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Streptococcus

HE Jie', HU Shu-yan', JI Jin-ru’, YING Chao-qun®, LIU Zhi-ying>, YU Wei’, HUANG
Chen’, XIAO Yong-hong? (1. Department of Laboratory Medicine, Qingyang People’s Hospi-
tal » Qingyang 745000, China; 2. State Key Laboratory of Diagnosis and Treatment of Infec-
tious Diseases . First Af filiated Hospital of Zhejiang University School of Medicine, Hang-
zhou 310003, Chinas; 3. Department of Respiratory Diseases, Ningbo Medical Center Lihuili
Hospital , Ningbo 315000, China)

[Abstract] Objective To evaluate the administration scheme of ceftriaxone, levofloxacin and moxifloxacin based
on Streptococcus spp. collected by national blood infection Bacterial Resistant Investigation Collaborative System
(BRICS), provide basis for clinicians to use antimicrobial agents rationally. Methods Antimicrobial susceptibility
of ceftriaxone, levofloxacin and moxifloxacin was determined by agar dilution method, probability of target attain-
ment (PTA)and cumulative fraction of response (CFR)of different administration schemes of three antimicrobial
agents was studied with Monte Carlo simulation method. Results Minimum inhibitory concentration (MIC) detec-
tion result showed that the susceptibility rates of ceftriaxone, levofloxacin and moxifloxacin to Streptococcus pneu-
moniae were 82. 22%, 97. 78% and 97. 78% respectively, to other Streptococcus were 97. 66% , 80. 14% and

81.07% respectively. Monte Carlo simulation result showed that CFR were both Z—=90% when ceftriaxone was used
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to treat streptococcus spp. infection at doses of 1 g/24 hour and 2 g/24 hour; CFR was 93 % when levofloxacin was

used to treat other streptococcal infection at dose of 750 mg/24 hour; CFR was <<90% when levofloxacin was used

to treat Streptococcal spp. infection at dose of 500 mg/24 hour; CFR was both >>90% when moxifloxacin was used

to treat other streptococcal infection at doses of 400 mg/24 hour and 800 mg/24 hour, CFR was both <90 % when

moxifloxacin was used to treat Streptococcus pneumoniae. Conclusion

When ceftriaxone, levofloxacin and moxi-

floxacin are used to treat bloodstream infection caused by Streptococcus, different dosage of ceftriaxone should be

selected for effective treatment according to different MIC value, therapeutic effect of levofloxacin at 750 mg/24

hours is significantly better than that at 500 mg/24 hours, moxifloxacin is not recommended for the treatment of

Streptococcus spp. infection if MIC value is not within the susceptible range.

[Key words] bloodstream infection; Streptococcus; ceftriaxone; Monte Carlo simulation; pharmacokinetics

BEEREA B T — PP 2 BHMEBR A . 2T A SR
T N ) S5 W S N Bl 1) 24 o JE A EUR
A T 5 | A ILRE R 8 R A SRR
KA 4 (CROY 22 A Y 2 (LEV) M Z 5 b 2
(MEXOVERT ISP E 259 W KR 2808 2 PR R
A R BB I PE A I R IE ST R I S5 I i ek
BEMH G . AT B4 i e 40 i
i 24 W 0 5k B (BRICS) $24it 9 CROLLEV fl MFX
Xof i 1K A R A TR T S I R R B (MLC) L SR I 5 R
R ETE N =Mt WA B 2507 %, U
SRy lf R 5 A= A B 25 4R AR 4

1 BREFE

1.1 B4k kR 20182019 4 BRICS F & Uk 4E
FR e TR TR S A TR 473 B, L e i R R BR A 45 bk L
flBE BR A 428 B

1.2 Zhaoml 2 AR 38 I lm R 5L 3 = AR L P 2
(CLSD AR R FIBE #1004 7 25 W Ul s =
1.3 Hiieg Ry % MIC IE bR 25 ik
JEIERE N 0. 015~16 pg/mL, HH<C0. 015 pg/mL
ME TR 0. 015 pg/mL, =16 pg/mL A 411
H 16 pg/mL* ;CROLLEV #l MFX %4 B 5 41
MIC 435121 pg/mL B 00007 o S8, 4524
J%.CRO 1.2 g/24 h; LEV 500,750 mg/24 h;
MFX 400,800 mg/24 h,

1.4 #HahsAs CRO BT EKBIELY . %
FLJY) BT RS i R ST R80FE 25 25 ) F0 A1 TR
fil BRF [ 4% VAR O o 110 55 6 B2 T s X R B B2y
Q3 12/ 25502 280 (PK/PD 250 J& 14 P i B9 1l

2R R T L MIC [R5 22 25 24 (8] b 15 (8] 19 7
Iy H (U ET>MIC) S LEV #l MFX J& T 4 B 4 i
PEZG W) 1% 25 )R B0 T 1Y A4 TSR I T e i
(Coo) s T 5V FH B[R] 56 RR B U)V, Beff PK/PD
BHE Coue/MIC B FAUC,, /MIC 2 i) it 28 F 75 1
(AUC), PK ¥ =t s #mxP,
1.5 #H A AKX FAUGC,/MIC = [ fu X (Dose/
CLO]/MICM); % T >MIC = Ln[ Dose X fu/(Vd X
MIC) ] X Vd/CLt X 100/DIH |

Ln Jfy B SR X4, Dose i BRI 45 2557 i , fu i
B R Vd S RS AT AR CL Ry B/ i A
THERZ DI R 45 25 bR .
1.6 ZHFHEEME %54 NAHHEE Ora-
cle A %] Chttp://www. oracl. com) Bl 1 7K & BR 4%
# Oracle Crystal Ball11. 1. 2. 400" & 0] 45 Fh
TR G 10 000 YA [R5 5 25 25 U7 58 - 5 R
B8 J7 25 8025 B kR : CRO 50% {T = MIC, LEV
FAUC,,/MIC=30, MFX FAUC,,/MIC=>34"1; 24
25707 ZFAEFEE MIC H AR 15 B IR AR ER (PTA) AR
8 AT VAR TR PR B AR T B bR A Y S ER AR 1
SN B(CFR)®™

2.1 HHEABER RS R TR FiE
250 4 5K 1 20 1 B9 MIC 0. 015~16. 0 pg/ml,
CRO.LEV MFX X 45 # iffi ¢ i 3Kk 7 i) MIC {8 7£
HORETE FEL N B9 43 0 82, 2296,97. 78 %6.,97. 78 %5
X 428 A Ho A B ER B 1 MIC {8 76 50T Bl 1 45 51
i 97.66%.80.14%.81.07% ., W 1 FE 1.2,



« 130 -

Hh IR R e P ) A A 2022 4F 2 A A 21 5 2 I

Chin J Infect Control Vol 21 No 2 Feb 2022

£1
Table 1
L%D

=L T 24 W X BE TR A R AN 25 B0 5 45 R LR )

Antimicrobial susceptibility testing results of 3 kinds of antimicrobial agents to Streptococcus spp. (No. of isolates

fili ¢ B BR T (n = 45)
MIC {f (png/mL)

FoAbFERK N (n = 428 )

CRO LEV MFEX CRO LEV MFEFX

16.0 0¢0.00) 0¢0. 00) 0¢0. 00) 1¢0.23) 66(15.42) 0¢0. 00)
8.0 0€0. 00) 0¢0. 00) 0¢0. 00) 2(0. 47) 10(2. 34) 7(1.64)
4.0 4(8.89) 1(2.22) 0¢0. 00) 501.17) 9(2.10) 59(13.79)
2.0 4(8.89) 2(4.45) 1(2.22) 2(0.47) 5(1.17) 15(3.50)
1.0 8(17.78) 9(20. 00) 1(2.22) 7(1.63) 77(17.99) 9(2.10)
0.5 8(17.78) 26(57.78) 1(2.22) 11(2.57) 140(32.71) 25(5.84)
0.25 5C11.11D) 5(11. 1) 14(31.11D) 38(8. 88) 97(22.67) 87(20.33)
0.125 4(8.89) 1(2. 22) 26(57.78) 52(12. 15) 20(4.67) 189(44. 16)
0. 06 9(20. 00) 1(2.22) 2(4.45) 239(55. 84) 1€0.23) 31(7.24)
0.03 0€0. 00) 0€0. 00) 00. 00) 54(12. 62) 1€0. 23) 3(0.70)
0.015 3(6.66) 0¢0. 00) 0¢0.00) 17(3.97) 200.47) 3(0.70)

[R7314€ )

MIC (g/mL)

B 1 = Fhbr 2 W xd il 4 Bk i MIC {8 437 18
Figure 1 Distribution of MIC values of 3 kinds of antimicro-

bial agents against Streptococcus pneumoniae
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Figure 2 Distribution of MIC values of 3 kinds of antimicro-

& 2

bial agents against other Streptococcus
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BRI B A0 R YL 15 1 CFR {5 <<90% , MFX D4
400,800 mg/24 h 5 & 45 25 5 J7 A 55 BR BRI
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Table 2 Simulated PTA results of Streptococcus pneumoni-

ae at different MIC values and different therapeutic

dosage
MIC {& CRO(g/24 h) LEV(mg/24 h) MFX(mg/24 h)
(pg/mL) 2 500 750 400 800
16.0 0.00  0.00 0.00  0.00 0.00  0.00
8.0 0.00  0.00 0.00  0.00 0.00  0.00
4.0 0.00  98.84 0.00  0.00 0.00  0.00
2.0 98.71 100. 00 0.00  0.00 0.00  0.00
1.0 100.00 100.00  19.94  99.66 0.00 98,10
0.5  100.00 100.00 100.00 100.00  98.08 100.00
0.25  100.00 100.00  100.00 100.00  100.00 100,00
0.125 100.00 100.00  100.00 100.00  100.00 100.00
0.06  100.00 100.00  100.00 100.00  100.00 100.00
0.03  100.00 100.00  100.00 100.00  100.00 100.00
0.015 100.00 100.00  100.00 100.00  100.00 100. 00
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Table 3  Simulated PTA results of other Streptococcus at dif-

ferent MIC values and different therapeutic dosage

MIC {5 CRO(g/24 h) LEV(mg/24 h)  MFX(mg/24 h)
(pg/ml) 2 500 750 400 800
8.0 0. 00 0. 00

4.0 0.00  99.97 0.00  0.00 0. 00 0. 00
2.0 99,99 100, 00 0. 00 2.35 0. 00 7.83

1.0 100. 00 100. 00 67.99 100. 00 7.55 100. 00
0.5 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
0.25 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
0.13 100. 00 100. 00
0. 06 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
0.03 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

0.015 / / / / 100. 00 100. 00

T /RN TR .

x4 B F 45 25 0 4R T R R 0 e 40 AR e i CFR 25 21
Table 4 CFR results when different administration dosage

was simulated for treatment of Streptococcus spp.

infection
CFR( %) #
25 245 5]
Jiti % 4t 3K 7 At BR
CRO(g/24 h)
1 94 90
2 95 100
LEV(mg/24 h)
500 74 87
750 76 93
MFX(mg/24 h)
400 80 96
800 82 98

TE: 2 R SR RIS B IR 3R13 1) CFR B4,

~

3 FRFRBEAUM R EERE R PTA 452K
Figure 3 PTA results of Monte Carlo simulation of Strep-

tococcus pnemnoniae
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Figure 4

PTA results of Monte Carlo simulation of other

Streptococcus
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PR HFERNRERL T E . FREGR B
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