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Investigation on the drug resistance of Pseudomonas aeruginosa in our burn ward in the past 11 years DOU
Yi, ZHANG Qin , LIAO Zhen-jiang. Department of Burns , Ruijing Hospital , The Second Shanghai Medical
University , Shanghai 200025 , P. R. China

[ Abstract]  Objective To analyze the use of antibiotics and the drug resistance of Pseudomonas
aeruginosa in the burn ward of our hospital in the past 11 years, so as to optimize the use of antibiotics in the
future. Methods Bacterial epidemiology during 1991 ~ 2001 in our burn ward was investigated. The
change of the drug resistance of Pseudomonas aeruginosa was observed by defined daily dose ( DDD) of anti-
biotics in adult patients and by the ranking of antibiotic administration days. Results (1) Staphylococcus
aureus (10, 53% ~ 34.40% ) and Pseudomonas aeruginosa (75.66% ~ 11.47% ) were dominant in our
burn ward. (2) Predominant antibiotics used included Penicillin, Amikacin, Vancomycin, Imipenem and
Ceftazidime. (3) There was increasing drug resistance of Pseudomonas aeruginosa to the following antibiotics
ranking in following order: Piperacillin ( 41.57% ~100.00% ), Imipenem( 36.36% ~98.46% ), Ceftazi-
dime (23.46% ~97.85% ), Amikacin(13.16% ~ 100.00% ) and ciprofloxacin (6.90% ~ 100.00% ).

Conclusion  There was increasing drug resistance of Pseudomonas aeruginosa to all antibiotics, which might
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be related to antibiotic abuse.
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Tab 1 Arrangement and percentage of bacteria in recent 11 years( % )
g 1991 4 1992 4 1993 4 1994 £ 1995 £ 1996 4
Hi M Btk gl Bt qiM EH gl AL gz B4 b 4IE A
75.66

LHOEERE X0 SHROTHRE X0 FAREAME 8.9 SHOHGHRE

27.43 HREHHAE

23.91 4AER{E L HIE

1
2 IRIGHFFE 17.89 SHMEOME 1978 SWLWHEKE 2.0 HSBERE 26.29 2HEHHRE 19.57 £ ROWHRE 10.5
3 GGEEME 1147 BRRIEIMEFTE 7.1 R EAE 9.8 BAMBFTE 12.57 REHEHRE 152 DREHHA 6.8
4 EBEWEHE 826 REHITE 6.61 EEHHEKE 9.0 WREEAE 11.43 3R0% BT P 13.04 MiRFEAE 4.6
5 MAEEAE 7.3 AREUAE 62 HRVFE 436 RETEHRE 6.86 filig WEAHE 8.70 FRTHAE LY
6 FAWEHTE 7.34 FAWBITE 5.78 FAWBGITE 4.36 Kipkaid 5.71 D BiEHEREE 6.52 KA HE 0.66
7 RHERE 4.13 EEEHHE 5.1 WRILPEMEE 3.9 REHTHE 4.57 AREHHHE 6.52 - -
8 KK AHE 3.67 MR REAE 4.8 FEHERE 3.20 ARTHAHE 3.43 KpkaHE 4.35 - -
9 WEELAMATE 3.6 KBEAH 4.00 DBIEHERE 291 EEHE L71 FERE 2.17 - -
10 DEHEBERE  1.83 XEHHE 3.78 KGEAE 1.74 - - - - - -

1997 4 1998 4 1999 4 2000 4 2001 4

B M "R ] "I il B H M AR 4 Byt
| FSRAKE 4.9 FSEAME MM FREANE  50.5 FSEEME 0.5 SREWHRE 3158
2 AREHHRE 21.9% SECHEHRE 2.9 $REHAKE 18.72 £ RAHERE 2.36 AREEHE 4.2
3 EEREEME 9.8 MEAHTE 840 REWAHE 615 MAEENAE 1086 REWGHRE 8.4
4 BEEUEAEITE 4.05 JEHEIRA 6.30 FEHAEREE 5.5 EREHHE 7.2 WAREAE 6.8
5 ERWERE 3.8 FNDWHRE 630 KBKREFE 3.63 FAMIBAFTEE 6.25 FeHERHE 6.32
6 KERE 3.0 REWHHE 4.4 FEBE 3.35 FMHERE 230 ¥RTEFE 0 5.26
7 KB%EAHE 2.9 MRAFERE 252 BHaBTE 3.07 FHFEHRE L.97 Bim#EERE 474
8 BWhWHHE 2.35 HWHTHA 2.10 AREATE 2.8 MEKASHFE 1LY KB%REFH 4.21
9 IRIGHHFE 1.49 =S AGFFE 210 FEEFRME 112 RGHTE L.64 FAMBITE L05
10 AW 1.07 IRUSEAFFE 1.89 mEMBEANE 0.8 FRUTHE  1.64 EKHHKE 1.0

%2 11 FHEAH 10 MFE YT H P& (DDDs) H
Tab 2 Arrangement of DDDs of the first ten antibiotics during the past 11 years
o 1991 4 1992 4 1993 4 1994 4 1995 4 1996 4
%4 DDDs %4 DDDs %4 DDDs 24 DDDs %4 DDDs 254  DDDs
| BIKEE 554.15 AHER 702.12 AHEEX 864.94 FEHEE 662.51 FAHEE 19247 FHEZR 326.48
2 #HABX 547.94 BIRER 622.46 BIKER 465.34 HEE 292.25 BIXFERE 142.13 FKFEE 167.64
3 AEHEE 481.86 HEE 482.38 HEX 434.00 WREEE  246.57 HER 105.75 HEE  159.25
4 Lfafbmg 215.38  Lffkee  237.25 HAYE  352.00 HHPE 236.00 EFUWE  83.00 LEEHEE 91.75
5 SLFmEW 171.56 WHEHEE 19150  EREIEEE  257.00  SLfafbog  192.98  TERRHAE  75.63 FHEKE  80.67
6 ZMEEB 54.99 EFPE  183.33  Lmfgme  178.00 FRFEE 13510 kMmRE 41.63 ZKEEB 80.39
7 REUWE  46.50 ZMEEB  98.33 kfafFE 17577 RGEER 75.00 A Mg 39.67 LffiE 64.50
8 JKKEE 36.83 Lmmfs 7275 ZHKEEB 13500 HKUEXR 65.50 kMIKA 30.50 FEFHHK 46.39
9  mEfs 29.75 HAYE 70.50 LYK AA 81.00 FHFUE 46.17 HUBER 20.50 WRHIFGAK  40.00
10 SLAKE 22.00 HEVE 64.67 Skfmfs  71.00 SKMATE 35.99  SLfufeE 16.50 sLfufhez  37.50
. 1997 4 1998 4 1999 4 2000 4 2001 4
4 DDDs %4 DDDs %4 DDDs %% DDDs %4 DDDs

1 FHBE 489.84 FAHEE 85671 FAHEBEER 616.90 FREE 464.00 FEX 773.88

2 HEBE 368.00 BIXEE 355.31 FXEE 401.63 AHEE 399.28 FHEER 574.11

3 HBKE 350.67 HEKE  303.75 LM 379.50 LFMAS 248.25 FIKEE  407.63

4 WHEIEH 246.50 HEZX 295.50 HBE 264.25 HEBE 244.25 ZHERKE  245.50

5 Liaihne 141.25 WREIERT  268.25 ZERE  212.00 ZEXE  211.67 TREERE  228.25

6 WHITEH  92.63  sLAmkE  172.50 EREHE  172.75  FREEE 165.96  kAME  207.00

7 REWE  62.67 Lpfkm  132.25  LffhEE  166.25  BRRIPEAL 120.33  kfafthne  142.00

8  LFUUER  55.00 SKFMLAS  125.50  SLfmmkyE 123,75 kfafheE 91.50  kfLk¥E  64.50

9 FIkEE  37.10 LfEVKAE  109.00 LKA 77.00 FEHBE  69.33 HUER 53.21

10 HABEE 3450 KEXKE  92.00 kMmmhfs  70.50 LfnE  66.10  LMhE 41.06
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Tab3 Arrangement of duration of first ten antibiotics during the past 1 years( d)

N 1991 & 1992 4 1993 4 1994 4 1995 4 1996 4
MG wA &E WA HE 6E A% WE #i&  WE &% G
1 FeEE 5311 FeEZ 761.0 FTHEE 941.5 FHEE 1146.7 NHEE 228.0 AHEE 3503
2 HEZX 513.7 PIXFRE 487.5 HEE 478.5 W EREM™ 353.8 [kRRE 124.3 BHEE 170.0
3 FkEE 3427 BHEZE 473.3 FIKEE 354.7 HERE 335.5 ABE 116.0 PIKFE 126.3
4 kfufbez  228.5 WREKEE 256.5 DRk 333.6 LffhpE 202.2 WhIEEE 95.8 FMkiEE 105.5
5 fumERy  162.4 L Hu{teg 228.2 HELE 239.3 HRAVE 144.7 BEUE 83.0 ZHXE  85.0
6 EKEEB 653 WHEUE 207.0  kfafth Rz 208.7 PUKER 107.7 kg 50.8 ZMHEEB 64.0
7 WERUE 57.0 ZEHEB  112.3 LHPFE 136.0 sLAIfIE 88.8 Hphmd 33.0 kfabiE  63.3
8 KXEE 51.3  Lfmfg 85.0 LKA 77.3 MABE 68.0 SFEHE 32.0 Loz 44.3
9 Lk 31.7  kumEm 75.7 ZHHEEB  62.0 HEUDE 52.0 MuEE 25.7 SFEFM  41.4
10 WRHIFEAK 22,0 ARYE 68.5 WBEUVE 57.0 skl 34.0 Lfufthre 19.0 WREIFEA  33.0

4R 1997 4 1998 4 1999 4 2000 4 2001 4
%% B 18] %% it [ 2% A 8] #HE B fA] %% i (8]

| HEBE S15.7  eEE 8903 FHEER 6760 JHER 5010 AHEE 5905
2 EEKE 364.0 ke 872.5 FXFR  347.0 FIKEE 403.0 FIkEE 351.7
3 IEREIEE 276.17 ZEHKE  346.0 HEKE  276.0 FEKE 2320 THE#H 2631
4 HEE 192.5 RkER  294.0  WMsE 2100 TREEE 199.0 HFEE 193.0
5 fafhee 165.8 HEE 207.3 HEE 200.0 HEZ 194.0 kAufbBE  148.5
6 WEFE 69.0 Lmitsr 178.3  Lmmfs  183.0  kfumkhs  119.0 FEXKE 1150
7 LHIUERE  59.8  SLTAVER  114.0 ke 172.0  kfifkre 92,0 kfmths  113.5
8 REFAMK 500 WHEE 86.0  KFUEED  170.0  WRHLFAK 91.0 LfmkE 59.3
9  MAEZE 41.0 BEVE 81.0  kmmEfs 67.0 kMbiE  80.0 MEUFEE  51.5
10 BXFEE  39.5 KMok 81.0  Lfamk3E 63.0 WEUE 77.0 SKBHE 44.0
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Tab 4 Drug resistant ratio and related changes of Pseudomonas aeruginosa to 5 antibiotics during the past 11 years

%% 1991 % 1992 4£ 1993 4F 1994 ££

- %% (% ) DDDs H{E(d) @#% (%) DDDs BfiE(d) WZi%(%) DDDs AilH(d) H#H (%) DDDs B F(d)
R P AR 52.2 18.0[12] 22.0[10] 41.6  50.0[12] 42.0[14] 67.3  11.2[16] 7.5[17] 76.9 -~ -
L 33.3 215.4[4] 228.5[4) 23.5  237.2[4] 228.2(5] 3.4 178.0(6] 208.7[6] 46.7  193.0[5] 212.2[4]
TR HEE - - - 36.5 191.5[5] 256.5{4) 36.7 257.0[5] 333.6[4] 60.9  246.6[3] 353.8[2]
PR FE 25.0 554.2[1] 342.7[3] 13.5  622.5[2] 487.5[2] 64.9 465.3[2] 354.7[3] 50.0  135.1[6] 107.7[6]
FRE - - - 6.9  70.5[9] 68.5[10] 25.35 352.0[4] 239.3[5] 40.7  236.0[4] 144.7[5]

1995 4 1996 4 1997 4 1998 4

Gk 2% (%) DDDs H[E(d) THZ% (%) DDDs Hfjil(d) TH#5%(% ) DDDs HtEj(d) WHZ5% (%) DDDs K FE(d)
R $iz Pk - - - 100.0  40.0(9) 33.0[10] 98.6  92.6[6] 50.0[8] 85.6 - -
S Ha iz 54.6 16.5[10] 19.0[10] 9.5  37.5[10] 44.3[8] 88.8  141.2[5] 165.8[5] 93.9  132.2[7] 178.3[6]
b1d:3:97] 0.2 75.6[5] 95.8[4] 98.5  91.8[4] 105.5[4] 85.6  246.5[4] 276.2[3] 54.4  268.2[5] 872.5[2]
FRKFRE 81.8 142.1[2] 124. 3[2] 100.0  167.6[2] 126.3[3] %.9  37.1[9] 39.5[10] 96.3  355.3(2] 294.0[4]
ARE 71.5  4.5[15] 3.0[15] 100.0  13.5[15] 13.5[15] 97.6  27.6[11] 24.0[12] 90.2 66.5[13] 51.3[13]

e 1999 4 2000 4 2001 4

B W% (%) DDDs KfE(d) WHZ5% (%) DDDs Bf)(d) THZ5% (%) DDDs Hfjal(d)
W 7 Ak 91.5 69.5[12] 57.0[12] 9%.7 120.3[7] 9l. 0[ ] 82.6 6.0[21] 5.0[22]
L H g 94.5 166.2[7] 172.0[7] 97.8  91.5[8] 92.0[7] 73.9  142.0[7] 148.5[5]
P80 91.4 172.8[6] 210.0[4] 95.7  166.0[6] 199. 0[4] 82.6 228.2[5] 263.1[3]
Rk EE 96.7 401.6[2] 347.0(2] 9.8  464.0[1] 403.0[2] 82.6 407. 6[3] 351.7{2]
RRBE 95.4 26.0[17] 26.0[20] 95.7 46.0[12] 52.0[11] 80.8 .0[20] 8.0[20]
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