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In vitro combination antimicrobial susceptibility of fosfomycin sodium

LI Yun, XUE Feng, LIU Jian, YANG Wei-wei, ZHANG Jia, ZHENG Bo (Institute of Cli-
nical Pharmacology, Peking University First Hospital , Beijing 100034, China)

[Abstract] Objective To evaluate in vitro antimicrobial effect of fosfomycin sodium single use and combination
with other antimicrobial agents on clinically isolated Staphylococcus aureus (S. aureus), Klebsiella pneumoniae
(K. pneumoniae) and Pseudomonas aeruginosa (P. aeruginosa) in China. Methods Combined antimicrobial sus-
ceptibility testing was performed with checkerboard method, minimal inhibitory concentrations (MICs) were detec-
ted by two-fold agar dilution method, susceptibility of S. aureus (n = 113 strains), K. pneumoniae (n = 108
strains), and P. aeruginosa (n= 110 strains) isolated from 18 hospitals in China in recent three years was deter-
mined by single and combined antimicrobial susceptibility testing. Results MIC;, value of fosfomycin sodium single
use were all<{32 mg/L against all tested strains, regardless of whether strains were resistant to other antimicrobial
agents or not. The synergistic rate of fosfomycin sodium with levofloxacin, minocycline, oxacillin, and clindamycin
against methicillin-resistant S. aureus(MRSA) was>>43%. Synergistic rate of fosfomycin sodium with levofloxacin
and imipenem against imipenem-nonsusceptible P. aeruginosa was™>35% , synergistic rates of fosfomycin sodium
with tested antimicrobial agents against imipenem-susceptible P. aeruginosa were all>>35%. Conclusion Fosfomy-
cin sodium still has good antimicrobial activity against common clinical drug-resistant bacteria, such as MRSA, ex-
tended-spectrum B-lactamase-producing K. pneumoniae and so on, it has synergistic effect with many other kinds of
antimicrobial agents, suggesting that in the limited treatment of infection caused by drug-resistant bacteria, fosfo-

mycin in combination with other antimicrobial agents may be a useful choice.
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Table 1 MICs of fosfomycin sodium and control antimicrobials against different strains (mg/L)

MSSA(n =55) B R 0.25 8 0.062~16 0. 062
Visk =8 R 0.25 4 0.125~8 0.25
KIBHR 0. 062 0.125 0.062~0. 125 0. 062
J I VG 0.5 1 0.25~2 0.5
TR 0.125 =256 0.031~>>256 0.062
RAFGE 0.5 32 0. 062~64 0.5
Tl #R 1 1 0.5~1 1

B T 25 5 UK ESBLs B4 B R 4 16 0.25~16 4

Jifi 48 58 5 MH 1 (n = 32) ZESA TR B 0.062 0. 062 0.031~0.5 0. 062
KIHHR 1 2 1~4 1
KAtk 2 4 1~256 2
K f AR 0.031 0.062 0.016~0. 25 0.031

ESBLs FHE N 42 58 5 A B (n = 49) B R M 2 64 0.125~>>256 2
Yk =N RU 2 32 0.062~128 0.5
K ER 8 64 2~>>256 4
3k f ok >256 >256 8~>256 >256
3k AR 256 =256 2~>>256 =256

e 15 1 A BB i 2 AR TR (e = 55) [ 32 =256 2~>>256 32
ZESA TR B 16 64 0.5~>>256 16
[P Sy 4 128 0.25~>>256 2
kSt e 8 64 0.5~256 4

i R 16 32 4~256 16
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Table 2 In vitro susceptibility of S. aureus to fosfomycin sodium combined with other antimicrobial agents (No. of isolates| % ])
FICI(H5 4 1) FICICHR#E 1)
B Fh YU 259

PE<0.5 FM>0.5~1 FX>1~2  Hihi>2 MR<0.5 THK>0.5~4 FEHi>4

MSSA(n=55) BEF R + 22 AR & 1(1.8) 20(36. 4) 32(58.2) 2(3.6) 1(1.8) 54(98.2) 0€0.0)
PR RN + K HR 15(27.3) 40(72.7) 0€0.0) 0€0.0) 15(27.3) 40(72.7) 000.0)

WA 24+ 20 PG AR 35(63.6) 20(36. 4) 0€0. 0) 000.0)  35(63.6) 20(36. 4) 0€0. 0)

PR E A+ ARG E 13(23.7) 35(63.6) 7(12.7) 0€0. 0 13(23.6) 42(76.4) 0€0. 0)

RN+ KKREER 27(49. 1) 26(47.3) 2(3.6) 0¢0.0) 27(49. 1) 28(50. 9) 0€0. 0

BREE R AR 0€0. 0 32(58.2) 23(41.8) 0€0.0) 0€0. 0 55(100. 0) 0€0. 0

MRSA(n=58) B8 £ + ZARUPE  31(53.4) 27(46.6) 0€0. 0) 000.0)  31(53.4) 27(46.6) 0€0. 0)
B R+ ORI R 34(58. 6) 19(32. 8) 5(8.6) 0€0.0)  34(58.6) 24(41. 4) 0€0. 0)

WA 24+ e PG Ak 43(74. 1) 15(25.9) 0€0. 0) 0€0.0)  43(74.1) 15(25.9) 0€0. 0)

28 LR 25(43. 1) 30(51.7) 3(5.2) 0€0.0)  25(43.1) 33(56.9) 0€0. 0)

WERM+ RKER 3(5.2) 50(86.2) 5(8.6) 0€0. 0) 3(5.2) 55(94.8) 0€0. 0)

AR+ A AR 0€0. 0 27(46. 6) 31(53.4) 0€0. 0 0€0. 0 58(100. 0) 0€0. 0)
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Table 3 In vitro susceptibility of K. pnewmoniae and P. aeruginosa to fosfomycin sodium combined with other antimicrobial

agents (No. of isolates[ % )

FICT(hrifE 1)

FICTChRfE 11

B LR 254
PHR<0.5 HMM>0.5~1 FTX>1~2 FHH>2 HI<0.5 THkE>0.5~4 FHEhi>4
WEEmEUR O BFERM - AV R 4012.5) 19(59. 4) 8(25.0) 1(3.1) 4(12.5) 28(87.5) 0€0. 0
%ﬁ;gﬁga W ER RN E 8(25.0) 19(59. 4) 5(15.6) 0€0. 0 8(25.0) 24(75.0) 0€0. 0)
(n=32) BEES 24+ Sk ko 13(40. 6) 16(50. 0) 3(9.4) 0€0.0)  13(40.6) 19(59. 4) 0€0. 0)
WA R+ LA 8(25.0) 13(40. 6) 11(34. 4) 0€0.0) 8(25.0) 24(75.0) 0€0. 0)
HHEMAGR BERH+ L4ARPVE  5018.5) 18(66.7) 4(14.8) 0€0. 0 5(18.5) 22(81.5) 0€0. 0)
HEHESE%;?E% BRE R + K R 5(18.5) 20(74. 1) 2(7.4) 0€0. 0 5(18.5) 22(81.5) 0€0.0)
(n=27) WEEE Z 4+ Sk kg 2(7.4) 22(81.5) 3(11.1) 0€0. 0) 2(7.4) 25(92.6) 0€0. 0)
i RS S VS 3(11.1) 22(81.5) 2(7.4) 0€0. 0) 3(11. 1) 24(88.9) 0€0. 0)
ESBLs [H % BEE R+ EZERYDE 10020, 4) 29(59.2) 10(20. 4) 000, 0) 10(20. 4) 39(79.6) 0€0. 0)
Eififﬁm R RMN + RIIHR 7(14.3) 18(36.7) 24(49.0) 0¢0.0) 7(14.3) 42(85.7) 0€0.0)
WA Z A+ e fnk 4(8.2) 19(38. 8) 26(53.0) 000. 0) 4(8.2) 45(91.8) 000. 0)
B ES 24+ Skl 11(22.4) 31(63.3) 7(14.3) 0€0. 0 11(22.4) 38(77.6) 0€0. 0)
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%% 3 (Table 3, Continued)
FICICHR#E 1) FICICHR#E 1)
B HLRi 25

PR<<0.5 MI>0.5~1 JTR>1~2  FHEHF>2 HBFE<K0.5 TXR>0.5~4 >4
SV ¥ 3% e R BRGERM + AP R 34(61.8) 21(38.2) 000, 0) 0€0. 0) 34(61.8) 21(38.2) 000, 0)
fi%ﬁ?ﬁﬁmﬁ R+ PORRE 20036, 29(52.7) 6(10.9) 0€0.0)  20(36.4) 35(63.6) 0€0.0
B R+ kAl 37(67.3) 16(29. 1) 2(3.6) 00. 0 37(67.3) 18(32.7) 000. 0
TR 4+ TR 23(41.8) 32(58.2) 0€0. 0 0€0. 0 23(41.8) 32(58.2) 0€0. 0
W R AU BEE R - A MR 20036.4) 32(58.2) 3(5.4) 0€0. 0 20(36. 4) 35(63. 6) 0€0. 0)
fﬁigfﬁ;ﬁﬂ@% R R B + PR R 2 3(5.5) 27(49. 1) 23(41.8) 2(3.6) 3(5.5) 52(94.5) 0€0. 0
BT 240 + Sk A fb 7(12.7) 28(50. 9) 19(34. 6) 1(1.8) 7C12.7) 48(87.3) 0€0. 0)
B Es E 4+ R 23(41.8) 31(56. 4) 1(1.8) 0€0.0)  23(41.8) 32(58.2) 0€0. 0)
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