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Abstract

Object: To analyze the distribution and drug resistance of pathogenic bacteria in blood culture of
hospitalized children of different ages, and to explore the clinical value of predicting positive in-
dexes of serum procalcitonin (PCT) and C-reactive protein (CRP). Methods: A total of 375 children
under 14 years old who were hospitalized in the Affiliated Hospital of Qingdao University from
January 1, 2017 to September 30, 2020 were analyzed retrospectively. The distribution of patho-
gens and drug resistance was summarized, and the levels of CRP and PCT with positive and nega-
tive blood culture results were analyzed. Results: A total of 375 children were collected for blood
culture; 55 cases (14.6%) were positive and 320 cases were negative, including 39 cases of
Gram-positive bacteria (70.9%), mainly coagulase-negative staphylococci, 16 cases of Gram-negative
bacteria (29.1%), mainly Klebsiella pneumoniae. The resistance rate of Gram-positive bacteria to
penicillin, erythromycin, cefoxitin and oxacillin was high, while Gram-negative bacteria were re-
sistant to the third generation cephalosporins and ampicillin. The levels of PCT and CRP in child-
ren with positive blood culture were higher than those with negative culture, and the PCT of
children with Gram-positive bacteria was lower than that of children with Gram-negative bacteria
(PCT (P < 0.05). Conclusion: The blood culture of children (0~14 years old) in this single center is
mainly infected by Gram-positive bacteria. CRP has no statistical significance in identifying the
types of pathogens. PCT has a certain value in identifying the types of pathogens, and CRP and PCT
have a certain value in distinguishing bloodstream infections. The optimal critical value of CRP for
bloodstream infection and non-bloodstream infection is 12.16 mg/L, and the sensitivity and speci-
ficity are 67.3% and 67.9%, respectively. The optimal critical value of PCT was 0.40 ng/L, and the
sensitivity and specificity were 58.2% and 80.8%, respectively.
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ML AT G R A A SR RN LR, MR R S 0, REBCS M RE R, T A A4 A 4 B SO
R, FRIRAS WIERE, BN 28.7% [1]. EHMER RS R ZE 1~2 RN, W a4
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3. Hik
3.1 (LS

KV E AWM LR Vitek2-compact 47 B Fh 45 @ FZGW o0 M, 25 RS 6 5 B i RRN S 56 == AR AL
Pro (CLSH)HEZ 3T siAnifE . PCT AL MR A % K42 B 3 LAk %2 & 61X Roche Cobas E601; CRP &l FH 4=
E 544643 11 Roche Cobas 501.

3.2. GiitFAEE

ffi ] SPSS 26.0 FATGEiHA M. THE VIR DU MEZ (X £ 5)&oR, MAHRILLBCRA tH%: it
R AR (%) #Rox; ROC 4 N A SR I 7 i, P <0.05 NZEAA G FE Lo

4. GER
4.1, FEGE#SE)LMEFRAYSRIER
HEBR VG Y e Hop i i 9536 58 220 44, 40 155 4, EAR A W& 1,

Table 1. Positive distribution of blood culture in children of different ages (excluding pollution)

F 1. NEFRE/LIMEFRIAM S BB ERRISE)

AL 2L 4L R ETH i eSS
S () 156 73 49 59 44
PR H(191]) 9 16 8 12 10
BHE 2 (%) 5.8 21.9 16.3 20.3 22.7

4.2. mWEES

HoAr B F=REYE 65 B, FHIER N 14.6%, {5 5%brANEE 10 41, HEZ=FHYER A 39 41, = RBAME N
16 51, ELAARLN R B PR AR Wk 2.

Table 2. Distribution of pathogenic strains in blood culture (elimination of pollution)

2. MBEFHRERERD B HRRISH)

B AR AL (1) 43 (%)
B2 KA 39 70.9
PR 7 127
N & BRI 10 18.1
S E IR 7 12.7
T I % R 2 36
SR R 2 3.6
TR 2 3.6
il 9% BEER 1 18
PR ER 1 18
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GEIEREER A 1 1.8
IR A 4 Bk 1 18
X0 1R 1 1.8
7 BN 2 TR 1 1 1.8
KNSR 1 1.8
b 2E AT 1 1.8
FR R TR 1 1.8
IR 16 29.1

it ¢ . B A7 T i ¢ I o 5 9
PN B 4 7.3
Wi R 3 55
Ra)i 7L ] 1 18
A B L T 1 18
AR A 4 R 1 18
L7t B A 1 18

43 FEZE=RAMAREHESH

i[5 it O 11 2 K BT P T P SR P MRS, O Pk, R S AR R it T T 1 P T 2 BR T 13 ko TR R P AR
TG ERE 2 tk, 5 PRX AP & O A Bk, HXIERR. AERW8 &, Pra ik
FERHEZIRBATER N T B2 PR UK. HBARVE L 3.

Table 3. Resistance of Gram-positive strains to multiple antibiotics [n (%)]
52 3. BEZKPAM R ZHMInE RMAE RN (%))

MRCNS (9 #k) MSCNS (13 k) MRSA (2 ) MSSA (5 #k)

[FES] i i 245 gk i 24 U it 245 U

WA 1(11.1) 7(77.8) 1(7.7) 12 (92.3) 0 (0) 2 (100) 0(0) 5 (100)
Wk A 2 [ 0 (0) 3(33.3) 0(0) 7(53.8) 0(0) 0(0) 0(0) 2 (40)
TR 5 (55.6) 4 (44.4) 8 (61.5) 4 (30.8) 2 (100) 0(0) 4 (80) 1(20)
AR S 9 (100) 0 (0) 9 (69.2) 3(23.1) 0(0) 2 (100) 4 (80) 1(20)
RAR T % 0 (0) 9 (100) 0(0) 12 (92.3) 0(0) 1 (50) 1(20) 4 (80)
PN 0(0) 9 (100) 0 (0) 13 (100) 0(0) 2 (100) 0 (0) 5 (100)
HFHEH  5(55.6) 4 (44.4) 5 (38.5) 8 (61.5) 0(0) 2 (100) 2 (40) 3 (60)
UIEZS S 1(11.2) 8(88.9) 3(23.) 9 (69.2) 0(0) 2 (100) 1(20) 4 (80)
BniE 0(0) 9 (100) 0(0) 11 (84.6) 0(0) 2 (100) 0 (0) 5 (100)
ERHEWE 1311 7(77.8) 1(7.7) 12 (92.3) 0(0) 2 (100) 0(0) 5 (100)
NG 1(11.2) 7(77.8) 1(7.7) 11 (84.6) 0(0) 2 (100) 0(0) 5 (100)
e 7 8(88.9) 0 (0) 6 (46.2) 7(53.8) 2 (100) 0(0) 0(0) 5 (100)
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LI T 6 (66.7) 0 (0) 7 (53.8) 4(30.8) 2 (100) 0(0) 0(0) 1 (20)
HHE 9 (100) 0 (0) 11 (84.6) 2 (15.4) 1 (50) 1 (50) 5 (100) 0(0)
FET 0 (0) 9 (100) 1(7.7) 12 (92.3) 0 (0) 2 (100) 0(0) 5 (100)
AhHR 0 (0) 9 (100) 0(0) 13 (100) 0 (0) 2100) 0 (0) 5 (100)

E: MRCNS i 42 74 Mt [T B A VL AT 4 R 1R, MSCINS g P 420 U WA AEURRE 1 i o 1 AT 67 K TR, MIRSAL /g FF 420 8 b < 28 €003 61 BR 1A
MSSA Jy 4 Th MU 6 B i e BR TR

4.4, BEZRAMEETHA S

Forb B p- N BERGEE I K IIR A 3G 2 R, R SRA M RR ST 2, X WAL A fh e £ T2 AR
RFE TR AR )1 p- N SR R T AR, T 2 P R B0 5 B e ST R . B LR
4,

Table 4. Resistance rate of Gram-negative strains to multiple antibiotics [n (%)]

i 4. BZRIAMEARX S HInE ZRMHAZER (%)]
ESBL FHE(2 #E)

ESBL Btk (14 #k)

iR & 0(0) 0(0)
R 2 (100) 11 (78.5)
S 1 (50) 0(0)
DR[Ol 2 (100) 0(0)
WA 2 (100) 1(7.1)
et b 2 (100) 0(0)
A 0(0) 0(0)
LAt S 0(0) 0(0)
NS S 1 (50) 1(7.14)
W ff i v 0(0) 000
ZAHER 0(0) 1(7.14)
Wk 2 (100) 6 (42.9)
MR P A ik 2 3 0(0) 0(0)
JE At 55 7 0(0) 0(0)
=B 0(0) 0(0)
Sk AR R 47 B4 0(0) 0(0)
kAN 1 (50) 0(0)
X 0(0) 0(0)

45. HRIEFEFRE CRP,. PCT Lk

2 BV LA CRP A1 PCT ZK-F [A) 55 22 PR B R ELH, CRP 2R o4ttt = (P > 0.05), PCT
ZERBBEGEERP <0.05), MEFRMAMEJLF CRP. PCT {EHiZ KT M7= 1% £ )L CRP. PCT,
MG (P <0.05), VEWLFE 5. % 6.
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Table 5. Comparison of detection results of Gram-positive and Gram-negative bacteria (X )

5. EEIAMSIAMERNGERIER(X +59)

) CRP (mg/l) PCT (ng/ml)
2 FHPE(n = 39) 47.99 + 68.46 0.70 £ 0.77
# 22 B (n = 16) 38.17 +38.35 1.26 +1.18

tfE 0.538 -2.096

p fH >0.05 <0.05

Table 6. Comparison of positive and negative results of blood culture (X *5)

= 6. MIBFFFAMS MIBFFIAMEARMEERELIN(X £5)

Hl CRP (mg/l) PCT (ng/ml)
FHAEZH (n = 55) 45.13 +61.05 0.87 £0.94
B 1:4H.(n = 320) 18.85 + 30.89 0.38 £0.59
t1E 4.890 4.249
p 8 <0.05 <0.05
4.6. ROC HhZk

Mg 5 IR MG ROC 114k, CRP FIHiZE NIA A 0.691, HfEln FHE N 12.16 mg/L, U
JE 5 5 43l 67.3%FT1 67.9%, 95% {5 [X [7][0.618, 0.765] (P < 0.05) 4] 1;PCT #h£k FTHF A 0.655,
BRI FE N 0.40 ng/L, HURSE 555527 54 58.29%411 80.8%, 95% & 15 [X [A][0.559, 0.752] (P < 0.05)
2o MGG M55 R PH 25 5 5 i 4% 772 B PR 45 R 2 1] ROC 2R (P > 0.05), 4uil2#= X
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Figure 1. ROC curve of CRP with bloodstream infection
and non-bloodstream infection
B 1 miREAESIEMREAS CRP B ROC #hzk
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Figure 2. ROC curve of PCT with bloodstream infection
and non-bloodstream infection
E 2. mimeESIEmRAZE PCT B ROC fhk

5. #ig

I e g — T P 36 (1) 4 B R AT B, FLRLAB Z B 7, 335 R B W7 LTI “ b
W, BRLER DR, 5 R AR, BB — BRI, MR, (B
Feth HE A, FLS AR, B MO X (s B A N E . Wk
B, PCT 7RIS R L 2 h 2 st P e 3 LT, 76 6 h 2247 R SIS B e, 7T LURS & F B I,
RGBT, CRP 1E B RAER M2 51K 5 h FF46 EFF, 76 30 h 2 J5 B Wik B3], T LA IR
CRP. PCT fHH 8 LA MRS, ot 5L LMK AR S5 280 - LI, AT IE B4 5 P24, 38k S 8 o i
Ytk

AWFFRBIES T T 375 4 JLEMEEFbsA, o HUpi i 55 0], PRYESE 5 14.6%, Hrh#izk LEA
1 9 1(5.8%), %L JLBHTE 16 151(21.9%), 4 JLBHE 8 {51(16.3%), 24 ATHA LI M 12 1(20.3%), 2543
EFFEWLEAYE 10 §1(22.7%). 4JLIILLA M3 TR IR0 5 %55 5 PR 1 60%, X AR 3 % AW
JUE T2 . B R AR T e AR 52 3515 6 4]

AT 50824 FCPAME S 2 1 36 ), X [P MERIILIE R 16 71, DI ARIAMEAE, 5EHS
AR ARAFS]. FE45 22 PRI LR, AR RS B ME MO A BRI e W, XD L S B0m i, X T
fe 5 L G IR B 3%, AT AR NI PRI AR 2 LU R i I S 8. M 5B
. UBERWAER, PRI LRAMEKMERTT, TSI S PR 022 [ v B 25 %1%,
DR VAR S 2 a L BRIV FR O, 7 AR 345 24 PG PR M T B B DA KBS AR WA e I 2. HAT
FAR 422 [P MR X RIS . i B, BIFR T2, T i 25 i P e . 63
22BN, DU A SR AR iR %, 7E AT SR I P b, ESBL B PEM X WS P AR M e 30 . =
ST BURALLT, ST R N2 T ESBL FHMEXT AL AiH 25 % 5 .

PCT & —Fh 22 P P45 2 AT KA, £ 116 NRIERR LA, 1E %5 461 F A IILIE PCT A Bk A%,
HAEEEYLS 2 h JTHE[6]. PCT 5 CRP X ILVEE YA B TN, et PCT BliA A2 3407
TURG A MME bR 2 —[7]. B PCT AKTPHITHE 5 AR, SMRIFE RST8], FEIL PCT X401

DOI: 10.12677/acm.2021.113191 1341 I IR = =23t e


https://doi.org/10.12677/acm.2021.113191

T, 2ok

YA B 1R e SO [9]. 1 CRP A — M &AM R MNE N, £2AMBNEK 6. AMBENER
1. BRI SRBE DA 72 S A L A B i, — FBEAE 4 TR SR e 12~18 /NI T 1 [10], CRP $8AR KA LB
ERGAEIC, MR RERGEIN . HERUGEY T 38 CRP FHim, WUR BAARE AR Hr. FIH R A
HHEPUER, SR LER R E A R, R 7 FE A EK, H CRPL PCT WA 2L, 5 THa A [11].
AR RN, AR )L CRP (45.13 + 61.05 mg/l). PCT (0.87 % 0.94 ng/ml) 7K BH S i T~ I 5% 5% B 4 i
JL CRP (18.85 + 30.89 mg/l). PCT (1.26 + 1.18 ng/ml), H.3# % EFATEM 24575 PCT (0.70 + 0.77 ng/ml)/K-F
B SRR T2 22 B PCT (1.23 + 1.18 ng/ml) /K, ZIRE Giit %2R .

6. &t

42 FRTR, )L M B i R @ AR N 3, CRP. PCT A 0l BEAE N )L B I35 35 45 S fi /Ay i 855
FEAE R MR, CRP Al B4R R /& AR M B Yy, 184 12.16 mo/L I R 54 2 i, PCT tHrlfg

P A AT AE MU GE, BN 0.40 ng/L Iy R BBUSE 55%5 7 5 ey, F EL AT E DX 7 I8 5790 B T A=K
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