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[ Abstract] Objective To explore the clinical characteristics of acute osteomyelitis (AO) due to methi-
cillin-resistant Staphylococcus aureus (MRSA) versus AO due to methicillin-susceptible Staphylococcus aureus
(MSSA) in children. Methods From November 2017 to March 2022,68 AO children cultured positively
Staphylococcus aureus in pus were recruited from Children’s Hospital Affiliated to Shandong University. They
were assigned into two groups of MRSA (n =24) and MSSA (n =44). Two groups were compared with regards
to peak onset temperature , inflammatory parameters, age , gender, time of onset, location of onset, arthritis , hospi-
talization stay,number of operations and complications. Results No statistically significant inter-group differ-

ences existed in gender,site of onset,complications, age, duration of symptoms pre-admission, peak onset tem-
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perature ,degree of leukocyte elevation, degree of neutrophil elevation and degree of erythrocyte sedimentation
rate (ESR). Statistically significant inter-group differences existed in concurrent arthritis, hospitalization stay
[(39.75 £15.16) ws. (29.52 £8.45)day] ,operative duration [ (3.58 £1.61) vs. (2.68 £0.77) ], C-reac-
tive protein elevation (CRP) [ (93.99 £61.38) vs. (65.90 £49. 14)mg/L]. Among children with CRP/ESR
elevation (18 cases in MRSA group and 40 cases in MSSA group) ,ratio of CRP to ESR in MRSA group was
statistically significant compared with that in MSSA group [ (2.17 £0.98) vs. (1.46 £1.07) ]. Conclusions
As compared with MSSA-induced AO in children, AO due to MRSA is more likely to be accompanied with arthri-

tis, requiring more surgical procedures and a longer hospital stay. Degree of CRP elevation and ratio of CRP to

ESR are higher in children with OA due to MRSA.

[ Key words] Osteomyelitis; Methicillin-Resistant Staphylococcus Aureus; Surgical Procedures, Opera-

tive; Child

Fund program : Shandong Provincial Clinical Research Center for Childrens Health and Disease ( RC006)

DOI:10. 3760/ cma. j. ¢n101785-202206023-010

HRES L UL B R MR s , A I
TEVE gy, &5 % /10 000 ~ 1/5 000, 55 ¥ £
T SRR R 1] X 43,2 R LA Sk 2,2
HIAANWEME,3 AL LE
B B UL ) 8O T A 4 B (5 4 BR A, R R
BURAY 70%~90% 7~ .y TAI AN R TR
], JLBEE B S WA AR A 4R R T 400
PR 4 75 {075 %5 BR 1 ( methicillin-resistant Staphylococ-
cus aureus, MRSA) 7 |2 (4 S B 2 M 19 B 7 4z K
JEREINEEAN, i T BAT g I 250, IR
bR 5 A4S , 5 P R P PR < 0 74 % BR AT ( me-
thicillin-susceptible Staphylococcus aureus, MSSA ) 5|
L BB A A F , MRSA 5| ) B B8 28 1 T &1
2k, IR0 MRSA 51 BB 88 R A7 ) T 8L
JEBI6 U W e i 2 T AR RAE
WA 43 H MRSA il MSSA BULEE 201556 4 10
I RAFAIE o

BRE5HE

— MFFRXT 4

[l BT 3B 1L 2R R 2 ot T JL 2 = e 2017 4§ 11
H 2z 2022 4% 3 GRS SR BULIGIR R,
W BINARRHE . ORI 2 Ji; QMm%
TR N S H O AR . HERRAR . ORISR
S50 i A B K TR U 1) T A AR 4 €0 R 2 3K TR
QR LG IR BRI 4, T LR i 5 R 3
Sk SRR A R R RE B A R o ik A B T Bl 32 BR, A7
MRI $&/R s 8 G5, ABEHS T 8=
REAE A R UGG, AT ARG RIS,
AR UM A T35 77, MR 408 e W 35 77 2 B 2 2Rk

MRSA ZHH1 MSSA 4, ARJ5 MRSA 41K 54 2 i #
R R 2R R 2 s i, MSSA A 4k 21 2R I 2Z RiT Y
A RIATIRIT .

ARETEILGN A 68 L, Hih MRSA 24 24
(5B 13 49,22 11 1)), ~FI4E 0 57.19 A 5 &R
RO B 9 i, IR 9 i, 5B 2 1, R 1 ],
B UG HEE 1, SR 1 A IO R 1 Bl
HLIE A 0E 3 ], A0 45 O T AR - T A ke 4% 1
i, SEue E KAy AT SO 17 B (S5 1E
3.50 x10° ~9.50 x 10° /L) , vt 7 40 Bt 3150 T+ 5
17 (228 1.80 x10° ~6.30 x 10°/L) , C-FZ )i &
1 ( C-reactive protein, CRP) J}- 755 18 f5i] ( =% 1{H 0 ~
10.00 mg/L) , 2T 4 }e 30 F% 2R (erythrocyte sedimenta-
tion rate, ESR) F15 24 ] ( Z%{H 0 ~ 15.00 mm/h)
[ 4 B8 CRP R ESR T my 18 5521 M3l i i) A7
R AR S XS SO R BUR 1 B, 18
it 25, MSSA 2H 44 5] ( 55 24 5], 22 20 i) , 45
AR 47.75 A F 5 R ERAL IR 15 ), e 12 4],
JiE 4 0k 3 00, R HEE 2 ), Fe R 2 0], BR A 1
o), ROR 1 3], ROBRE 1 3], R IR 1 4], i 1
B 15 B IR 9 )5 T AR DG ZE 4 1
151) S5 2 KAy AN RO R 36 ], s 4
T8 34 151, CRP 355 40 441, ESR 5 43 44, [7]
if B CRP T ESR Fhim; 40 542 Gl A %
B 2GR O X pE AR T R ABURK, 1 il rh Ay, 34 47
Mt 2% o A2 LSRRG R &, JF 48 1 AR K2
Wi L s e U e Tl )L B B Be AR F 2E 51 2341k #ffE ( SD-
FE-IRB/T-2022041)

T OMER R BAH S E X

X H3 T MRSA 21 MSSA ZH B S0 401 0 25 1
T ARAEFE AR AW V] A I TR] R R AL L AT



- 454 -

I R /N J LM 2

%2024 4 5 A% 23 B 5 J Clin Ped Sur, May 2024, Vol.23, No.5 || NG

TeRATR AEBEREL T ARUELL BT L AE . Dhs
039 e e AR, < DA A B0 A I S ) 000 A 81 1) B v
TR QFIEFEAR: ABE 24 h P 40 35 ok
K21 %  CRP F1 ESR; QA A] : LA 2
ABERITE] () 5 @A AL : 73 AR A TR AR K
HHRAL,

R g e o L2

KH SPSS 22.0 HEATGEIT7 o0 M. SR ATEAAEAR
K-S K300 B A TR ORFBEAT IE S 0 Ak 36 . IR
IEZS AT BORER I & £5 30, A LECR M
ISTAEAS ¢ K50 5 A IR DA TE 28593 A 1 T i B8R H
M(Q,,Q;) Frn , HIA] LLBER AN S AEA Mann-Wit-
ney FRAIKLSG . THECHTUR IR A I L 3o , 41
HBCRH X K, il 230 TAERRAE (receiver
operating characteristic, ROC) [{fj 2& I 7 4 hE 5 Fr 12
Wi MRSA fURLAE. P <0.05 N2ERrA Gt L.

& R

PHLELPE T I TR AL I KA | AF 1\ A s ]
AL A0 e e Al 1 0 L e R b o 4
THRREEE (L0 M DT R 3 T B LUK, 22 S T
it B (P >0.05) . Mgl CRP Jhs R e B
KA TFARUIL B G I KA R 1 25 57 A 5
HPEX(P<0.05), IR 1K 2, g2

ROC (1%, CRP Fh= A2 B JC i il MRSA Jg&Z (P >
0.05),

TEFE A CRP 1 ESR Fh iy JLrh (MRSA 41
18 4], MSSA £ 40 f4i]) , CRP 1 CRP/ESR [ {125 5+
WA EX(P<0.05), PR3, it 2
ROC fih%k, CRP Ft & 2 5 &% CRP/ESR L {E H F il
I MRSA S22 B8 2 09 #4218 #2 (area under
curve ,AUC) 435112/ 0. 693 5 0.683, L34 K 1,
L CRP Fl CRP/ESR HLABAE by — 3274 B B A5 A6
RIHMZL TR 0.311(0. 177 ~0.445) Be5is
Wik EWH AT CRP Al CRP/ESR HUAH ARG

1.0

| 5
— C-RHF/
0.8 ZLA YT
— C-Jrik
BHEL
! 0.6
B
™
0.4 /
0.2 4
/
/
0 z T T T T
0.2 0.4 0.6 0.8 1.0
1455
# CRP:C R ; ESR: ZLA0 MR MRSA. fif /4
VU 2 (AT R
Bl 1 CRP.CRP/ESR 2B MRSA S MEB464% 19 ROC ik
Fig.1 ROC curve of CRP in diagnosing acute osteomyelitis due to MRSA
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Table 1 General profiles and statistical analysis results
e 7@1@ Zié'ﬁjuq‘j‘ﬁj PERI () HBAL () K55 ()
(xxs,01) CELN) 5 kY K AER A ¥
MRSA 4{(n=24) 57.19 £48.70 4.00 +£1.45 13 11 19 5 11 13
MSSA 2 (n =44) 47.75 £43.04 4.25+2.63 24 20 38 6 9 35
/X {H +=0.825 t=0.771 x> =0.001 x> =0.593 x> =4.818
P 0.412 0. 440 0.976 0.441 0.028
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Table 2

JLSE 0 % AR B T AR B

Laboratory results and clinical data of acute osteomyelitis in two groups

o ﬁ:sz%‘ﬁxfﬁ ) SE _*‘Vf*\iéﬂiﬂﬂ ~ CRp  ESR L‘I:rs%ﬁiﬁz {wk(j@ﬁz FRAE ()
(x%5,C)  (xxs,x10°/L) (x =5, x10°/L) (x+s,mg/L) (xs,mm/h) (xxs,d) (x£s,) #H &

MRSA #H(n=24) 39.31£0.78 16.30+5.02 11.24+4.33 93.99 +61.38 58.42+21.62 39.75+15.16 3.58 x1.61 3 21
MSSA ZH(n=44) 39.21+0.79 17.92+5.45 12.31 +4.08 65.90£49.14 60.72 +25.64 29.52+8.45 2.68+0.77 1 43

v 1 1=0.509 1=1.037 1=0.866 1=2.061 1=0.376 1=3.581 1=2.328 y*=2.934
P 0.613 0.305 0.391 0.043 0.708 0.001 0.020 0.087

FE MRSA 21 i HY P AR 0 (A A0 BRI 2 5 MSSA 2 WS PU ARk G B A AU BRIA 4L ;. CRP.C R HE 5 ESR L1 IR
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Table 3 CRP and CRP/ESR statistical analysis results(x +5)

il CRP(mg/L) CRP/ESR
MRSA 41 (n =18) 122.26 +41.39 2.17 £0.98
MSSA 20 (n =40) 72.48 +46.63 1.46 +1.07
i {H 3.889 2.394
P1H 0.001 0.020
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%k 4 CRP .CRP/ESR LB X} MRSA B2 5486 % iz Wik be
Table 4 Diagnostic efficacy of CRP and CRP/ESR in acute osteomyelitis due to MRSA
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CRP(mg/L) 56.31 45.0 93.7 56.4 0.693(0.559 ~0.827) 0.019
CRP/ESR 1.02 47.5 85.6 53.8 0.683(0.549 ~0.816) 0.027
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