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ABSTRACT Objective: In order to provide reasonable proposal for treating with paediatric bacterial diarrhea (PBA) clinically by
investigating the pathogenic bacteria distribution and antibiotic resistance trend of children bacterial diarrhea in our locality. Methods:
Medical files of PBA who had been diagnosed with PBA, accepted treatment and got cure from January 2009 to February in our hospital
were reviewed. The pathogenic bacterium isolated from feces of PBA were identified, antibiotic susceptibility and extended spectrum
B-lactamases were also detected, all the data were bring into statistical analysis. Results: There were 226 children altogether that were
diagnosed with PBA, all of them get recovery after they were given experienced antibiotic treatment except for those who had not
accepted stool culture. In all, 209 PBA children proceed stool culture and 192 of them were positive in stool culture and the positive of
stool culture was 91.9%.337 strains were cultured altogether and there were 65 stool specimen from which two or more stains were
cultured. Escherichia, Shigella spp, Enterobacter and Proteus were the four leading pathogenic bacterium and they all made up 78.6%.
The rest were Enterococcus, Klebsiella, Zymobacterium, CitricAcid Acidobacterium and Yeasts-like fungus, they accounted for the left
21.4%. The antibiotic resistance situation of three most frequent pathogenic bacterium such as Escherichia, Shigella and Enterobacter was
rather serious, and their rate of antibiotic resistance to the most common antibiotics used at clinic were rather high. Conclusion: There
was distinguished regional diversity in the pathogenic bacterium spectrum of paediatric bacterial diarrhea; Some of the pathogenic
bacterium had higher rates of antibiotic resistance and this situation should be given much attention at clinic; Pathogenic bacterium and
their antibiotic resistance should be confirmed firstly before the treatments were given directly.
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Table 1 337 List of pathogen distribution

Pathogenic Bacterium Sorting Bacterial Species Strains (337) Proportion (%)
1 Escherichia 119 353
2 Shigella 73 21.7
3 Enterobacter 51 15.1
4 Proteus 22 6.5
5 Enterococcus 20 59
6 Yeast-like fungus 17 5.0
7 Klebsiella 13 39
8 Non-fermented genus 10 3.0
9 Citrobacter spp 7 2.1
10 Others 5 1.5
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Table 2 Children with bacterial diarrhea seasonal and pathogen distribution list

A% #7%)LE(09) FRAHRT(192) PRI (3T) 7 5 B (%)
Month Sick Children(209) Specimens(192) Positive Strains(337) Proportion
1 9 9 16 4.7
2 10 9 17 5.1
3 10 10 18 53
4 12 11 20 59
5 17 16 28 83
6 25 23 40 11.9
7 30 28 48 14.2
8 35 30 50 14.8
9 23 21 37 11.0
10 19 18 33 9.8
11 10 9 15 4.5
12 9 8 15 4.5
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Table 3 The List of Bacterial Species, Drug-resistant Strains and Percentage

Escherichia Shigella spp Enterobacter Proteus
AEEME (119 Strains) (73 Strains) (50 Strains ) (22 Strains )
Antibiotics (Drug resistant (Drug resistant (Drug resistant (Drug resistant
strains/Percentage) strains/Percentage) strains/Percentage) strains/Percentage)
Ampicillin 102 (85.7) 29(39.7) 40(80.0) 17(77.3)
Ampicillin-sulbactam 63(52.9) 15(20.5) 27(54.0) 10(45.5)
Piperacillin 72(60.5) 30(41.1) 23(46.0) 13(59.1)
Cefazolin 66(55.5) 15(20.5) 29(58.0) 18(81.8)
Cefotaxime 38(31.9) 19(26.0) 16(32.0) 15(68.2)
Ceftazidime 20(16.8) 3(4.1) 12(24.0) 9(40.9)
Ceftriaxone 39(32.8) 2(2.7) 12(24.0) 11(50.0)
Cefoperazone 45(37.8) 4(5.5) 17(34.0) 19(86.4)
Cefuroxime 53(44.5) 21(28.8) 25(50.0) 20(90.9)
Gentamycin 43(36.1) 6(8.2) 21(42.0) 14(63.6)
Chloramphenicol 46(38.7) 24(32.9) 24(48.0) 7(31.8)
Amikacin 60(50.4) 26(35.6) 26(52.0) 13(59.1)
Netilmicin 25(21.0) 7(9.6) 5(10.0) 15(68.2)
Norfloxacin 71(59.7) 39(53.4) 29(58.0) 16(72.7)
Tobramycin 53(44.5) 19(26.0) 23(46.0) 11(50.0)
Ofloxacin 61(51.3) 43(58.9) 27(54.0) 13(59.1)
Ciprofloxacin 70(58.8) 17(23.3) 31(62.0) 16(72.7)
Aztreonam 24(20.4) 6(8.2) 11(22.0) 12(54.5)
Nitrofurantoin 67(56.3) 25(34.2) 19(38.0) 14(63.6)
Compound Sulfamethoxazole 65(54.6) 39(53.4) 31(62.0) 13(59.1)
Tetracycline 57(47.9) 13(17.8) 30(60.0) 9(40.9)
* 4 ESBLs 0 HH1ER
Table 4 The Situation of ESBLs Detection
HEEHE HHE(37) ESBLs PRI E bR ESBLs 4 t1%(%)
Pathogenic Bacterium Strains(337) ESBLs Positive Strains ESBLs Detection Rate (%)
Escherichia 119 25 353
Enterobacter spp 51 6 11.8
Enterococcus 20 2 10.0
Klebsiella 13 2 15.4
Proteus 22 2 9.1
Citrobacter spp 7 1 2.1
Shigella spp 73 0 0
Yeast-like fungi 17 0 0
Others 5 1 -

A (HASEE AN IRANISE . HRT SRS ERRYS B By vl
AHOCH S e AT, 0 0 T A M V5 AT G T A 8 8 T A LA
Wil , W6 97 7 WA L as I AR 3% KA 8 3L T A Bt , s iR
LA SRR BOW R P R /IO 3o BEFE AR A5 B

KRR B FIBTAE ZIA YT ME IS , 5 B0 B 2 1 i 25400
TR BT A B0 T o T AR, JL B TS B A B0 T SR Y
15 245 40 B 49 AS W B 25 S 56 3212 W S e PRI 7l e 1 22 [l
PR S TS S0 B A T T 24 531 (0 DX P 2



REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.7 MAR.2014

- 1335 .

s 0 3 FHT A s b X i T 800 T P 4 B A I %) T 244155 1O
JEAR T RIAY T L RTS8 MR AR B4R AT A A0 A

(1) SOW T B9 - TR BERFTEUESE , A Hb X L 28 M VS e
LA EORS  LURF R R B R T R AL 2 B0 AR
FEATBRE 0 3, I DUH B i A 23 I PR3 B SR mT ik I R o 2
LR 78.6%  IXHEIR « I R L X R BB YL R I VS 1 J LB AE
FPUA R IATIR YT BB S 28 15 B HL A S X 3 DU b 40 o8 A e A=
o [ PIE SR R LB VS 6 A SO T 4 A1 BT 1B 3 Y
DX AR s« 468 IRUER 4 VORI ST 4 7R T o DX R i Y 1 i 3
PR TR AR B A, KR B A A . i X L #E 4
PRER e M V5 199 5 B2 B0 T )k AR B T s A T S b ]
TCREM, KIS X S AR AR ], 575 BRI Ja 1 07 12, ARG SCk
38 R AR [ U F % 6 43 S L2 V5 S50 TR LA 3
M 22 5. B AMIFGRIRAE > e b R L e e
539 1) BB AT & B8 L X S AR 258 AN e 4
HAPRF S92 1, FN AR B9 K S B s A L BBk i
T b7 9 F IR EAE T R IR R e s K A R 2 L
RGP WA BOR R 2 — o BT LR R #E 2 i 20 RIS K
AR L TR SR SO N R R R BOE R R
SE)VFE IR PRI TS Y LU T ST T RS I ML P IR 7 7 4
S50 A BURE (AT R AR R TR R R B Ik
J& T 8 A T8 ) 5 R L R MRS T L
380

(2) JLEIE SR A& A B WM ZET 1 AR | B Y B
SR, LEME IR R AR BEN T, TEEPER
TR 2, 3T i S A ML IX A S A V106 2R, B ST R B
i e, SO ST A Sy AL RE R L L P AN sh i 2 A
Sy BRI EOR R A B AE R, Y IR I, L
AR | AR B R ST, B T AR IR AR S 4
FIF0 B 15 YL BB AR FH K o BT 3 e384 ) L 38 IR V5 5 K
FN RN FENE,

()R Tt 24 1 4 9 43 A EL A Jod 38 A DX A a2 1R
A B X ER VIR IR PP AR Sk Fmentk | IRPT VD 2 Wk I 22 ]
VAR Ji3t e i FH Y 00 IR AR 2R an SpCOR IR S 0 B v B A
it SO%RYTH 245, 5 501 M , 352755 T J oF 40 P MR A T 245 5% 1
ik 85.7%, BRI A P 2% ek F AR PR 22 B MR T 25 . 7
A T R R 2 ) L B R R I VS 1 B LSO T , LT 24 2k
AR , (E G i T8 05 ) B IR BT A= 22 an sl R IR FR 1Y
VR 5 AT 25 R AE 50% LA L. AR RN T 24
PRSI A B A 22 A TR 24 R R B 15 R A TR A R — A B
FFAE O I U 3 v 2% B, AT AT R BT o 15 35 B80T 1Y L 451
BH] 6.5%, FERIGIREE A E B IS B0R W LE RIS W
R B0 T REELE T, T 25 AR B R A T ARk

(4)ESBLs TR R & 51 A= 2 1 181 7 S e B o i 58 1 1Y
[ IB L HT 25 BAR , SE R ORI L T AE R B R
WG . WhiE ™ ESBLs MK EEAG S M, 2EMHIBRE
ESBLs Y B L HEIRAR o B0 B R A AR B4 RE 25 18 i
A S BHAS AT , 3 PP B A4S B0 Bl A A e S RO o 4
EAEO T WS BRI 1 B 18 i B REJC IR, 1 5
Hil SR A 1 00 e B R 1 R IR R R, S BOE R

PR B 88 K, 5 1 ESBLs TRk s g . A4
X4y B R IR A A 1Y ESBLs AN $o - A s AT s
SRR LK 5T S0 B9 ESBLs A6 I BH M R, Horh e

TR B e L B E 35.3%. S3 40, W USRI A 30 5 7 A1 T s 114

ESBLs Kl A EL i 15%(15.4%), (A Ik PR B2 A 72 1 H

i FEHE R

S, UYL S 2 ) LR A LAY L A 2R 9%

9o, HLA B3 AR DR L, LSO T B A 3 i X 22

T 245 P PR b DA [ I A i 3 2 5, AR TRERFE RS D, &

S P BPEBFGY T AR MG R 4 XL 2R e M JE T 9 DL 1Y

B0 T S HAR R TR 245 PERRAE , % T H T FoR WG T I /R I 4

DXL SRR S 9 PO A GBI 9 Sl B, IR , AR SCRI e ity

PrE RXTHIIY G A b DXL B R P M T 1) s M T T

I3 DL i ARPUAR 3R & BV SR TS i i [ 12 22 5

P2 RS BB AL T IR A B A o

%% 3Lk ( References )

[1] Marc P, Girard, Duncan Steele, et al. A review of vaccine research and
development on human enteric infections[J]. Vaccine, 2006, 24: 2732-
2750

[2] »tRH4E, EH=. 2RI REBRREALM] £ 2 aF Fd X

3 Uik, 1997: 437-570

Ye Ying-fu, Wang Liu-san. National Clinical Laboratory Procedures

[M]. Second edition. Nanjing: Southeast University Press, 1997: 437-570

HRRAY. £ EE RS I AR R AR T & 2004 A % 25 SUR I AR

B E AR E(T]F AR B S 4 &, 2004, 27(9): 608-610

Chen Min-jun. American Society for Clinical Laboratory Standards C-

—
W
—

ommittee 2004 on the standardization of susceptibility testing update
points[J]. Journal of Laboratory Medicine, 2004, 27(9): 608-610
[4] Zhu H L, Wang Y L, Zhou Y N, et al. Clinical analysis of ESBLs
producing K. pneumoniae and E. coil in patients with respiratory tract
infection[J]. Chin J Antibiot, 2001, 26(3): 190
[5] Marc P, Girard, Duncan Steele, et al. A review of vaccine research and
development[J]. Human enteric infections, 2006, 24: 2732-2750
[6] WHO. The world health report: 2003:shaping the future [R]. Geneva,
2003: 11-12
[7] Jeana Hong, Jeong Kee Seo, Jae Sung Ko, et al. Congenital chloride
diarrhea in Korean children: novel mutations and genetic characteristi-
cs[J]. Eur J Pediatr, 2013, 172(4): 545-550
[8] N. Pabalan, E. Singian, H. Jarjanazi, T. S. Steiner. Enteroaggregative
Escherichia coli and acute diarrhea in children: a meta-analysis of So-
uth Asian populations[J]. Eur J Clin Microbiol Infect Dis, 2013, 32(5):
597-607
[9] Steiner TS, Samie A, Guerrant RL. Infectious diarrhea: new pathogens
and new challenges in developed and developing areas [J]. Clin Infect
Dis, 2006, 43(4): 408-410
[10] 4ZRE, £ 5§, 34048, 5. b FH X B Je M 75 5% R 1 Yo m) 2 it
L] B B s SRR B 5 4 25, 2008, 24(4): 303-306
Hou Feng-qin, Wang Yong, Sun Xin-ting, et al. Beijing area of infec-
tious diarrhea pathogen monitoring and drug resistance [J]. Chinese
Journal of Clinical Pathology miscellaneous drug, 2008, 24(4): 303-
306

(% 1342 T7)



1342 .

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.7 MAR.2014

18 cases [J]. Chinese Journal of Practical Internal Medicine, 2006, 26(  [13] Z=i-#0. Mifn & X 484k [J]. + B %A R4 &, 2008, 28(8):
11): 837-838 622-624
[5] MREH, se4e. ANCA A8 %M &8 X A 5F afe & m & —4) [J]. iz Li Hai-chao. Diagnosis and treatment of pulmonary vasculitis
A E 25,2012, 38(7): 862-863 Overview [J]. Chinese Journal of Practical Internal Medicine, 2008,
Chen Hui-min, Chai Hua-qi. ANCA-associated vasculitis complicated 28(8): 622-624
cerebral vascular disease and one case report [J]. Jiangsu Med J, 2012, [14] M &k, FERAZRE, F ANCA Ml & KRS HFE
38(7): 862-863 CT &£3L[)]. EF#% 4 E, 2010,20(6): 816-819
[6] Kamali S, Erer B, Artim-Esen B, et al. Predictors of damage and Lin Zhi-qian, Xu Jian-rong, Cheng Jie-jun, et al. ANCA positive
survival in patients with Wegener, s granulomatosis:analysis of 50 pa- vasculitis chest high-resolution CT findings[J]. J Med Imaging, 2010,
tients[J]. J Rheumatol, 2010, 37(2): 374-378 20(6): 816-819
[7] Sinico RA, Di Toma L, Maggiore U, et al. Renal involvement in Churg [15] Ku BD, ShinHY. Multiple bilateral non-hemorrhagic cerebral infarct-
-Strauss syndrome[J]. Am J Kidney Dis, 2006, 47(5): 770-779 ions associated with microscopic polyangiitis [J]. Clinical Neurology
[8] Seck SM, Dussol B, Brunet P, et al. Clinical features and outcomes of and Neurosurgery, 2009, 111(10): 904-906
ANCA-associated renal vasculitis [J]. Saudi J Kidney Dis Transpl. [16] Sasaki J, Hirato J, Nakazato Y, et al. An autopsy case of P-ANCA
2012, 23(2): 301-305 positive microscopic polyangiitis with multiple cerebral hemorrhagic
[9] MOAAE, Tl BARE N i E K5 AR IRE 6 I R R B AT infarctions[J]. No To Shinkei, 1998, 50(1): 56-60
1 A A2 &, 1993, 32(1): 40-43 [17] R#E, 7 F A v PARAVZ R B K9S 2RI H_F &
Zhao Ming-hui, Wang Hai-yan. Five cases of primary vasculitis cause X FF3R, 2006,27(7): 801-803
kidney damage clinic pathological analysis [J]. Chinese Journal of Zhao Ying, Huang Xiao-qun. Four cases the diagnosis of central ner-
Internal Medicine, 1993, 32(1): 40-43 vous system vasculitis experience [J]. Acade. J Sec Milit. Med Univ.
[10] Tode, AU AE. IR P M A 20 I TR 69 H ) s B E K 64 5 B 2006, 27(7): 801-803
1. B %A RA 2 & 2008, 28(8): 624-625 [18] Cameron JS. Renal disease and vasculitis[J]. Pediatric Nephrol, 1998,
Yu Feng, Zhao Ming-hui. Anti-neutrophil cytoplasmic antibodies for 2(4): 490
the diagnosis of pulmonary vasculitis[J].Chinese Journal of Practical [19] Horai Y, Miyamura T, Takahama S, et al. Microscopic polyangiitis in
Internal Medicine, 2008, 28(8): 624-625 a patient on hemodialysis: a case report [J]. Nihon Rinsho Meneki
[11] Marti nez-Gabarron M, Enri quez R, Sirvent AE, et al. Chronic pul- Gakkai Kaishi, 2009, 32(6): 506-510
monary bleeding as the first sign of microscopic polyangiitis associat- [20] Rollino C, Roccatello D, et al. Classic and perinuclear antineutrophil
ed with autoimmune thyroiditis[J]. Nefrologia, 2011, 31(4): 494-495 cytoplasm antibodies and antimyeloperoxidase antibodies in
[12] Mandal SK, Sagar G, Sahoo M, et al. Recombinant activated factor rapidly- progressive glomerulonephritis [J]. Am J Nephrol, 1991, 11
VII for diffuse alveolar hemorrhage in microscopic polyangiitis [J]. (4): 318
Indian J Nephrol, 2012, 22(2): 130-132
(E#EE$ 13351T) of antimicrobial resistance of Shigella species among patients with
[11] #R5%, ARAkE. 7N 3R IL& B F PR B W% R F AT R[], acute diarrhoea in Karaj, Tehran, Iran [J]. J Health Popul Nutr, 2003,
L& IUA 22 &, 2009, 11(2): 107-109 21(2): 96-102
Xie Yong-qiang, Deng Qiu-lian. Guangzhou area children etiological ~ [15] F. Jafari, L.J. Garcia-Gil, S. Salmanzadeh-Ahrabi, et al. Diagnosis
study of infectious diarrhea[J]. Chinese Journal of Contemporary Pe- and prevalence of enteropathogenic bacteria in children less than 5
diatrics, 2009, 11(2): 107-109 years of age with acute diarrhea in Tehran children's hospitals [J].
[12] RE =, R4Emm, T 4h. 2002 ? £ 2007 F R RMIREILE@ME L Journal of Infection, 2009, 58: 21-27
WLIB R R A Bt B oA [1]. P B L F 4R E, 2008,2006): [16] Wik, TLrsf, £ B, b7k K i B0m H 09 5 At 25 K AL [T
589-593 W A AE Je g 22 &, 2002, 20(6): 346-348
Yuan Hui-yun, Zhang Mei-xi, Ma Rong-wei. Taiyuan area children Qu Fen, Wang Hong-qi, Cui En-bo. Beijing area of intestinal bacteria
with bacterial diarrhea pathogens distribution and drug resistance, distribution and drug resistance [J]. Chinese Journal of Infectious
2002-2007[J]. Chinese Journal of Microecology,2008, 20(6):589-593 Diseases, 2002, 20(6): 346-348
[13] F Hassan-Hanga, K. Osinusi, M. Ibrahim. Infectious Diseases in Und- [17] FirdausiQadri, Ann-Mari Svennerholm, A.S.G. Faruque, et al. Enter-

[14

er-five Children in Kano, Northwestern Nigeria[J]. International Jour-
nal of Infectious Diseases, 2008, 12: 63-487
1 MoezArdalan K, Zali MR, Dallal MM, et al. Prevalence and pattern

otoxigenic Escherichia coli in Developing Countries: Epidemiology,
Microbiology, Clinical Features, Treatment, and Prevention[J]. Clini-

cal Microbiology Reviews, 2005: 465-483



