H
S S B E S LOR = 31, 466,95 % CI(1, 434~

690.538) 1. A Bt A {5 FH 1 14 25 ¥ LOR = 24. 524,
95 % CI(1.699~353. 915) ] AEBg A [a] >7 d[OR =
1.090,95% CI(1. 010~ 1. 176) ], i 4 25 4 i 71 B
] >7 dLOR = 0. 910,95% CI (0. 842~0. 984) | &
HA I i@ g il 7 fa s R R (33 P<<0.05), L3k 6.

®S5  HA MRS EHERSHLH 0]
Table 5 Univariate analysis on HA-BSI (No. of cases[ % )

ZES AR (= 143) HA 4 (n=73) CA £ (n=70) e P
ik E 12.734 <0. 001
H 30(21.0) 24(32.9) 6(8.6)
¥ 113(79.0) 49(67.1) 64(91. 4)
HLBRE <, 11. 990 0. 001
H 15(10.5) 14(19.2) 1(1.4)
¥ 128(89. 5) 59(80. 8) 69(98. 6)
A ICU 3. 484 0.062
H 25(17.5) 17(23.3) 8(11.4)
I 118(82.5) 56(76.7) 62(88.6)
A B B ] (D 1. 653 0.199
<7 21(14.7) 8(11.0) 13(18.6)
>7 122(85. 3) 65(89.0) 57(81.4)
BT 245 90 1 B A (D 0.796 0.372
<7 44(30. 8) 20027.4) 24(34.3)
>7 99(69. 2) 53(72.6) 46(65.7)
BT 25 W Rl 2k 1.574 0.210
1 Fh 44(30. 8) 19(26. 0) 25(35.7)
2 f &Lk 99(69. 2) 54(74.0) 45(64.3)
ABEHT 1A A HBE 2 15.518 <<0. 001
H 18(12.6) 17(23.3) 1(1.4)
¥ 125(87.4) 56(76.7) 69(98. 6)
F 6 HA MG logistic [ 174 H7
Table 6 Logistic regression analysis on HA-BSI
o SAiES EUEES PR Waldy? P OR 95%CI
BB S, 3.499 1.576 4.790 0. 029 31. 466 1. 434~690. 538
B il i P 0 1 25 4 3. 200 1.362 5.519 0.019 24,524 1.699~353. 915
A BERf ) >7 d 0. 086 0. 039 4,938 0. 026 1.090 1.010~1.176
B 245 W 18 i g e >7 d —0.094 0. 040 5. 645 0.018 0.910 0. 842~0. 984

2.4 HHBXBER

143 ¥k SA X H B E 100 %1t

24 X FU A T IR PU AR MR R AL E R T 2R
H18.9% ~62. 2% s X IRV B R KB K L 7 ik
Jiz B R T 25 Rk 2. 190 ~4. 9% s X T i A L

MR IR R R R BV VD R A E R R
P, MRSA Xf 208 R | v R R R AR 7 1Y fiid
2R 82.0%.76. 0% .32. 0%, ¥ T MSSA
(¥ P<<0.05), W7,
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Table 7 Comparison of resistance rates to commonly used antimicrobial agents between MRSA and MSSA (No. of isolates

(%D

Y254 SA(n=143) MRSA (2 =50) MSSA(n=93) x P
HEX 143C100) 50(100) 93(100) - -
I PG 50(35. 3) 50(100) 0 = =
RRH R 32,1 1(2.0) 2(2.2) 1. 000 0. 720
T ER 0 0 0 - -
F) 2 W iz 0 0 0 - =
A%FR 89(62.2) 41(82.0) 48(51.6) 12. 776 <0. 001
BN % 0 0 0 - -
TOMREE R 74(51.7) 38(76.0) 36(38.7) 18. 109 <0. 001
V=R RU 0 0 0 - -
BN RO 3(2.1) 1(2.0) 2(2.2) 1. 000 0. 720
LY R 0 0 0 - -
U A 0 0 0 - -
5277 1 g Y 7(4.9) 1(2.0) 6(6.5) 0. 422 0.239
) 48 ~F- 27(18.9) 16(32. 0) 11(11. 8) 8. 639 0. 003

2.5 HUERREAAKEA 143 01 SA MBS SLR SA MBIR K AR R A

JLR i JL i 133 461 (93. 0%) , R A 4 1] (2. 8%) , 3E
126 Bl (4.200) . BB RN 45 S0, HkE g .
BB R AE ICU iy SA I 3 8% Y 8L FUGE A
B fE s PR 2 (3 P<<0.05), L3 8.

F 8 SA M IR B ILBUS AR H R A6 ]
Table 8 Risk factors for the prognosis of children with SA
BSI (No. of cases[ % ])

Bl BUEAR
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e RBHE A3 A 1 1% Be SA I i Y £ Bk A 5 R
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A K. ABETE 143 Bl 557 SA B 41 MR-
SA i 35,000 AR TAR AR HE 45 R S E N —
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S RG] PRI S BR AR A TR AR

e e 0 143 03 5 L D22 0 5 K 1 0 42 90
<1 W 65(91.5)  6(8.5) 0.532  0.3064 Bi1(62. 9 %)+ WA 10 e 1 B 8 / 56 45 4 Rl 4%
MRSA g 47094.00  3(6.0) 1. 000 0.513 SMWAFT 5220k B AE AT
U JHe 2 A 8(50.00  8(50.0) 0.108 0.743 B — BT 95 6, CA-MRSA 25|58 Bz ik Fdk 4
ek B A 24(80.0)  6(20.0) 9.875 0.002 YL F RN, HA-MRSA = 35 & i 4 . i
IR %kt 11(73.3) 4(26.7) 0.012 0.012 HAELE . AW B, CA-MRSA S 2 J7 Bk %k 4 29 3%
HA 67(91.8)  6(8.2) 0.745 0.399 YL (26. 0%) B F HA-MRSA (12, 0%) , T HA-
A ICU 20(80. 0) 5(20.0) 7.881 0. 005 MRSA B S 2 & 1 L R (20, 0%) &5 F CA-
A B 63(92.6)  5(7.4) 1..000 0. 564 MRSA(10.0%), 58 E T4 F—. HA M

3 itig

SA BRI AR DX o e i UL A S 2 —
AELEYUA Z FRAL ARG, AP BN, <1 S H

ke 1 v £ I B R S AR O R O I
T CA MR AL 3R WX SR8 B 03 1R
M SA-HA RYHLZ 38 0 5 4% S0 B 95 A B 7 e
il LTS ) T 04 R B )5 K i B 3R
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— L BN, B S IX 25 R A OC ., SA I i ik G
H R B R TR ERAL AR S A A 4
15 B B KSR . HOA YT A A 4 i e
JEYLFRAL L T BRI S W CUNSRAFAED 5|3 s HE H A
FHATT TR 25 90 0 15 11 Bk 1 e e U DA R foff T A J iy e
W2 YR T . H A28 E AL e g 2 2 (IDSA) X
MRSA 75| 1 & G0 y7 L e s 78 00 il % & L Rl i gt
WA IR 468 R 5 DR R IR - 5 2w i 4
PRRAERY o AT TLAR B0 40 B 0 25 9 Sk A9 AR
ZRPLJT AL IR T T L RIURE M ne i Ak o T TR 9T
A MRSA B BRTLE M AN ER AL .

WA g R BB R A e SR 2
FHSE AR I N T8 1 B T2 MRSA i
Uit 2 Y B ST A R PR AR A T 5 R e S B
Je Z 0 b 25 W) Wk G ff F J2 MIRSA JE % (1 4 57 &
B2 . R AMEERAEBIR T AR 1 bE b {5 )
TR R e BT 5 93 A MIRSA (14 it 25 B ) 35 B2 40
5 R BRI 7 A KA B- PN TG G T 1) K A+ 1 i 245 LA
S B T 2 35 PR A 3 00 [ o 25 PR e B Mk ) 3
BU 2459 L 19 B PR B0 B 25 0 1) T B0 MIRSA gk
PN I

BZLSA MR Z <1 B BILH . 5
PEJE 2 5 kE P i R R L. PRGN AR A
i It 2 N 2 ik 3 A5 R, X I X TF MRSA K
MSSA &5 14 b i € & BRI TT I %
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