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Abstract:
January 2005 through December 2014. Methods The Shigella isolates were collected for antimicrobial susceptibility testing by

Objective To investigate distribution and resistance profile of clinical Shigella isolates in hospitals across China from

means of a unified protocol using Kirby-Bauer method and MIC determination. The results were analyzed according to CLSI 2014
breakpoints. Results A total of 1 110 Shigella strains were isolated from nineteen hospitals. The proportion of Shigella sonnei
and Shigella flexneri were 48.4% and 46.2%, respectively. Over the 10-year period, the highest resistance rate was to ampicillin
(83.3%-97.6%), followed by trimethoprim-sulfamethoxazole (55.6%-92.3%), ceftriaxone (0-58.3%), ampicillin-sulbactam (18.7%-
64.4%), amoxicillin-clavulanic acid (6.8%-100%), chloramphenicol (0-60%), and ciprofloxacin (6.8%-46.2%). Overall, 41.1% and
25.5% of the strains isolated from adults were resistant to ciprofloxacin and ceftriaxone, respectively. However, only 17.2% and
54.0% of the strains from children were resistant to ciprofloxacin and ceftriaxone, respectively. Conclusions In the 10-year period,
most Shigella isolates were Shigella sonnei and Shigella flexneri in the hospitals across China. The Shigella isolates showed relatively
low resistance rate to quinolones, but higher resistance rate to ampicillin and trimethoprim-sulfamethoxazole. The strains from adults
had higher resistance rate to ciprofloxacin than the strains from children, but lower resistance rate to ceftriaxone, chloramphenical
and amoxicillin-clavulanic acid than the strains from children. The treatment with ampicillin and trimethoprim-sulfamethoxazole may
result in failure in Shigella infections.

Shigella; bacterial resistance surveillance
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Table 1  Susceptibility of Shigella isolates to antimicrobial agents by year from 2005 to 2014

(%)

Antimicrobial agent

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
(n=14) (1=297) (n=122) (=130) (n=74) (n=149) (n=152) (#=75) (n=77) (n=20)

Ampicillin

Ampicillin-sulbactam

Amoxicillin-clavulanic acid

Cefiriaxone

Ciprofloxacin

Trimethoprim-sulfamethoxazole

Chloramphenicol

v " o A MR N R MW A R

923 89.9 97.4 96.3 90.9 95.1 97.6 914 88.7 83.3

1.7 8.6 2.4 3.7 9.1 4.1 1.6 8.6 8.1 11.1
25.0 18.7 48.7 31.7 64.6 29.2 24.4 54.4 375 50.0
25.0 16.9 274 46.2 14.6 46.0 27.6 250 41.1 12.5

100 6.8 19.1 39.3 312 49 154 25.0 15.7 16.7

0 48.2 50.0 28.6 12.5 70.7 35.2 28.6 56.9 66.7

0 36.4 50.9 49.0 583 55.2 30.2 53.0 48.1 45.5

100 62.2 49.1 51.0 41.7 448 69.0 47.0 48.1 36.4
46.2 10.0 6.8 304 36.5 215 16.6 347 30.7 294

46.2 73.1 77.1 63.4 49.2 68.5 1.7 547 58.7 58.8
923 844 81.4 86.5 68.2 78.6 829 83.1 75.0 55.6

1.7 153 18.6 12.6 318 18.6 15.8 15.5 25.0 44.6
0 320 47.8 28.6 419 294 13.5 57.6 315 60.0
100 66.4 48.7 61.5 452 66.1 82.7 40.7 55.0 30.0

2 112 5EREETREMHUE YR 25 R MEURE

Table 2 Susceptibility of the Shigella isolates from outpatients versus those from inpatients to antimicrobial agents

Strains from outpatients (n=779) Strains from inpatients (n=331)
Antimicrobial agent P value
Number R/% S/% Number R/% S/%
Ampicillin 679 93.1 6.2 298 93.3 54 0.634
Ampicillin-sulbactam 704 332 327 227 53.7 18.1 0.001
Amoxicillin-clavulanic acid 527 133 493 122 22.1 41.8 0.012
Ceftriaxone 700 39.3 59.9 201 62.2 363 0.001
Ciprofloxacin 743 12.7 73.1 314 369 538 0.001
Trimethoprim-sulfamethoxazole 739 85.3 13.8 315 71.4 279 0.001
Chloramphenicol 633 30.6 65.4 175 457 48.6 ..0.001
#£3 BASLESENERE T ALY 2R AMERE
Table 3 Susceptibility of the Shigella isolates from children versus those from adults to antimicrobial agents
Strains from adults (#=216) Strains from children (n=894)
Antimicrobial agent P value
Number R/% S/% Number R/% S/%
Ampicillin 82 90.2 73 432 95.6 39 0.160
Ampicillin-sulbactam 60 40.0 36.7 413 38.7 27.6 0.430
Amoxicillin-clavulanic acid 18 0 88.9 236 17.8 424 0.011
Ceftriaxone 47 25.5 723 398 54.0 45.0 0.001
Ciprofioxacin 107 41.1 57.9 437 17.2 68.2 0.001
Trimethoprim-sulfamethoxazole 103 73.8 223 437 79.6 19.7 0.447
Chloramphenicol 33 18.2 78.8 374 35.0 60.2 0.041
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Table 4 Susceptibility of Shigella flexneri and Shigella sonnei to antimicrobial agents

Shigella flexneri (n=514) Shigella sonnei (n=537)

Antimicrobial agent P value
Number R/% S/% Number R/% S/%
Ampicillin 427 95.3 42 465 91.8 7.3 0.047
Ampicillin-sulbactam 386 60.6 11.1 478 18.4 44.1 0.001
Amoxicillin-clavulanic acid 257 26.1 23.0 382 7.9 64.1 0.001
Ceftriaxone 392 54.6 44.6 469 369 62.0 0.001
Ciprofloxacin 459 325 50.5 506 22 87.2 0.001
Trimethoprim-sulfamethoxazole 455 71.9 27.3 507 93.1 6.5 0.001
Chloramphenicol 354 67.2 254 415 3.9 94.7 0.001
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Table 5 Susceptibility of the Shigella flexneri isolates from outpatients versus those from inpatients to antimicrobial agents

Strains from outpatients (#=296)

Strains from inpatients (n=218)

Antimicrobial agent P value
Number R/% S/% Number R/% S/%

Ampicillin 263 95.1 42 194 96.9 3.1 0.533
Ampicillin-sulbactam 265 57.0 12.8 147 68.0 6.1 0.018
Amoxicillin-clavulanic acid 181 271 19.9 74 230 311 0.114-
Cefiriaxone 267 46.4 52.8 133 69.2 30.1 0.001
Ciprofloxacin 284 292 525 202 4.6 4.1 0.007
Trimethoprim-sulfamethoxazole 280 73.6 254 205 69.3 30.2 0.249
Chloramphenicol 251 68.9 235 118 63.6 288 0.265

#6
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Table 6 Susceptibility of the Shigella sonnei strains from outpatients and those from inpatients to antimicrobial agents

Strains from outpatients (1=462)

Strains from inpatients (n=75)

Antimicrobial agent P value
Number R/% S/% Number R/% S/%
Ampicillin 399 91.7 1.5 67 915 7’5. 0.764
Ampicillin-sulbactam 422 17.8 450 55 23.6 36.4 0.188
Amoxicillin-clavulanic acid 342 6.1 64.9 39 23.1 59.0 0.001
Ceftriaxone 418 35.2 63.9 50 50.0 48.0 0.034
Ciprofioxacin 437 1.6 86.3 70 5.7 92.9 0.077
Trimethoprim-sulfamethoxazole 437 93.8 5.7 71 88.7 11.3 0.081
Chloramphenicol 369 38 94.9 45 44 93.3 0.821




164 PERESITZYE 2016 T 3 8 20 B 16 B5E 2 B Chin J Infect Chemother, March. 2016, Vol. 16, No. 2

3 itig

EREBAREESIEALEAMEERER
FH2Z—, —FNENT LR, UEKSTERR
Br. BATRSHATHERAKNEY TS ER
AWAT. BILEFG IR FEER, SR KA,
BRAERSET., SVWEB S HFE. \EIEK. #K
FIRHNERE 4 M MERE, HIITREERHAE .
RIBFERURAEHERTHE, MEBFEE,
RHETHERERENRPUBRERENEY,
FE 20 42 90 FECHER 86% HBRAEHEIIE,
HPFERBR 289, 4fEWET, fiks
PG E A BERE O, o 8 SRR Y T AR
R, BAARE, RO,

ARARBREEEHEREURAER
HE, REREFEKZ, SEAREMERD. H
MAF X W FIREA T ER « BT 0L
RAEHENE N O EZEURKEREEY,
ZHBEHAURBEKERENED, 10FEUBRE
PR E R RRE R K, B AHLURAE
BRERE, QHERHEZE 23 EXE R, 7
RESARBX 2R RERAEFEIBRHERE X,

75 3CH R B B T B A A B 2 A B T AR
25 R E (83.8%~97.6% ), HIKZHHFE-
BAREFIEME . SLrudhin . BFEEK-FEE, §8
E; ARV R, MARK, MARSEA
FIZEBFSEARMDL &0 EEFaAR, BRI
CEM A ERERENEINBITAY ", B
T4 R BR 2T PR B e - Rl A Rk 2
AERTFERBENZRRT. ZENHALER
AR HMBTEA YR, SRR E YT E
BT EREBRENERAY. T2RE>EK
%o B 48 I - e PRV AR i 25 3R 1 TF1E Be s & 41
(P<0.05), XHRPUEGWEII0 25 RGKT
FBEEE (P<0.05). MAMARYEMNHERE
FILE (P<0.05), XtkAhty, ERERMM R
FOAR- R BRI T 5 M T ILE (P<0.05), A
MRER, EINGYRURRLE %k f dh i Uk,
L BRME BRIG T A TF R Y, A 2H A0 B X Sk 7
TR (0~58.3%), HHAEILERE N
EE (54.0%), MZEEmERESYEILES
B FIRR S, H KLY E RIG TR

Kbt & BEATIEGYATT, MMUBEgRE A
FRTGHRTTE], O ELREEEW A 3F RIERIHEL . R
A AEEBTEAYRI TSR EEME
EREHEE, NP ZERAE AN, T
HEAYEESEERMAET IR TAEE D,
IR, 457 2 E H— IR S5 w47 Y M 1
G  MARBERETIT, A ERHR L R
HMHERMSFE, H MRS EAE ME R
X BT 2 57 SR BURT Y R B

SE U

(1] xRSk, Mg, F, % . AFEHXRAERES T RITR
FHHET 0], PEMAEFES, 2013, 13 (8): 950-963.

{2} LIS, SUNQ, WE X, et al. Genetic characterization of Shigelia
flexneri Isolates in Guizhou Province, China[J]. Plos One,
2015, 10 (1) : e0116708.

3] H3CFH, FREA, BEA, F.0E. 1E. RE=AEK
EBHE 4c EYFHFHEREQ ST BT )] £F
B2, 2014, 38 (4):290-293.

[4] Clinical and Laboratory Standards Institute. Performance
standardsfor antimicrobial susceptibility testing[S] : Twenty-
fourth formational supplement, 2014, M100-S24.

[S] AZMIL 1J, Khajanchil BK, AKTER F, et al, Fluoroquinolone
resistance mechanisms of Shigella flexneri isolated in
Bangladesh[J}. PLoS One, 2014, 9 (7): 1-7.

(6] REN, MF3E, BHEE, % UK RAKREREKS
Bk BT EDARRRE, 2014, 24 (6) : 829-
830.

[7]  US. Department of Health and Human Services, CDC. FoodNet
Surveillance Report for 2008 ( Final Report ) [R]. Atlanta,
Georgia : CDC, Foodborne Diseases Active Surveillance
Network ( FoodNet ), 2010.

(8] #EEZ= NILEHERPMHESN ) PEAREESHT.
2014, (4): 128-129

(9] ¥, B, 8 /DNLAEMER 147 AIEREER
Riwtggte ot (3] LEBE2ZZE, 2013, 19 (2): 43-46.

(101 m/hE, EXW, £, F.2008-2012 FHMiT LER
RIS 6 R AT T B R 254 24 (). SO T,
2014, 29 (5): 364-368.

[11] JAIN SK, GUPTA A, GLANZ B, et al .Antimicrobial-resistant
Shigella sonnei : limited antimicrobial treatment options for
children andchallenges of interpreting in vitro azithromycin
susceptibility[J]. Pediatr Infect Dis J, 2005, 24 (6 ) 494499,

[12] GUPTA S, MISHRA B, MURALIDHARAN S, et al.
Ceftriaxone resistant Shigella flexneri, an emerging problem(J].
Indian J Med Sci, 2010, 64 (12): 556-59.

YR B R : 2015-03-26 EEIRHE : 2015-08-25



