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HERE T

Objects: The source of healthcare-associated infection and multidrug resistant
organisms (MDRO) included exogenous and endogenous origin. The
contribution might be different in different resistant bacteria. We presumed that
cross transmission is the main route for common outbreak pathogens which
more likely to be improved after intensive infection control program. On the
other hand, for those due to endogenous origin, current measures might have
limited impact. This study focus on epidemiologically important MDRO,

including carbapenem-resistant Acientobacter baumannii % Pseudomonas

aeruginosa (CRAB, CRPA), vancomycin-resistant enterococci (VRE),
ESBL-producing Escherichia coli and Klebsiella pneumonia and analyze the
impact of infection control measure, severity of underlying diseases and
antibiotic selection pressure.

Methods: Retrospective analysis of hospital-wide active nosocomial infection
surveillance data, clinical microbiological data, pharmacy data and
administration data to determine the time trends of annual percentage of drug
resistant organisms, monthly prevalence of infection or colonization, incidence
density of healthcare-associated infection, and comparison of severity of
underlying diseases, length of hospital stay, prior antibacterial use within 14
days and 30 days and outcome between these MDRO and their susceptible
controls.

Results: The infection control measures had changed the trends or levels for
CRAB and CRPA, but not ESBL-producing E. coli and K. pneumonia. The
prevalence and incidence of infection increased dramatically in recent two years
and controlled only after aggressive multidiscipline approaches including active
microbial surveillance, reinforcement of standard precaution (especially five

moments for hand hygiene and environment cleaning) and contact isolation
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precaution.

Conclusion: MDRO are not all the same. For those cross transmission and
caused outbreaks such as CRAB and CRPA, comprehensive infection control
measures have impact. However, infection control measures should be adjusted
or intensified based on current weakness or challenges (such as VRE).
Suggestion: The trends of MDRO develop rapidly, however the impact of
control measure might delayed. Thus, long-term follow-up is necessary to
confirm the results. Furthermore, the delay in intervention, the more resources
are required in order to have same impact. Thus, continuous surveillance to

identify problems and timely intervention are important.

Key words: healthcare-associated infection, antibiotic selection pressure, drug

resistance, hand hygiene program
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For every Acinetobacter baumannii or Pseudomonas aeruginosa clinical
isolates, in vitro susceptibility testing of 7 classes of the following antibacterial

agents were determined by disc diffusion method in routine microbiology
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laboratory:  cephalosporins (ceftazidime, cefepime), extended-spectrum
penicillin (ticarcillin-clavulanic acid, piperacillin-tazobactam), carbapenems
(meropenem,  imipenem), aminoglycosides  (gentamicin, amikacin),
fluoroquinolone (ciprofloxacin, levafloxacin), sulbactam, and colistin. In vitro
susceptibility  testing of colistin  was initiated since July 2006.
Multidrug-resistant A. baumannii (MDRAB) was defined for A. baumannii
isolates which were resistant or intermediate to three or more classes of
antibacterial agents. Extended spectrum resistant A. baumannii (XDRAB) was
defined for A. baumannii isolates which were resistant or intermediate to five or
more classes of antibacterial agents. "t 3 sk 48 4 3 keh2 B4 7 > R R
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7Bk FA 1) RAEERR R 2 14 % & 30 X T Fupics 2 lRIFS
e %~ Phen 5 A7 0 X E coli SR e L @ P R iubc
A 2@ B X Bk A HT o AFE Y A A 17 defined daily dose (DDD)
ﬂ%PQEAﬁéﬁﬁ%%A‘”?ﬁﬁ%ﬁ%ﬂﬁﬂﬁﬁ’ﬁﬁﬁ%i
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FHA H
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FitwFEF A Mg A " & 2 %A > 2 interrupted time series design 4" 17
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Figure 1. Annual percentages of drug-resistant Acinetobacter baumannii (CRAB) among all A.
baumannii clinical isolates for which in vitro susceptibility testing results were available,
1999-2008. Abbreviation: CRAB, carbapenem-resistant A. baumannii; XDRAB, extremely
drug-resistant A. baumannii; MDRAB, multidrug-resistant A. baumannii which did not
include XDRAB. From1999 through 2008, the annual percentage of CRAB ranged from 11%
to 33%. There were changes in trends in resistance (CRAB, XDRAB, MDRAB) before and
after 2004. However, CRAB and XDRAB increased again in 2008. There were outbreaks due

to A. baumannii during this period.
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Figure 2. Monthly percentages of carbapenem-resistant Acinetobacter baumannii (CRAB)
among all A. baumannii clinical isolates for which in vitro susceptibility testing results were
available in the intensive care units (ICUs) or general wards, Jan 2002-Dec 2008. The
percentages of CRAB fluctuated and were higher in ICUs. There was trend in decreasing

resistance after 2004 in ICUs but not wards.
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Figure 3. Monthly prevalence density of carbapenem-resistant A. baumannii and
carbapenem-susceptible A. baumannii. The trend of CRAB resistant rate was parallel to the
monthly prevalence density of CRAB colonization or infection.

35

—CRAB ——CSAB

B

o

a

c

2

=

o

]

e

£

=

)

c

o

2

= o

S

83

c ¥

ot

Q9

]

= o

c o

€ o

8 o

£ S

5o

=

=

-

©

o

Q

=

2 5 -

m

>

v

B

o

0 O LA S B B L A I e L N A o B B e e LA B B B B e e S LA AR AR

B T TR S = ) B T O T T o N ) WO T T« N T o S s T O B o o NN o T SO =) TN SO N+ O Vo O e T =) SO B O o SN Vs B e O I |
5885333388532 8853335885383238853338888¢2
o © 9 9 9 9 © 9 9 © 9 O ©Q © 9 9 9 9 O 9 9 O 9 ©Q O 9 © 9 O 9
o 0 O 0O 0O 0O 0O 0 0 0O 0 0O 0 0 0 O 0 0 0 0 0 9 0 0 0 0 o0 0 o 0 0 o 0 o O o
NN NN NN N NN NN NN NN NN NN N NN NN NN NN NN NN NN NN

Figure 4. Number of patients with carbapenem-resistant A. baumannii by place of acquisition
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Table 1. Comparison of demographic data, underlying diseases and outcomes for patients with

carbapenem-resistant Pseudomonas aeruginosa (CRPA) colonization/infection and patients

with carbapenem-susceptible P. aeruginosa (CSPA) colonization/infection: univariate analysis

Patients with P. aeruginosa
colonization/infection
Case, CRPA Control, CSPA

Parameter (N=1627) (N=9004) P value *
Age (years), mean +/- SD 64.98+20.09  62.95+22.68 <0.01
Gender <0.01
Male 1041(63.98)  5440(60.42)
Female 586(36.02) 3564(39.58)
Charlson comorbidity score, mean +/- SD 3.72+£3.98 4.08+4.60 <0.01
=4 592(36.39) 3365(37.37)
Underlying diseases
Cardiovascular disease 369(22.68) 2508(27.85) <0.01
Congestive heart failure 132(8.11) 624(6.93) 0.09
Peripheral vascular disease 51(3.13) 253(2.81) 0.47
Cerebrovascular disease 278(17.09) 1440(15.99) 0.27
Dementia 28(1.72) 199(2.21) 0.21
Chronic pulmonary disease 318(19.55) 1551(17.23) 0.02
Connective tissue disease 36(2.21) 179(1.99) 0.55
Ulcer disease 81(4.98) 361(4.01) 0.07
Mild liver disease 34(2.09) 237(2.63) 0.20
Diabetes mellitus w/o end organ 186(11.43) 1278(14.19) <0.01
Damage
Diabetes mellitus w/ end organ 39(2.40) 197(2.19) 0.60
damage
Hemiplegia 15(0.92) 99(1.10) 0.52
Moderate or severe renal disease 339(20.84) 1026(11.39) <0.01
Moderate or severe liver disease 60(3.69) 356(3.95) 0.61
Any tumor 420(25.81)  2943(32.69) <0.01
Leukemia 29(1.78) 63(0.70) <0.01
Lymphoma 46(2.83) 159(1.77) <0.01
Metastatic solid tumor 250(15.37) 1671(18.56) <0.01
Acquired immunodeficiency syndrome 9(0.55) 54(0.60) 0.82
Solid organ transplant 14(0.86) 71(0.79) 0.76
Bone marrow transplant 3(0.18) 5(0.06) 0.11
Prior CRPA colonization/infection (within 326(20.04) 227(2.52) <0.01
one year)
Prior CSPA colonization/infection 1024(62.94) 2408(26.74) <0.01
Prior hospitalization at NTUH 972(59.74) 5027(55.83) <0.01
Source of patients
ER 970(59.62)  4997(55.50) <0.01
OPD 446(27.41)  3378(37.52) <0.01
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Transfer 210(12.91) 628(6.97) <0.01
Others 1(0.06) 1(0.01) 0.28
At ICU at time of culture 596(36.63)  2149(23.87) <0.01
Persistent (> 2 days) 771(47.39) 3017(33.51)  <0.01
Duration of positive cultures, days, 20.08+48.83 8.09+18.23 <0.01
mean+/-SD, median (range) 1-1099(1) 1-374(1) ’
Admission to culture, mean days +/- SD 28.56+£35.48 10.98+19.45 <0.01
LOS after culture for survival, mean days
/- SD 38.82+42.98 22.914£25.07  <0.01
LOSSDafter culture for dead, mean days +/- 42 3947538 21.9342999  <0.01
Duration of hospital stay for survival, 64.53457 18 340443410  <0.01
mean days +/- SD
Duration of hospital stay for dead, mean 20,5592 40 36.78439.88 <001
days +/- SD
In-hospital mortality 503(30.92) 1623(18.03)  <0.01

NOTE. Data are no. (%) of patients unless otherwise indicated. *Fisher exact test was used to
compare categorical variables; Student t test or Wilcoxon rank sum test was used to compare

continuous variables.
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Table 2. Comparison of use of antibacterial agents within 30 days of first isolation of either

carbapenem-resistant Pseudomonas aeruginosa (CRPA) in cases or carbapenem-susceptible P.

aeruginosa (CSPA) in controls among patients hospitalized during 2005-2008.

ICU Ward
CRPA CSPA CRPA CSPA

Antimicrobial agent (N=596) (N=2149) P value (N=1031) (N=6855) P value
Number of antibacterial

use, mean + SD 437+ 2.32 2.60+1.70 <.0001 3.27+1.88 2.23+1.36 <.0001
Amoxicillin/clavulanate 63 11.2% 358 19.2%  0.0002 103 11.2% 1336  252%  <.0001
Ampicillin/sulbactam 126 22.3% 496  26.6% 0.114 143 15.5% 792 14.9%  0.6906
Cefazolin 77T 137% 424 22.7%  0.0001 144 15.6% 1658 31.3% <.0001
Cefmetazole 61  10.8% 322 17.3%  0.0014 110 11.9% 1027  19.4%  <.0001
Flumarin 28 5.0% 174 9.3%  0.0022 29 3.1% 259 49%  0.0263
Ceftriaxone 70 124% 214 115%  0.5929 35 3.8% 263 5.0% 0.1455
Cefotaxime 13 2.3% 75 4.0%  0.0638 18 2.0% 54 1.0%  0.0157
Ceftazidime 198 35196 283 152% <.0001 219 23.8% 626 11.8%  <.0001
Cefepime 136 241% 173 93% <0001 208 22.6% 415 7.8%  <.0001
Cefpirome 10 1.8% 39 2.1%  0.6431 36 3.9% 86 1.6%  <.0001
Ticarcillin/clavulanate 33 5.9% 35 1.9% <.0001 17 1.8% 54 1.0% 0.0314
Piperacillin/tazobactam 244 433% 467 25.1% <0001 262 284% 786  14.8%  <.0001
Ertapenem 50  8.9% 30 1.6%  <.0001 78 8.5% 77 1.5%  <.0001
Imipenem/cilastatin 298  52.8% 122 6.5%  <.0001 376 40.8% 209 3.9% <.0001
Meropenem 91  16.1% 31 1.7%  <.0001 95  10.3% 43 0.8%  <.0001
Aztreonam 5 0.9% 7 0.4%  0.1654 9  1.0% 12 02%  0.0019
Moxifloxacin 21 3.7% 24 1.3%  0.0002 29 3.1% 73 1.4%  0.0001
Levofloxacin 70 12.4% 86 4.6%  <.0001 110 11.9% 174 3.3%  <.0001
Ciprofloxacin 83  14.7% 61 3.3%  <.0001 99  10.7% 238 45%  <.0001
Vancomycin 215 381% 270 145% <0001 248 269% 392 7.4% <0001
Teicoplanin 63 11.2% 69 3.7%  <.0001 59 6.4% 104 2.0%  <.0001
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Figure 1. Annual percentages of drug-resistant Pseudomonas aeruginosa (CRPA) among all P.
aeruginosa clinical isolates for which in vitro susceptibility testing results were available,
2002-2008. Abbreviation: CRPA, carbapenem-resistant P. aeruginosa; XDRPA, extremely
drug-resistant P. aeruginosa; MDRPA, multidrug-resistant P. aeruginosa which did not
include XDRPA. From 2002 through 2008, the annual percentage of CRPA ranged from 11%
to 15%. There were changes in trends in resistance (CRPA, XDRPA, MDRPA) before and

after 2004. There were no outbreaks due to P. aeruginosa during this period.
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Figure 2. Monthly percentages of carbapenem-resistant Pseudomonas aeruginosa among all P.
aeruginosa clinical isolates for which in vitro susceptibility testing results were available in
the intensive care units (ICUs) or general wards, Jan 2002-Dec 2008. The percentages of
CRPA fluctuated and were higher in ICUs. There was trend in decreasing resistance after
2004 in ICUs but not wards. The trend of CRPA resistant rate was parallel to the monthly
prevalence of CRPA colonization or infection. Although there were no outbreaks due to P.

aeruginosa identified during this period.
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Figure 3. Monthly prevalence of patients with carbapenem-resistant Pseudomonas aeruginosa
(CRPA) (A) and carbapenem-susceptible P. aeruginosa (CSPA)colonization or infection,
January 2002-December 2008. The incidence of patients with acquisition of CRPA during
hospitalization increased before 2004 and decreased thereafter. The trend for CSPA was

similar but non-significant.
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% - ~ESBL-E.coli 222 % &

ZiE colip 2 A+F

B Bt m A I 152 B T

AR
Characters ESBL-E. coli Non-MDR E. coli P value
Age (years), mean + SD 60.01+25.84 53.22428.14 <.0001
Gender 0.0123
Male 499 (47.03) 4237 (43.02)
Female 562 (52.97) 5611 (56.98)
Charlson comorbidity score, 3.64+4.65
meanz+ SD 3.56+4.12  0-30(2) 0-32(2) 0.5648
Congestive Heart Failure 66 (6.22) 537 (4.45) 0.2985
Peripheral Vascular Disease 31(2.92) 192 (1.95) 0.0335
Cerebrovascular Disease 152 (14.33) 1157 (11.75) 0.0141
Chronic Pulmonary Disease 127 (11.97) 771 (7.83) <.0001
Connective Tissue Disease 34 (3.20) 259 (2.63) 0.2714
Diabetes Mellitus(w/o End 145 (13.67) 1376 (13.97) 0.7845
Organ Damage)
Diabetes Mellitus With End 24 (2.26) 181 (1.84) 0.3338
Organ Damage
Moderate or Severe Renal 172 (16.21) 858 (8.71) <0001
Disease
Moderate or Sever Liver 61 (5.75) 426 (4.33) 0.0329
Disease
Any Tumor 231 (21.77) 2646 (26.87) 0.0003
Leukemia 27 (2.54) 156 (1.58) 0.0206
Lymphoma 37 (3.49) 223 (2.26) 0.0131
Metastatic soild tumor 166 (15.65) 1702 (17.28) 0.1787
AIDS 4 (0.38) 31(0.31) 0.7718
Solid Organ Transplant 10 (0.94) 120 (1.22) 0.4312
Bone Marrow Transplant 0 (0.00) 8 (0.08) 1
Prior hospitalization at NTUH 637 (60.04) 4589(46.60) <.0001
Prior ESBL
colonization/infection (within 178 (16.78) 115 (1.17) <.0001
one year)
Prior E.coli (#- ESBL 2-
MDR) colonization/infection 282 (26.58) 1835 (18.63) <.0001
(within one year)
Source of patients
ER 611 (57.59) 5359 (54.42) 0.0487
OPD 352 (33.18) 3935 (39.96) <.0001
transfer 98 (9.24) 548 (5.56) <.0001
others 0 (0.00) 6 (0.06) 1
In ICU at time of culture 206 (19.42) 1799 (18.27) 0.359
Admission to culture, mean 23.37464.30 8.28+17.71 <.0001
days + SD
LOS after culture for survival, 2738432 13 18.36423 17 <0001
mean days + SD
LOS after culture for dead, 34.74+49.74 26.01+35.64 0.0115

mean days + SD
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Duration of hospital stay for
survival, mean days + SD
Duration of hospital stay for
dead, mean days + SD
In-hospital mortality

45.704£50.63

81.09+160.68
229 (21.58)

26.58+30.63

42.0048.30
1353 (13.74)

<.0001

0.0003
<.0001
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32 ~ICU g5 B4R A 420 E. coli % 30 % Fu2 £ 8 # 57

2005-2008 ESBL (N=206) Non-MDR (N=1799) P-value
N % N %

ECTERy | 182 1197
Amoxicillin/Clavulanate 9 5. 0% 166 14. 0% 0.0022
Ampicillin/Sulbactam 38 21. 0% 294 24. % 0. 3862
Cefazolin 36 19. 9% 261 22. 0% 0. 6096
Cefmetazole 13 7.2% 128 10. 8% 0.1764
Ceftriaxone 13 T. 2% 62 5. 2% 0.3093
Cefotaxime 11 6. 1% 49 4. 1% 0. 2558
Flomoxef 5 2. 8% 51 4. 3% 0.35
Ceftazi Imipenem dime 60 33. 1% 108 9.1% <. 0001
Aztreonam 5 2. 8% 4 0. 3% 0.0034
Cefepime 49 27.1% 7 6. 5% <.0001
Piperacillin/Tazobactam 51 28. 2% 222 18. 7% 0.018
Ticarcillin/Clavulanate 8 4. 4% 13 1. 1% 0.0042
Ertapenem 10 5. 5% 10 0. 8% <. 0001
Meropenem 4 2.2% 17 1. 4% 0.5108
Imipenem 35 19. 3% 63 5. 3% <. 0001
Moxifloxacin 4 2. 2% 15 1. 3% 0. 3053
Ciprofloxacin 24 13. 3% 46 3. 9% <. 0001
Levofloxacin 27 14. 9% 51 4. 3% <. 0001
Gentamicin 24 13. 3% 253 21. 3% 0.0362
Vancomycin 61 33. % 131 11. 0% <. 0001
Teicoplanin 16 8. 8% 25 2. 1% <. 0001
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# = ~ 22 ICU g5 A A ) E.coli % 30 % 22 % & * {7

9005-2008 ESBL(N=855) NO ESBL NO MDR(N=8049) P-value
N % N %

2 % 652 4586
Amoxicillin/Clavulanate 86 13. 3% 730 16. 5% 0. 081
Ampicillin/Sulbactam 63 9. 8% 495 11. 2% 0.3372
Cefazolin 179 27.T% 1525 34. 4% 0.016
Cefmetazole 58 9. 0% 655 14. 8% 0.0005
Ceftriaxone 42 6. 5% 140 3. 2% <. 0001
Cefotaxime 15 2. 3% 46 1. 0% 0. 0058
Flomoxef 20 3. 1% 133 3. 0% 0. 8944
Ceftazidime 140 21. 7% 302 6. 8% <. 0001
Aztreonam 9 1. 4% 12 0. 3% <. 0001
Cefepime 119 18. 4% 297 6. 7% <. 0001
Cefpirome 28 4. 3% 55 1. 2% <. 0001
Piperacillin/Tazobactam 120 18. 6% 571 12. 9% 0.0007
Ticarcillin/Clavulanate 10 1. 5% 62 1. 4% 0.7655
Ertapenem 29 4.5% 33 0.7% <. 0001
Meropenem 15 2. 3% 53 1.2% 0.022
Imipenem 83 12. 8% 148 3. 3% <. 0001
Moxifloxacin 18 2. 8% 43 1. 0% 0. 0001
Ciprofloxacin T4 11.5% 240 5. 4% <. 0001
Levofloxacin 68 10. 5% 175 3. 9% <. 0001
Gentamicin 50 1. 7% 592 13. 3% 0.0003
Vancomycin 98 15. 2% 257 5. 8% <. 0001
Teicoplanin 41 6. 3% 103 2. 3% <. 0001
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# = ~ ESBL-K. pneumoniae £2 2t % & $% |+ K. pneumoniae I B2 AMTHE ~ Birn I

% 515 2. B %78 A 47(N=274145)
Characters ESBL non-ESBL P value
Age (years), mean + SD 66. T7+22. 57 60. 87+22. 66 <. 0001
Gender 0.0005

Male 545 (57.37) 6265 (63.13)

Female 405 (42.63) 3659 (36.87)
Cha;izﬁnicggorbldlty S deset 14 021y P <. 0001
Charlson Condition

Congestive Heart Failure 92 (9.68) 711 (7.16) 0.0046

Peripheral Vascular Disease 28 (2.95) 237 (2.39) 0. 2856

Cerebrovascular Disease 181 (19.05) 1440 (14.51D) 0.0002

Chronic Pulmonary Disease 187 (19.68) 1567 (15.79) 0.0018

Connective Tissue Disease 23 (2.42) 190 (1.91) 0.2818

Diabetes Mellitus With End Organ
- & 27 (2.84) 216 (2.18) 0.1849

Moderate or Severe Renal Disease 193 (20.32) 1027 (10.35) <. 0001

Moderate or Sever Liver Disease 46 (4.84) 501 (5.05) 0.7811

Any Tumor 208 (21.89) 3368 (33.94) <. 0001

Leukemia 3 (0.32) 86 (0.87) 0.0867

Lymphoma 18 (1.89) 230 (2.32) 0.4042

Metastatic soild tumor 115 (12.11) 2010 (20.25) <. 0001

AIDS T (0.74) 53 (0.53) 0. 4202

Solid Organ Transplant 9 (0.95) 66 (0.67) 0.3152

Bone Marrow Transplant 0 (0.00) 2 (0.02) 1
Prior hospitalization at NTUH 530 (55.79) 4472 (45.06) <. 0001
Ei;iiiﬁsiiecségiizatlon/lnfeCtlon 153 (16.11) 69 (0.70) <0001
prior pon R RD 309 (32.53) 1714 (17.27) <0001
Source of patients

ER 591 (62.21) 5386 (5H4.27) <. 0001

OPD 238 (25.05) 3836 (38.65) <. 0001

transfer 121 (12.74) 698 (7.03) <. 0001

others 0 (0.00) 4 (0.04) 1
In ICU at time of culture 282 (29.68) 2370 (23.88) <. 0001
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Admission to culture, mean days + SD 24.48+35. 73 9.62+17. 31 <. 0001
LOS after culture for survival, mean 33 47433, 74 99 5749719 < 0001
days + SD
LOS after culture for dead, mean 35. 28463. 90 92.99436.04  0.0024
days + SD
buration of hospital stay for 55. 43449, 75 32.34433.84 <0001
survival, mean days + SD
Duration of hospital stay for dead, 69. 81+98. 34 37.19445.23 <0001
mean days t SD
In-hospital mortality 266 (28.00) 1911 (19.26) <. 0001
# 7 .ICU 5 & 4%~ 3¢ K. pneumoniae # 30 % =2 % i@ * 3
2005-2008 ESBL(N=282) Non-MDR(N=2370) P-value
N % N %
2 3% 265 1739
Amoxicillin/Clavulanate 35 13. 2% 282 16. 3% 0.2672
Ampicillin/Sulbactam 73 27. 5% 562 32. 5% 0.2379
Cefazolin 55 20. 8% 418 24. 2% 0.3316
Cefmetazole 32 12. 1% 211 12. 2% 0. 9558
Ceftriaxone 23 8. 7% 71 4.1% 0.0021
Cefotaxime 8 3. 0% 23 1. 3% 0. 0585
Flomoxef 11 4. 2% 101 5. 8% 0.289
Ceftazidime 80 30. 2% 169 9. 8% <. 0001
Aztreonam 2 0. 8% 3 0. 2% 0.1353
Cefepime 55 20. 8% 103 6. 0% <. 0001
Cefpirome 10 3. 8% 14 0. 8% <. 0001
Piperacillin/Tazobactam 97 36. 6% 398 23. 0% 0.0004
Ticarcillin/Clavulanate 7 2. 6% 29 1. 7% 0.3182
Ertapenem 12 4.5% 10 0. 6% <. 0001
Imipenem 49 18. 5% 98 5. % <. 0001
Meropenem 7 2. 6% 17 1. 0% 0.0338
Moxifloxacin 8 3. 0% 14 0. 8% 0.0059
Ciprofloxacin 33 12. 5% 59 3. 4% <. 0001
Levofloxacin 36 13. 6% 42 2. 4% <. 0001
Vancomycin 83 31. 3% 166 9. 6% <. 0001
Teicoplanin 24 9.1% 33 1. 9% <. 0001
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# . 22 1ICU 5 B 42~ 421 K. pneumoniae # 30 % §id % & * -3

2005-2008 ESBL(N=668) Non-MDR(N=7554) P-value
N % N %

2 & 571 4912
Amoxicillin/Clavulanate 80 14. 1% 1256 26. 3% <. 0001
Ampicillin/Sulbactam 81 14. 3% 996 20. 8% 0.0022
Cefazolin 122 21. 5% 1163 24. 3% 0.2417
Cefmetazole 46 8. 1% 581 12. 2% 0.0107
Ceftriaxone 36 6. 3% 205 4. 3% 0. 0339
Cefotaxime 15 2. 6% 36 0. 8% <. 0001
Flomoxef 15 2. 6% 137 2. 9% 0.7713
Ceftazidime 155 27. 3% 378 7. 9% <. 0001
Aztreonam 11 1. 9% 9 0. 2% <. 0001
Cefepime 106 18. 7% 314 6. 6% <. 0001
Cefpirome 19 3. 4% 52 1. 1% <. 0001
Piperacillin/Tazobactam 147 25. 9% 880 18. 4% 0.0006
Ticarcillin/Clavulanate 13 2. 3% 59 1. 2% 0.0422
Ertapenem 25 4.4% 41 0.9% <. 0001
Imipenem 5 13. 2% 227 4. % <. 0001
Meropenem 21 3. % 62 1. 3% <. 0001
Moxifloxacin 13 2. 3% 57 1. 2% 0.0322
Ciprofloxacin 58 10. 2% 190 4.0% <. 0001
Levofloxacin 49 8. 6% 129 2. % <. 0001
Vancomycin 127 22. 4% 368 7. 7% <. 0001
Teicoplanin 29 5. 1% 99 2.1% <. 0001

72



FEE2HRLF LR AP R ARFL AR ORE 2 RS

&
(1) < # &

pen: =y ;U%p\;r‘ag{%fé 2 FIEA N R R Fd F e AR
ZRAAT EHEFRP P B oA - RE LS > F -

ERNE E ?’\p‘”fui#ﬁé_ Z*P 2 AP RAFEM L FRY E
iz Anatomical Therapeutic Chemical (ATC)/Defined Daily Dose(DDD)
classification system # % o ‘' 5 (proportion)Fk * Chi square test > # * Score
test & {7 B¢ {7 4% (prevalence trend) 4 7 » ¥ #c7| % B B 2 control chart i
W p<05 E G R AEAN o
BEIZRFEC cRAALEYENE AMBAEAFA 0 L F L
FAZFRYPEZ LARPEAFTHRIL LRI FTwALREL P R
A3 2 ?gl‘m:fmﬂ‘ FR*E G LB A %P%%Jﬁiiﬁq‘? fo MLt %
(carbapenems,glycopeptides, 3 & 4 HEE 532 %) % Fk F#F 7% > B Fhe o
FAERY F I &4 REETIZE o bR stiRd F 24.7T%DDD 0 ¥ H g * £ 4
B %5 Fee 9.9 (2008 £ ) o 12 2000-2003 & - 2004-2008 & 4 Hp b0 A
?P}i‘}il@’r’* ot F e p AR A 9.1% (1376.1 vs. 1500.1 DDD/1, 000 @
F%JAEJ)’B<§¢%$HEQ§E%¥4>9.2%(739.3VS.670.4DDD/1,000 ket p)
2002 % 2008 ﬁ%f‘m‘a‘ﬁF\}i\:"M‘m%&Hmﬁ #8755 LR ’32"\%}‘%5’1’1
MRSA F {7 5 313k # 7 " (p @4 %] 5 0.002,<0.0001 % <0.0001) - = CRAB

T G P AEH 4o (p <0.0001) ® g 2003 & 4= 3’\% e CRAB ¢ & B 45
FRMLIRE PREIREBECFRII LRPMEFFEAE A Y

% S. aureus, A. baumannii, Ps. aeruginosa, E. coli,2 K. pneumoniae ; iz A %5

73



el AR IR AR T LR 2 RA LT RN R A 25% % B Flk

carbapenem ¢ * £ ¢ CRAB X 4 F 5 p o M vt S Hap o 2 5 5 Iin

=i

AE R AR R B E B Kl o

B L FEY v BARE FRY 2RI RY JFEHG R
R T ARFL AT L RE VR E Fladd FR Y g Riang
* (P W RZRGFEFRp OB R R LT
PEABRPREAF 2 CEM i RIL F R LR o

BHRIGHRAFEI A RBANE PERERP R L o FRELNL T

L]y £
Smo0 7

o8
=
ki
o+
N

LEFFR) 2 FlFd Z R € AL RE 2 g2
oz FEHAYT e @ 2 o ix INIS 2 fud F# % & ap B AARM T
Bigd AP mg R ke Fid 2R §0 R 2 B RS fad o
i 3@ By &
AIE i i £

dAE R REFRAN AL Ak Y 2 B2 & £ £ 11 ATC/DDD

3
~
P2
(«d

A RAR S P 0 AT 0 SR T

PR MERT(I V2 B) AR R CRPRRF  mEREL - Tk

& p R E

74



Q)&= &

Object: To study the correlation between the management of antimicrobial
agents and the nosocomial infections and its impact on the antimicrobial
resistance in the hospitals.

Methods: By retrospective collection of information on use of antimicrobial
agents and nosocomial infections and patterns of antimicrobial resistance. The
amounts of antibiotics used was calculated according to the Anatomical
Therapeutic Chemical (ATC)/Defined Daily Dose(DDD) classification system
and to be compared with. Chi squareis used for proportions and Score test for
trend of odds for prevalence trends. Control chart also was used for comparing.
Results: There were differences in the targets on collection of information on
the amount of antimicrobials used and details in data of nosocomial infections.
From this study, there was difference existed: the amounts of more advanced
generation antimicrobials, which include carbapenems, glycopeptided, and 3™ &
4™ generation cephalosporines), and antimycotics used in hospital A were higher
than thosed used in hospital B. The 3™ & 4™ generation cephalosporines
presented as 24.7 % of total DDDs, which was 9.9 folds higher than those used
in hospital B ( year 2008). To compare the amounts of antimicrobials used
period 2000-2003 and period 2004-2008, 9.2% (1376.1 vs. 1500.1 DDD/1,000
hospitalized patient-days) increase of parenteral antimicrobials was noted in
hospital A; however, 9.2% decrease ( 739.3 vs.670.4 DDD/1,000 HPD)
presented in hospital B. The major nosocomial pathogens also had differences
existed between the three hospitals. There was a decreasing trend in the
prevalence of MRSA infection in hospital A (OR 0.92, 95%CI 0.88-0.97,
p=0.002) from 2002-2007 and hospital B (OR 0.80, 95% CI 0.76-0.85,
p<0.0001) from 2002-2008. In contrary, there was a increasing trend in the
prevalence of CRAB infection in 3 hospitals (p<<0.0001). The hospital B and C
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had the same first 5 leading pathogens, S. aureus, A. baumannii, Ps. aeruginosa,
E. coli, and K. pneumonia, even the order was different. However, to be noted,
hospital A had yeasts and enterococci included in the first 5-leading pathogens
and the yeasts comprised of 25% of all pathogens. There was no obvious
correlation between classes and amounts of antimicrobials used and patterns of
antimicrobial resistance, except that the rate of carbapenem resistance had
positive correlation to the amount of carbapenems used.

Conclusion: Remarkable variation existed in use of antibiotics by category and
amount and amount of antifungals in threee medical centers. By using the
standardized method , ATC/DDD classification system, we can objectively
compare the difference in the use and management of antimicrobials in the
hospitals. However, it remains unclear whether the characteristics and severity
of patients affect the rates of nosocomial infections and relavent antibiotic use or
not.

Recommendations: Facing the increasing expenditure is use of antibiotic and
emerging crisis on antimicrobial resistance in Taiwan, we recommend that the
CDC in Taiwan can request all hospitals to provide the items and amounts of
antibiotics used periodically through the TNIS internet informatics. The CDC
periodically analyse and feedback the data transformed from the input via
ATC/DDD classification system, including difference in amounts and items used
and their trends in the hospitals. The incentive for quality improvement in
management of antibiotics can be promoted and executed by the annual audit
of performance of infection control program and hospital accreditation system
by providing the data in the use of antibiotics and rates and patterns of
nosocomial infections. We can expect the great impact on the improvement on
the appropriate use of antibiotics and hoping that can curb the rapid growing of

antimicrobial resistance.
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#F L aminoglycosides = #gif > ¥j— & o B RFH P wanjnd Faig ¥

%

G A LB RN AFRARRY $ 3 ARET A
A brd £ 24.7% DDD F ¢ v £ £ B F?}‘fom9.9 %2008 &) - A%Pé‘u
penicillins B??meZ 2 2(629.5 vs. 284.7/H e+ A p » 2008

F) o ¥ EEALOE AR 0 B rxehpenicillint S -lactamase #F
¥ > @ B ¥ »eencrystal penicillin # oxacillin 3 4 o

AT FFE S cd sy gt Fa B[4 - A~ - Cluz g
FlpEAFER[AZ A~ L22B] L FFY w2 BRI FRT [
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3 x4 &> 022007 £ 5 b0 & Fo carbapenems i€ * £ d 16.84 —27.01
DDD/1,000 ~ p (% ™t 5 1:1.6) > quinolones 5 17.09 —45.97 DDD/1,000 4
p(® M 5 1:2.7) > glycopeptides 5 19.78 —45.01 DDD/1,000 * p (B i+t
L 1:2.3) 0 Sk F# 5 14.27-46.12DDD/1,000 A p (F K0t 5 1:3.2) « £ i
Mo % glycopeptides *F » A Frx & s % 2 FU % {07 B § g ¥
0B %}‘%%iﬁﬁ#’bi% IR Y AP Mo @ F P B

FARRPMREATER AFR EFLRRPARAT L BRERF[RT ]

¥ ¢ 12 control chart 4 7 A # Fx 2000 1 2008 & 4.2 & i *
DDD/1, 000 ke A P & &> 4c[Bl- ] » 7 A58 3 &R % o £ 22003 #
2 RoA s ow s @ * DDD/1, 000 Ere 4 pod 2000 -2003 &
T 3231376, 1 3 4 3 2004-2008 & L 3591500, 0> 4 9. 1% [B= ] - @
BFR O F % RB[H= ~ Fle] > wdFd F @ * DDD/1, 000
At ppld 2000 -2003 & T 350738, 3 2 1 2004-2008 & T 50
670.4 > "% ™ 9. 2% [ BT ] 48F 2003 &8 2 B EMrF i B Lo i
(SARS) & - A F# ¢ « penicillins (Penicillins + B-lactams)#f # 3rd & 4th
generation cephalosporins 73/ * & <~ £ {4 *TR[BlI~ B2 ] 5 P&
FF It A R ¥ hiF S0P SARS £ kg o @ BEFF Y wehr it
BEW i R % LRI 2004 # 8 0P BT R RIGF PR p 2003 £ 40
BB 4 F 3513 I iR/ BT > B IR b LI gt R s
dﬁ“i’i{g—;& jeae H & * & — X % plhl gentamicin BT A MEPLd F i * ik
d o RGO ANY A R TP ETEIRZ Bl ] > 77
*+ 1st & 2nd generation cephalosporins % aminoglycosides #v# % 7+ #g T *%
[# - B]
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2002 1 2008 £ = FFF ¢ v 2L & PR R FELFERE 4o -
A~ 22 C] - FHa 5 > = FFF? “MRSASFEFFFF L0
<0.001) » A F 1 72.9%% k(B ¥, 79.8% 5 C ¥z, 78.8%) o i %]
# R 02002 3 2006 & = R F F ¢ MRSA e (75 %5 £ 8+ iz 2007 *
2008 = P& £ B3 a(p @4 B 5 0.01 2 0.51) ° 12 Score test for trend » =
FFHEY o & MRSA B 7 S 4REE T R (p @A B 3 0.002,<0.0001
<0.0001) =2002 % 2008 & > = wﬁ ¥ & CRAB e 74850 5 P BE 3 e (p
<0.0001) ;@ 2 > f 2003 #45= RFF ¢ wHCRAB W F B 4sF PE LR
A2 B B 4o id B Bobe o fe 2007 2008 £ 0 A 2 C o CRAB v 548 % foig
Brea e S FE P KRR R e R AL

frp EAFZERF IR FR 2 FRANEW[AZ A& 4= B] -
AZBBMp g4 i g R A B L REE S CRAMAREE
EF AL A MBS TARL MR RAF L FEF N L AR o

ZRFEY o FED L LR % AR, 2002 -2008[4# 2 A~ % ® B] o
AFEY wlap g HFMEE L 0 ¥ ¢ @ Coalbicans 2 3 7 75 yeasts >

-4

I % % yeasts ~ E. coli ~ Ps.aeruginosa ~ Klebsiella spp ~ Enterococcus sp.
#1771 & eh¥_non-albicans Candida 2 H v yeasts £2 Enterococcus sp. #* & i%
£ o yeasts ih A0 F L B A FEY 25% 0 i ARG % o B
FEYCRPEAAME L LR E FURERE S 20022008 0
BRL G B ww SELEMAY 5 S aureus, A. baumannii, Ps.
aeruginosa, E. coli,# K. pneumoniae » ¥ it 53.3% ~64.3% - it S. aureus #7 ik
2IMFAP R A A F 2 R LREE TR K] 21%T ' 1 9.5%02002 -
20053 £ % - FED 2008 ET LoCFHY )R FMAE L0 S
CEEE BFE Y TR i Soaureus ik 2 3NEL N A FAEN S
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17%(2002 & )i& & = '% T 11.5%(2008 &) ;ie H 3t éﬂ,f 2008 & 5 % = =¢ho
BvERY BRpRELFAMEE R

FRRAER R AR EAFR AR S I BFEY <5 ol
2002 — 2008 » MRSA it Z iz & 7 ' > d 2002 & 21.3% T "% 3 2008 & 6.7% ;
CRAB it & 2 d 2002 & 0.9%+ 2 3 2008 # 5.0%;ESBL-KP/E. coli
T E A REFT o S E G 24~3.9%/2.9~3.3% ; @ VRE ik 5 R 3n
<03%° 324 £ R AP R LIS ﬁ FE M %5 S, aureus - methicillin
4 d 2002 & 88.3% T "5 3 2008 & 69.9% ; A. baumannii : carbapenem
i d 2002 & 7.3%E-i% + 2 3 2008 & 47.4% ; K. pneumoniae : ESBL
producer ** {¢ T & * 3} 4F L (26.3% ~ 32.5%) ; E. coli : ESBL producer ** s 1
& 7% % 4T (23.4% ~29.5%) 5 @ Enterococci * vancomyein ¥ 14 R 48
<44% - LERIP R A AAZ BT 4R A0 if_;rs DAL I - P
Fi2 o o

FUBEFR? P EAFBRE L FLE Flafid R Y 2 fAU2 R
* £ (DDD - #i 0 F IK",% carbapenem i€ * £ ¥¥ CRAB X % 2 ' 55 & v M
¢t 5 24> MRSA, ESBL-KP/E. coli,? VRE P|&2 44 % & % 2 fasf % i@

R PR G

B A Frfid FnR ¢ F ik 2 EF A N 13-3706 0 4ol »
AERP LT RES0% 83 20 EwmFRERAR L 2w FRERS
Pod R v inip 3 BAIETR WA TR FEE A RIGRIL FE Y 7]
e T G RAL D ARELFE e gt it R oo R GE
2 &R PRSAFFREFIAR DS TREE L7 o d ALY

T-L
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DDD (per 1000 admission days)

=
1y

DDD (per 1000 admission days)

A

1616.7
1566.7
1516.7
1466.7
1416.7
1366.7
1316.7

1266.7

Frex P2id b4 $1d k@& * £ > 2000 -2008.

Antibacterials for systemic use (Hospital A)

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

CAFR2PEEEY 2 R % £ 0 2000 -2003 &£ 2004 - 2008 P R

Antibacterials for systemic use (Hospital A)

______________________________ 1665.7

______________________________ 1334.2

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year
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DDD (per 1000 admission days)

=

DDD (per 1000 admission days)

BFR2 L3 st* dnd R &% & - 2000 -2008.

Antibacterials for systemic use (Hospital B)

8354 r

785.4

735.4

685.4

635.4

585.4
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

BErm2 s it R £ - 2000 -2003 & 2004 - 2008 & prgt &,

Antibacterials for systemic use (Hospital B)

690.5
_______ LCL - - e e 6727
640.5
590.5 ‘
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year
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WI. AFre2biiiastiiyid & (penicillins)® * £ > 2000 -2008.

Beta-lactam antibacterials & Penicillins

803.5 r

753.5

703.5

653.5

603.5

553.5

DDD (per 1000 admission days)

503.5

453.5
2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

W+, AFra bttty & (penicillins) it * £ > 2000 -2003 g 2004 - 2008
B PR R

Beta-lactam Antibacterials & Penicillins (Hospital A)

DDD (per 1000 admission days)

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year
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W

A % Fox ¥t s dd % (1st & 2nd generation cephalosporins)i * € »

2000 -2003 £ 2004 - 2008 = prEot . H.

DDD (per 1000 admission days)

Cephalosporins (I1st & 2nd generation) (Hospital A)

608.6

558.6

508.6

458.6

408.6

358.6

308.6

2000 2001 2002 2003 2004 2005 2006 2007 2008

BN, A % Fo > £t st 4 % (3rd & 4th generation cephalosporins)it * € »

2000 -2003 £ 2004 - 2008 = prEot &,

DDD (per 1000 admission days)

Cephalosporins (3rd & 4th generation) (Hospital A)

4393
3893

3393

2803

239.3

189.3

139.3

89.3 : :
2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

YU



Wi. AFr2 i stiddnd % (carbapenens)® * £ - 2000 -2008.

Carbapenems (Hospital A)

68.6
63.6
58.6
53.6
48.6
43.6
38.6

DDD (per 1000 admission days)

33.6

28.6
2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

M. AFr2 £ s ud % (aminoglycosides) i€ * £ 02000 -2003 2 2004 - 2008
B B R,

Aminoglycosides (Hospital A)

285 1
265 Fo—oe- UCL - — e 26.2
245 F
225
20.5

85 ______ e A 17.7
165

145 r
125
10.5
8.5 :
2000 2001 2002 2003 2004 2005 2006 2007 2008

DDD (per 1000 admission days)

Year
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F-+-. AFrz b stiddns & (glycopeptides)it * £ - 2000 -2008.

DDD (per 1000 admission days)

m_l_

DDD (per 1000 admission days)

Glycopeptides (Hospital A)

63.1 r

58.1

53.1

48.1

43.1

38.1

33.1

2000 2001 2002 2003 2004 2005 2006 2007 2008
Year
S, AFr it & (quinolones) it * £ - 2000 -2008.
Quinolones (Hospital A)
227 1

8.7

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year
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DDD (per 1000 admission days)

m_l_

=. A %r,%i Bt st Butic 4 $ %R (antimycotics) & * € - 2000 -2008.
Antimycotics for systemic use (Hospital A)

237 1
217 F-——----- e - - e 21.8
19.7
17.7
15.7

13.7

11.7
2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

. A ?r%&: Lot s R4 $ 8% (antimicrobials + antimycotics)# # £

2000 -2008.

DDD (per 1000 admission days)

Total antibacterial & antimycotic use (Hospital A)

16347

1584.7

1534.7

1484.7

1434.7

2000 2001 2002 2003 2004 2005 2006 2007 2008
Year

Y3



W-t7. A ?r’%f:ﬁ/'}i‘iiﬂ"fi:}‘rbﬁtiiﬁ’@l@](antimicrobials + antimycotics)® * & -

2000 -2003 £ 2004 - 2008 = prEot &,

DDD (per 1000 admission days)

m._l_

e

DDD (per 1000 admission days)

Total Antibacterial & Antimycotic use (Hospital A)

2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

BFr2 Br st o JR$ucA $ %A (antimicrobials + antimycotics)

£ > 2000 -2008.

2320.7
2220.7
2120.7
2020.7
1920.7
1820.7
1720.7
1620.7
1520.7

Total Antibacterial & Antimycotic use (PO+IV)(Hospital B)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009(1-9%])

Year
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£—A. Hospita A&MAHLE F(EM RODDA00MERAR )

Antimicrobials ATC #E 2000 2001 2002 2003 2004 2005 2006 2007 2008

Antibacterials for systemic us J01 - P 13108 1366.1 1411.9 14156 1458.5 154006  1506.2 14553 15382
Beta-lactam antibacterials, pe JOIC- P 492.7 532,01 5528 G006 G14.4  TET.Z2  TAT.D 0 GTR.T G29.5
1 &2 cephalosporing JOIDBHI01 I P 494, 8 47,4 466,99 3817  39G6.0  387.1 3655 3b3.h 3554
3 &4 cephalosporins I0ADIHI0LDE P 139.7  167.7  199.0 2171 2458 2492 245,33  270.5  379.2
Carbapenens JOIDH P 11, 2 49,3 16. 5 59.0 o 6 18,2 45, 4 47,7 o6, 4

Aminogl veoside JO1G P 22.7 23.5 21.9 19. 6 16,4 14.0 12,2 1.9 12.7

Glycopept ide JOIXA P 12, 1 44, 3 49, 9 a6, 1 037 46,4 43, 8 42,3 46, 5

uinglone JO1M-~ P 11. 4 12,1 13, 4 17, 2 16. 4 17.1 19.9 15.2 15.0

Antimycotics for systemic use J02- P 17.5 20,1 17.9 18,4 18.0 15.0 17.7 16.5 16,2

TOTAL J01+102 P 1328,3  138G,2  1429.7  1434.0 1477, 1960, 6 15839  1471.8  1554.4
*P, parenterial

Antimicrobials ATC g8 2000 2001 2002 2003 2004 2005 2008 2007 2008
Antibacterials for systemic us Jo1- PO 2075,8  2868.7  206B.4 275,13 27494 27061 27325 27BZ. B 2059.4
Beta-lactam antibacterials, pe J01C- P+ 919.6  908B. 7 B398 9026 1072.5 12005 1198.4 12031 1215.2
1 &2 cephalosporins JOIDB+IOIDC P4 11371 1036.3  910.5  T9T.7  B26.8  TRO.G 0 T4G.1 0 T3 TRI.E
3 &4 cephalosporing JOIDIHI0IDE  PH 1445 1733 2049 225,99  25T.3  250.5 2RR.T  2TR.0 3883
Carbapenens JOIDH P+ 41, 2 49,3 46, 5 20,0 o4 6 48,2 45, 4 47,7 i, 4

Aminogl veos ide JO1G P+ 29,5 31,2 20,9 26, B 23.7 21.4 20,9 20,4 21.8

Glycopept ide JOIXA P+ 12,4 14, 4 a0, 1 56, 2 ba. B 46, 6 43, 8 42,3 46, 5

Huinelone JO1M-~ PHy 18R, 2 I8l.5 49,6 1T D 1B T 1448 141,31 341 1303
Antimycotics for systemic use J02~ P+ 22.4 24,9 22.9 25. 6 25.4 22,8 26.2 24,6 24.4

TOTAL J014102 P+) 2008 1 2893.7 2591.3 2600.9 27749 28189 27587 2807.4 20838

¥ PH), parenteral pluse oral
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F—hB Hospita B, S8 EEER &

Antimicrobials ATC @\ 2000 20001 2002 2008 2004 2005 2006 2007 2008 2009
Wtitacterials for systemic use - P TEA0 TIRG O TEZ4 TREE BRT.G GRALS R34 3 BEAY O BNAD O qpg,
Beta-lactam antibacterials, penicillirlDlC- PR 2 2RZ 2 3090 330,07 3020 3146 ERL0 27L0 @7 AT
| & 2 cephalosporins JOTBBI01DE Pooooga45 2158 2004 19702 1467 1542 1sn7 PIBL 20505 0 g g
3 &4 cephalosporins I01DD+101DE P 0 198 192 21 263 260 27 2R 9BE 40
Carbapenens JOT1H P 1.3 1.4 ol 0,4 0,0 BT 13.7 17.7 I5 4 20,3
Vi nog | yeoside 1016 Poooo1285 L2 892 1002 86 81,7 7o.p BLOD BOE 58D
Glycopeptide 0154 P 6.4 184 189 224 187 172 (6 19.E  2E 180D
Quinolone Jou- P 155 153 16T 105 2.6 1g&  oqpe IR0 IR 19
Wntimycolics for sysiemic use n2- * 10, 2 9.9 8.4 g, 4 8.5 B, 2 8, 7 4.4 14,1 148

Antimicrobials ATC igd 2000 2001 2002 2003 2004 2005 2006 2007 2008 DO9CI-9H
Wtilacterials for systemic use 1n1- PO 2066 B 1R3EO ITALS  19GL3  TBDE S 17547 16544 17206 18656 1951, 8
Beta-lactam antibacterials, penicillinJ01C- Pk aTd 2 aal, 8 afd e ik, 5 haw, 0 h4h, 3 a8a, 8 hlG 5 hak 8 He5 4
| & 2 cephalosporing INWBBSIDIDG P+ TALDL O BIOG 5251 5740 5649 B4B.4 G180 5332 BED. 4 599,0
3 &4 cephalosporins INBDHIDIDE PO 229 @41 234 284 3004 @903 3L 890 5L0 54,0
Carbapenens 011 B0 4.3 1.9 5.1 0,4 9,0 8.7 137 1.7 184 20,3
Wi nog yeoside 1016 P+ 1335 1IR 0 10Z 7 1047 80,8 BR0 TAE HR T GLT ED.2
Glycopeptide 10134 PO 164 1R4 189 224 187 1.2 IRE 1808 222 180
Quinclone 1014~ PO 011 B8 836 1141 879 9R5  BEE B4 1.3 1104
Wntimycolics for systemic use J0E- st i, 7 i, @ a4, 4, J 7a,h hid, # 87 h gl 3 hid, 5 77. 8
TOTAL 101+102 P+ 2097.3 10901 187805 20456 18845 IRIBS  1T4Z0 18109 19201 20296
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#Fi— C. HospitalC &fain s £ H &

Antimicrobials ATC /e 2005°F 2006 2007 2008
Antibacterials for systemic use 101- p 186.9 159. 1 175. 2 184. 0
Beta-lactam antibacterials, penicillins J01C- P 22.8 20.5 18.7 18.9
I & 2 cephalosporins JO1DB+I010C P - - - -

3 & 4 cephalosporins JO1DD+I01DE P 65.3 93.9 65.7 75.3
Carbapenems T01DH p 16.2 13.2 16. 8 18.7
Aminoglycoside J01G F - - - -
Glycopeptide T01%A p 49. 9 43. 5 45. () 34, 0
Quinolone T014- p 30. 9 24. 6 26. 6 25. 8
Antimycotics for systemic use J02- p 14.8 15.6 14.3 13. 3
TOTAL 1014102 386.7 3324 3623 3751
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k=, 1999 2008 =R B S P FLaMARL LS TR FODD/100042AR)

1999 2000 2001 2003 2004 2005 2006 2007 2008
Carbapenens(A% ) 19 19.84  24.57 50.28  27.38 25,34  26.83  27.01  30.18
Carbapenems(BE ) 3.4 1.28 4.91 9, 36 9. 03 B.60  13.73  17.68  16.86
Carbapenems(CE ) 16.18  13.25  16.84
Quinolones (AR ) 20,03 22,02 2411 3511 3932  49.79  49.23  45.97  44.41
Quinolones (BE [x) 9.28 15.55 15.34  19.46  21.63 18.77T  19.22 17.09 1286
Quinolones (CHE &) 30.96 24.64  26.56
Glycopeptide(A% %) 21.28 26.15 31.39 3719 36.4  29.61  28.85 29.39  33.16
Glycopeptide(BER) 12.46  16.36 18.4 2243 13.68 17.23 16.58 19.78  20.32
Glycopeptide(CE FR) 49. 86 43.0  45.01
Antifungals(AR %) 3.9  38.46  44.13 6. 28  50.B8  48.22  46.16  46.12  49.31
Antifungals(B% ) 8.49 10,23 9,87 9. 44 8. 53 8. 16 8.69  14.27 1254
Antifungals(CE )% 14. 81 12.26  14.33
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Fe =A. 2002-2008 HOSPITAL A. 2P% & 40 88 MM 9 B 3 14 #4818

2002 2003 2004 2005 2006 2007 2008
Staphy lococcus aureus
MRSA (No. ) 402 340 337 297 329 200
MRSA (%) Y 77,31 74.40  T2.31  T1.39 73.20 66. 84
Enterococcus sp.
VRE(No. ) 9 20 14 7 21 37
VRE (%) " 3.8 " 6.09 " 3.91 " 197 " 6.03 " 880
K. pneumoniae
A, preumoniae(ESBL)(No. )
A, pneumonrae(ESBL )% 0 0 0 0 0 0
£ ocoli
£. col 1(ESBL)No
£, col 1 (ESBL)% 0 0 0 0 0 0
A, baumannii
CRAB(No) 8 15 9 b b 80
CRAB(%) 3.10 4.90 2.70 1. 67 2.11 24. 69
Ps.  aeruginosa
CR-Fs. aeruginosa(No. ) 5, G| 29 b2 02 62
CR-Fs. aeruginosa(%) 1. 40 1.09 12.72  13.39 12.06 13.05
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# =B. 2002-2008 HOSPITAL B. &% & 408 b P & 5 16 F8 4 18

2002 2003 2004 2005 2006 2007 2008
Staphviococcus aureus
MESY (Na, ) 324 343 270 269 107 159 121
MEST (%) 88. 28 86.18 82. 07 77,30 63. 31 74. 30 69. 94
Enterococcus sp.
VRECNo. ) 1 0 4 4 3 3 2
VRECS) 1.75 0.00 4. 44 3. 23 3. 06 2. 63 1.80
K. prneumonize
K. preumoniae(ESBL N 28 19 35 7 61 50 49
K. prneumoniae(ESBLY 20.74 13.10 26. 32 32. 52 31.44 29. 41 27. 84
E. coli
E. coli(ESBL No 26 44 43 47 46 65 od
E. coli(ESBL )% 14.77 26.99 26. 38 25, 97 23.35 29. 55 26. 73
A baumarini 1
CRAB(No) 14 46 52 T 58 T 90
CRAB(%) 7.33 19.01 21. 05 30. b2 32. 08 38. 34 47. 37
Fs. aeruginosa
CR-Ps, aeruginosa(No) 13 12 17 15 15 24 19
CR-Ps. aeruginosa (%) 8.02 6.03 9. 83 6. 44 6. 36 10. 43 8.52
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F2=C. 2002-2008, HOSPITAL C i & S4u @i s i 8 Mk

2006 2007 2008
Staphy lococcus aureus
MESA (No. ) 514 472 378
MESA (%) 79.32 71.95 72.55
tnterococcus sp.
FRECNo. ) 17 34 a0
FRECH) 6.25 10. 89 14.5
A, preumoniae
A, preumoniac(ESEL INo 150 158 124
A, pneumoniae( ESBL )Y 30,99 29.92 25,94
£ coli
£ col 1CESEL No 83 84 69
£ col 1(ESBLY 15.74 17.09 13. 66
1. haumannii
CRAB(No) 34 45 121
CRABCY ) 11.88 12. 6 33.42
Hs. aeruginosa
(h-Fs. aeruginosa(No) 44 61 48
Ci-Fs. aeruginosaly) 0. 52 116,20 8. 41




gD ZXBFTORRRA

2 2 & Acinetobacter baumanni 146 %
(AB, )R 2 # carbapenenit %t % ((RAB, %)

0022003 2000 2005 2006 2007 2008

L]

AB

Hospital 4 5.80  7.60 Ta0 T2 T 8.2

Hosprtal B 1200 1490 16,80 13,90  IL.30  13.00 1050
Hospital C 6,50  7.70 740 730 630 T30 T30
R

lospital 4 .10 490 2T  L6T 211 2469

Hospital B 793 1900 2005 30,52 3258 3.3 AT
Hospital ¢ 461 1.9 138 IL1L  1L88 126 33.42
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FA ZERRToRAREE(AHN 0 patient-days),
2002 2003 2004 2005 2006 2007 2008

fospital A

Total U 267 620 &1L B3 567 GBIY
iN]| S T TR A R R A - R 41|
kT 1 0.2 06 032 bal 0al o 092
SS1 (T TR 1 RO V| O S |
ITI 66 L& L& Z0§8 1% 20l

tospital b

Total N0 442 48 43 28 463 48 4F
BS1 Y I O I Y O R U0 T OF R OO
kT 1 17> R W IV 16 S | R 6 T Y
]| Do 0.8 082 0T 048 03 03
Tl L& 0T LD 66 L3 1 LA

fospital €

Total M 36 400 3Ty e 3T A 4n
iM]| 0.8 12l LIg L3 LIs L& L
RT1 11 N T | 1 R O T | A 1]
551 1 S | T | I | S | TV T A R
ITI [ - T O .3 L3 L& L
BSL: bloodstrean infection; NI: nosocomial infection; BTL: respiratory tract
S8l surgieal site imfection; UTL: urinary tract infection.
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EZB ZHE RS Poormma R @000 patient-days),
2002 2003 2004 2005 2006 2007 2008

Total NI

A 5. 67 G. 21 G.11 6. 03 0. 87 G.189

B 4. 42 4,23 1, 27 .93 4. 63 4. G8 4,37
C 3. 6 3. 41 4. 79 d. 88 3. 73 1. 04 1.04
BSI

A 2. 25 2.57 2.43 2. 29 2. 25 2.57

B 1. 41 1. 39 1. 47 1. 49 1. 28 1. 42 1.39
C 0. 88 1. 21 1. 18 1. 34 1. 15 1. 25 1. 26
RTI

A 0. 52 0. 56 0. 52 0. 51 0. 51 0. 52

B 0. 93 1. 07 0. 98 1. 46 1.05 1. 03 0.81
C 0,41 0. 44 0. 36 0. 37 0,41 0. 43 0.47
551

A a7 0,57 0.49 0. 416 0. 44 0. 42

B . G4 0. 59 0. 52 0. 75 0. 48 0. 38 35
C . 0b 0. 56 al § 0. 56 5 16
UTI

A 1. GG 1. 87 1. 86 2. 08 1. 95 2. 01

B 0. 87 0. 76 1.0 1. GG 1. 53 1. 59 1.54
C 1.09 1. 31 1. 490 1.5 1. 35 1. 25 1. 26

BS1: bloodstream infection: Nl: nosocomial infection: RTI: respiratory o
551y surgical site infection: UTI: urinary tract infection
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Arh AEBFFY ek Ew

LR % AT, 2002 -2008.

Hospital A
2002 2003 2004 2005 2006 2007 2008
Total isolate 1192 % Total isolate 1342 % Total isolate 1471 %  Total isolate 1761 % Total isolate 1597 % Total isolate 1655 % Total isolate %
E-coli 231 19.4 E-coli 246 18.3 Other yeasts 293 19.9 E-coli 374 21.2 Other yeasts 358 22.4 E-coli 370 22.4
Other yeasts (nonalbican:185 15.5 Other yeasts 227 16.9 E-coli 265 18.0 Other yeasts 343 19.5 E-coli 344 21.5 (Other yeasts 349 21.1
Candida albicans 141 11.8 Candida albicans 158 11.8 Klebsiella spp. 1565 10.5 Ps. aeruginosa 168 9.5 Klebsiella spp. 169 10.6 Enterococcus spp. 167  10.1
Pseudomonas aeruginosa 130 10.9 Klebsiella spp. 128 9.5 Ps. aeruginosa 154 10.5 Klebsiella spp. 166 9.4 Ps. aeruginosa 146 9.1 Ps. aeruginosa 164 9.9
Klebsiella spp. 120 10.1 Ps. aeruginosa 123 9.2 Candida albicans 118 8.0 Enterococcus spp.152 8.6 Enterococcus spp143 9.0 Klebsiella spp. 159 9.6
Enterococcus spp. 7 6.3 Enterococcus spp. 117 8.7 Enterococcus spp. 109 7.4 Enterobacter spp.113 6.4  Enterobacter spp. 76 4.8 Enterobacter spp. 98 5.9
Enterobacter spp. 72 6.0 Enterobacter spp. 82 6.1 Acinetobacter spp. 82 5.6 Acinetobacter spj9 5.4  C(andida albicans 76 4.8 Acinetobacter spp. 67 4.0
Acinetobacter spp. 46 3.9 Acinetobacter spp. 67 5.0 Enterobacter spp. 79 5.4 C(andida albicans 86 4.9  Acinetobacter spp7l 4.4 Candida albicans 51 3.1
NFGNB* 40 3.4 Proteus spp. 42 3.1 Proteus spp. 43 2.9 Proteus spp. 57 3.2 Proteus spp. 59 3.7 proteus spp 45 2T
Proteus spp. 38 3.2 Staphylococcus aureus26 1.9  Serratia spp. 28 1.9 Sta.aureus 32 1.8 Sta. aureus 30 L9 NFGNB 33 2.0
Hospital B
2002 2003 2004 2005 2006 2007 2008
Total isolate 1,876 % Total isolate 1816 % Total isolate 1840 % Total isolate 2347 % Total isolate 1535 % Total isolate 1,881 % Total isolate 1,804 %
Sta. aureus 400 21.3 Sta.aureus 405 22.3 Sta.aureus 368  20.0 Sta.aureus 388 16.5 Ps. aeruginosa 237 8892.2 A.baumannii 252 13.4 Ps. aeruginosa 226 12.5
Acinetobacter baumannii 207 11.0 A.baumannii 246 13.5 A baumannii 278 15.1 A baumannii 288 12.3  E-coli 202 7579.0 Ps. aeruginosa 234 12.4 E-coli 202 11.2
E-coli 197 10.5 Ps. aeruginosa 206 11.3 Ps. aeruginosa 185 10.1 Ps. aeruginosa 271 11.5 kP 196 7353.9 Sta.aureus 225 12.0 A baumannii 188 10.4
Ps. aeruginosa 182 9.7 E-coli 164 9.0  E-coli 179 9.7 kP 239 10.2 A.baumannii 178 6678.6 E-coli 219 11.6 kP 176 9.8
Klebsiella pneumoniae 148 7.9 kP 147 8.1 kP 143 7.8 E-coli 21T 9.2 Sta. aureus 170 6378.4 kP 169 9.0 Sta. aureus 171 9.5
Enterococcus
Candida sp. 126 6.7 Enterobacter cloacae 74 4.1 C(andida albicans 100 5.4 Candida albicans 115 4.9  faecalis T4 2776.5 Candida albicans 119 6.3 Candida albicans 130 7.2
Enterococcus Enterobacter Enterococcus Enterococcus
Enterococcus sp. 101 5.4 Candida albicans 59 3.2  Enterococcus sp. 62 3.4 faecalis 7 3.2 cloacae 55 2063.6 faecalis 73 3.9 faecalis % 4.2
Stenotrophomonas Enterobacter Enterobacter Proteus Enterobacter Enterobacter
Enterobacer spp. 70 3.7 maltophilia 45 2.5  cloacae 45 2.4 cloacae 7 3.2 mirabilis 41 1538.3 cloacae 5 3.0 cloacae H 42
Coagulase negative Serratia Serratia
staphylococci 64 3.4 Proteus mirabilis 44 2.4 marcescens 45 2.4 Enterococcus sp. 65 2.8  marcescens 41 1538.3 Proteus mirabilis 55 2.9 Serratia marcescens 38 2.1
Proteus Staphylococcus Stenotrophomonas Stenotrophomonas
Proteus mirabilis 50 2.7 Enterococcus sp. 38 2.1 Proteus mirabilis 40 2.2 mirabilis 60 2.6 epidermidis 36 1350.7 maltophilia 50 2.7 maltophilia 38 21
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fod VL BEFPeskaHARARRERE 20 -AE

Hpital [

i1 003 20 Bl 2008 an 003

Total isolate L9 % Total isclate 431 %  Tofl islate 458 %  Total islate 415 % Total isclate Wy Total isolate 4897 % Total isolate 4931
| Sta.aureus ek 1.3 Sta. aureus T 1i.0 Sta anrars i 143 Stoaumms G0 . ta. mrens ild 14.4 Sta. mrens i3 1.4 Fs. ®mugimsa 371
] k poamonize m (.3 E eoli 6 (1.9 E coli il 120 £ coli il (1.0 E ecli ] 2.0 E cali 5l 1.2 Stoameis 5]
] E coli " 0.5 E poewcniae m (L3 K poeumcniae 1 1.6 s aenginoss 18 (2.0 K preuscniac B [0 K poeomcniac 5 .3 E codi 505
1 B aerugimsa Rk .3 Fs. aerugimsa 13 14 Fs. aeruginos 41 .1 b poevmcnize i 1§ Fs. mrugincsa il 10.3 Fs. wruginesa 05 1.7 K. preuroniae 17
5 A bawannii %0 i3 A bowannii 1 1.7 Enterococcos " .7 A baumanni | 10 T3 A bamannii i .3 A bamamii 1 T4 A bamamii 30
; nterocceis 71 il Enterocccens aq 10 A boupaii 1 7.1 Enterocorcus an L7 Entemencos 1 .1 temcooos 11 il Entemeoccus 1
T Bterdacter clocar B9 L E cloaeae oM ks 5 M e Y £ e ki o 10O m
g mo Y Cabiems g iy M M alvicns B ke 3 YO abions 1
0 Smtio mesems Mg L0 O G % om0 00 Coalbigns -0 ™ W M E e 10
[0 fandids alkicans 9 L Lomamesems 0 t 5. marcescens 1 L 5. maTescEns . 5. marcesoan; 1 5 L marceseens . 5 paceseas 1
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FECZEBRRPCRMARLEE oA R RBALFAME AhE R R FEbig -
e AR/1000 patient-dayBSI/T000 patient-days (TI/1000 patient-days Nosocomial fungemia
i B C A B C i B C A B C

1994 3.8 0.97 1.2 0. 16

1993 3. 81 0.8 0.9 0.107

1996 3.4 0.83 1.0 0. 107

1997 210 4 0.64 0.9 0.7 L2 0.06 0.1
1998 L4 00 .08 0.8 0.6 L1 0.05 0.0
1999 4% 248 3% Les 06T 0% LW 0% LA 032 003 0.0
2000 o069 L8y 4 06 0% Ly 036 L2304 003 0.0)
2001 o0 LT g LI 0W 0% LT 0T LI 0.3 006 0.0
2002 o7 41 46 L L& 0% Leb 080 L2 0 00 007
2003 .2 44T 4% L L4 LIZ L8 08 Ldbo 08 008 0L
2004 1l a8 4 L4 Ly LT L8 0% L4 0E 0l 018
2005 .03 048 38 22 L4 LA 208 L Lo 0 DM 0D
2006 0 TR T R A 1 N O R W /A U R /S 1 N [/ | 4 R R ¥
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E e
ﬁf\‘

ZEBEPOAHANE TS S A E(DDDAN000 EFRAR) -

ZEREPORERIE £ TR 2O0DD/1000ERAE)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
(arbapenenstErtapenen(A %% ) 1984 2457 25.24 30.28 27,38 2534 20.83 2100 30.18
(arbapenenstErtapenen(B& % ) 54 4% 490 5l 936 903 8060 1373 1768 16.86
(arbapenenstErtapenen( (R ) 16,18 1325 16.84
uinolonestQuinolones (A%%) 20,03 2202 2011 26,73 9511 39.32 4979 49.23 4597 4.4l
Guinolonestuinolones (B%%)  9.28 15,90 1o.34 1670 1946 2163 1877 1922 1700 12.86
QuinolonestQuinolones ((%5%) 30.88  24.64 26,96
Glvcopeptide(AR %) .08 20,1 3139 3222 3119 364 2061 288 29,39 33.16
Glvcopeptide(BE % ) 1240 16,36 18,4 18,80 2243 18.68 1723 1b.of 1978 20.32
Glvcopeptide(CR ) 1986 4.0 45.01
Intifungin(A% %) 3% 38.46 4413 419 5628 50.88 4822 4616 46.12 9.0
Intifungin(B5 %) 8.49 10,23 987 83 944 853 816 869 1421 1L
Intifungin(CE %) 481 1596 13.%
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VAR R

Abstract

Purpose: (1)To understand the situation of hospital characteristic and infection
control policies. (2)To understand the hospital using of antibiotics. (3)To
understand the nosocomial antibiotic resistance bacterials rate and isolated
bacterials. (4)To analyze the impact of hospital infect control policies and using
of antibiotics on the resistance.

Method: This research uses the questionnaire which including the hospital
basic data, manpower structure, nosocomial infection control, and the antibiotics
usage etc. The study uses the convenient sampling, and investigates 28 hospitals
through E-mail and posting.

Results: In the infection control manpower aspect, the VRE rate of doctors none
enough (9.6%) was higher than doctors enough (2%). In the protect measures
aspect, some hospitals had addited washing hands equipment, their VRE rate
were lower (2.7%and 23.3%). In the MDRO control plans aspect, the plans
contained isolated measures, their ESBL E. coli rate were lower (13.9% and
34.2%). In the antibiotics aspect, used the infectious department control, but not
let the doctors in outpatient and emergency department, their CRAB rate were
lower (19.2% and 29.8%). In the operation prevent antibiotics, use the second
line antibiotics, their CRAB were also lower (21.4% and 30.4%).

Conclusion: (1)to add the infection control doctors, (2)to enhance the MDRO
monitor plan, (3)to strengthen the antibiotic useage, (4)to make the standard of
the operation prevent second line antibiotics, (5)hand washing promotion, ward
cleaning and protect checking should be advance, (6)the follow up study could

make a bigger scope.

Keywords: infection control, antibiotic resistance, questionnaire investigation
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FEFFHEFDNG S L TERFRA R AR SR FRE 2
EARILM R lEa) 5 1970 - ERAHEH Y SERFRBR LR S 4
AL 2 R RE RER S 1974E 21983 EF » P B R FHIF LV A
(SENIC)RzE = 1418 & Ad et d ) 5 0 S5 57§ 32%kap B 4 7
A EARLE B I AR []]

2007 & 2. 5 B ) B 4 E AR Lk % (Taiwan Nosocomial Infections
Surveillance System > TNIS)%5 L NN ;E)% S R 2R 84.5%:
MRSA -~ 49.0% % CRAB ~ 20.2% % CRPA ~ 13.9% % VRE ; @ % # %5 1%80.6
9% = MRSA ~ 49.895 5= CRAB ~ 14.6% & CRPA ~ 6.7% % VRE[2] ° T4 %
s g Ao F BREDFRHREA > Flt > eI RE ML
F Bp BA4hgd foilg 112 7 e F B Bl A i@ A S A A
T F R AR RRER A D B R B R AR -

BF N RE AR A TR NS kL AL AL
CHEZERAARE R EAIRKELTVRE c AR R EFIAA
BoORFPEAEFIBRT ZFE TR FTR - F R RERER
TR P ERFIRG A R RE A R AEHFFE IR
PIEERRFHRG CEFERPERAB A LIRS WRE AR 2B &
EREBRERDMAFER -FRNIRI FRY PERE I 1TV O R LE
P et 2 E 4 HE R RS2 TR G AL

BAFHFR S 5 F 5 MP (bl E B~ e g~ @y E) Mins
ep B AL S p A % 20 RE g LD A 2 RF RS
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A TR B wzis > & F gk &8 SPSS 15.0 for MS windows
(SPSS Inc., Chicago, IL, USA) » #-1* £33 & W fk 7 7 2 T e iy ~ T %

FREEAT A R S o MRS A s TEE RS
AERREFRARTHE S A4 RS B R HARH TR - fhp s
S om A SRR 2 TR 8 %] 4L Pearson’s Chi square test 2 Fisher’s
exact test # THE W FALEF F A B > blde o Fgl‘m/%] B E TETIR
R ZAEAITRE A &M o @ F 4 Student’s test
Mann-Whitney U test 4 )& T3 F 78 chTHE N Y e 407 F %5 N
BHBFAHRFZ TS A FIATIHRFALAE - [ FHBIERT A

pE 4G iR p ) 0.05 H RS F AR o

(3) %
_ %gy;;ﬁg*?ﬁfi
AEFEFRBFI R EFREE S FFLS w16 TR

Fra 4 Be HFr (£ 2) ) Fradhppk To%: 949 & ki)
Bk A &M SpA (TE601 A ) U SIRAER (T84 ). 2
PRl b~ & Bp A R SR AL F S Y v T 95 1688 & - 1144 &
2128 B v L ®mBFILL T20 A 446 B2 61 A 0 A bR R F R G 387
Boc 133 R R 8k o * E ko A A Sodp k8 IR AR B
MFEY kG R REFREHE B RERNELREET FR (F %

BFEERE P RFR) R GRARE FIRE AR AR X B gp A
o Flehpg % p4REREFF T2 F 2689 & (538 5 383 /& > &K
176.3 & ) o
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bR AL EHEE
BAEHIARREN 6 > 4ok 3 977 > 28X PERET D
B % # 4l W’WWFSH%ﬁﬁ%Eﬂ%ﬂﬁ%iﬁfhwﬁﬁﬁk
ToHY O FHED S E 2149 R FIR b 321902 ¥ % Fraik 3.6%; 714
NFEFEARHFRF > 2BELFHFIRIREG 4289 DFRX R -
degt et 4 g oo ] 2LA%FIRE IIF T A4 2 R LT A4 R R
72149 R 1A K AP R Fr ik S (17.89%6) ¢ Bt 4 A Kep
RFlzd > M1 TR X AEFECEX IR AER L ALRFLTS
Tk soend LS P B (509 % 43.8%) -
= BRI
[
BHERMTHEy@FRp LT G (24) ¢ 55210 (464%) -
3 FRE = (57.19%) FE (464%) - &% (46.4%) - &k 5 (53.6
/)‘ﬁpi}?{.x (500/)%46;,% (46.49% ) ~ #7kJh % (46.49% ) ~ LW

(60.79% ) - (%4/>£%w?iﬁ€(%%0 G
P FEERAFAE T (53.6%) B A 224 (53.6%) &

D% (321% )T w27 (32.19%) %2 BBS (3.6%) % o @ Aw A aup ¥
G 85.7%%%5?3‘5:};;”(&;9?%&’& PouE T g w4 (83.3%) Bi ¥

2o S B F IR L B AR (67.9%) HFHR v AEiF N TR H 2
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pACh i p g AT 2 F A TR RE T Y 6 R
FAEF A L T W R FTA(ST.1%) ~ 4 L FTHA TR 4 (39.3%) ~ T
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2 Af% o 7 A RiFte A W87 £ Fen! 2RMAFRERT R E
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FRFEER G FRFALRPMRE A DRELS 84% 0 0 AR ARG
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T &k s 72 10 M T ( clostridium difficile association disease, CDAD )
PR AT R PEDEARE FRIRROTE > BEFR LR
B g P RREIORE R A R OR A5 B 28] ek TR

.
T
B RBEI R P e RS BB A FhF o ek LRE W

B

132



BRFBERPEFDTE D CERFARALDTEZ P EMREARI R IR
PR F A R AR (W AR R B AIERE) @ i
BATEREALL -
3.ESBL E. coli

A AR *FHEBY ;- - MDRO E Rl Wi 2 d g % F
H PRI IE AL ¥ ESBLE. coli 7 ¥ e - m & § ~aw fFficst
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22 Frp Akl f 1M TS0 L 2 e

}_‘%E‘i}{;}b %55?6'3 ?vii\%fx% i"l?\:%]’;}b
n=28 n=8 n=16 n=4
i o
ER NS S 949(253-2967) 1688(732-2967) 720(465-1243)  387(253-522)
& SR A 601(30-2313) 1144(500-2313) 446(30-950) 133(70-178)
E 2 72(0-245) 128(59-233) 61(0-245) 8(0-11)
F B B 18(0-119) 28(0-63) 16(0-119) 8(2-18)
£ Hp PR A 77(0-294) 72(0-249) 54(0-218) 173(0-294)
A B 84(0-500) 60(25-118) 82(0-500) 142(0-297)
A1k
BB AR B 1427(194-5128)  2916(1726-5128)  1020(450-2001)  349(194-419)
‘hE AR B 262(30-1044) 508(162-1044) 190(80-508) 67(30-100)
B &g A 3.5(1-11) 5.7(3-11) 2.8(2-5) 1.7(1-2)
B4EHIERE 268.9(176.3-383)  261.9(230.3-296.3)  272(176.3-383)  270(222-327)

Tiof F ok

203 FRE A EHIE o h s 44 R B3R

%%rs%ﬂ‘% %%ﬂ'u T?Fié;fr% &4’&%}‘;—;
n=28(%) n=8(%) n=16(%) n=4(%)
BEE
ER 21(75) 8(100) 12(75) 1(25)
pELE 2(7.1) 0 0 2(50)
R 1(3.6) 0 0 1(25)
B3 2(7.1) 0 2(12.5) 0
Hu(&F7 s 2(7.1) 0 2(12.5) 0
7R
ERNE |
R 4(14.3) 0 3(18.8) 1(25)
Bl L 23(82.1) 8(100) 12(75) 3(75)
B4fLE 1(3.6) 0 1(6.3) 0
BRHREHARAT &
B4 EHFF 20(71.4) 5(62.5) 13(72.2) 2(50)
B &g AR 28(100) 8(100) 16(100) 4(100)
BN ERERT 16(57.1) 6(75) 9(56.3) 1(25)
EHEHFRE 12(42.8) 7(87.5) 5(31.2) 0
& "'F” X4 % K
F i 6(21.4) 2(25) 4(25) 0
EILER 6(21.4) 1(12.5) 5(31.3) 0
s'f;s ¥ i 5(17.9) 1(12.5) 3(18.8) 1(25)
Frct B 5(17.9) 1(12.5) 4(25) 0
X5 8(28.6) 5(62.5) 5(31.3) 3(75)
XA 4 7 i}i! _FE]
1ERA 4 11(39.3) 3(37.5) 8(50) 0
Fe™ % £ AR* 7(25) 0 7(43.8) 0
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By R L 0 0 0 0
> RER i L 5(17.9) 2(25) 3(18.8) 0
=R 4 74 1(3.6) 0 1(6.3) 0
L 13 5 4 4

*X*-test, p<0.05

24 FRATR A F H R

TIRE IR q%‘ft‘,u ?vii\z‘%gffm %?F%RF;}L

n=28(%) n=8(%) n=16(%) n=4(%)

Bep & HE R 2
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s E R

o TR 28(100) 8(100) 16(100) 4(100)
Pk R AE B 28(100) 8(100) 16(100) 4(100)

RIFaraes
ENES 13(46.4) 3(37.5) 9(56.3) 1(25)
“tF FoRE 16(57.1) 5(62.5) 9(56.3) 2(50)
F 13(46.4) 3(37.5) 9(56.3) 1(25)
£ 13(46.4) 3(37.5) 9(56.3) 1(25)
- % 15(53.6) 6(75) 9(56.3) 1(25)
e 5 14(50) 6(75) 9(56.3) 1(25)
A % 13(46.4) 5(62.5) 9(56.3) 1(25)
B R 13(46.4) 5(62.5) 9(56.3) 1(25)
4 18 2R 17(60.7) 7(87.5) 9(56.3) 2(50)
Lz 13(46.4) 3(37.5) 9(56.3) 1(25)
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TGy 9(32.1) 2(25) 5(31.3) 2(50)
BBS 1(3.6) 0 1(6.3) 0

*X -test, p<0.05
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FIRFPHEHIFR
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TR TG & AR 5(17.9) 0 4(25) 1(25)
BEGT R
B FE

TR F 16(57.1) 8(100) 8(50) 0
i o il iz 2(7.1) 1(12.5) 0 1(25)
ERd Y rE 17(60.7) 2(25) 12(75) 3(75)
3G ¢ 20(71.4) 5(62.5) 12(75) 3(75)
TEEY 9(32.1) 2(25) 6(37.5) 1(25)

*X?-test, p<0.05

2T A FRY DT TR FREEAPFIRR

2FR FEY REFR FRFRR
n=28(%) n=8(%) n=16(%) n=4(%)

AR HoFIEE

=RF R 22(78.6) 8(100) 10(62.5) 4(100)
mEE % 25(89.3) 8(100) 13(81.5) 4(100)
ot E R LR 17(60.7) 6(75) 8(50) 3(75)
FAERRRFELE AP FE 22(78.6) 8(100) 12(75) 2(50)
FRERE P FIRR
HoHR* 2l E AL BN 17(60.7) 6(75) 7(43.8) 4(100)
mEREER AL LR % AR 17(60.7) 7(87.5) 9(56.3) 1(25)
P DRI s R 7(25) 4(50) 2(12.5) 1(25)
R A SR -2 19(67.9) 6(75) 11(68.8) 2(50)
Pt AR ARETXRREME AL E 16(57.1) 6(75) 8(50) 2(50)

*X -test, p<0.05
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L8 AR eB2 HREHS

2FR FEC e RRFR FEFR

n=28(%) n=8(%) n=16(%) n=4(%)

EEl R Y- N
e N 11(39.3) 4(50) 7(43.8) 0
LIt B B 21(75) 7(87.5) 12(75) 2(50)
Lt FR o 9(32.1) 4(50) 4(25) 1(25)
LApLG AR F 14(50) 3(37.5) 9(56.3) 2(50)
A FEFEREY G 13(46.4) 5(62.5) 7(43.8) 1(25)
LA R S E kA 8(28.6) 5(62.5) 2(12.5) 1(25)
L H R E R s 3(10.7) 3(62.5) 0 0
Pl AT RS R s
AR 17(60.7) 7(87.5) 8(50) 2(50)
i e 16(57.1) 6(75) 8(50) 2(50)
A 10(35.7) 5((62.5) 5(31.2) 0
e % 4% B T TR
Faoimr as FHEE 7(25) 4(50) 3(18.8) 0
EIES
AR k2 AT A i 4 5(17.9) 2(0.25) 2(12.5) 1(25)
FH IR 3 4 6(21.4) 2(0.25) 2(12.5) 2(50)
p FERERT R 6(21.4) 3(37.5) 2(12.5) 1(25)
Bas H TR EAR 0 0 0 0
A2 F AR PFERT R 1(3.6) 1(12.5) 0 0
JREH 238 7
ot F i ¢ B8 g 1(3.6) 0 1(6.3) 0
B ARG N FanAx 3
FH 14(50) 2(25) 11(68.8) 2(50)

*X -test, p<0.05
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%9~ 3 £4RF L Ftk (MDRO) il

2FR OFHY REFR FERFKR
n=28(%) n=8(%) n=16(%) n=4(%)

MDRO ##[3*& P %

i MDRO R 22(78.6) 8(100) 13(81.3) 1(25)
w7 5 R 19(67.9) 5(62.5) 13(81.3) 1(25)
R e A 2(7.1) 2(25) 0 0

MDRO #p B % 5 7" 3 19(67.9) 7(87.5) 11(68.8) 1(25)

TG n ;;E#ﬂ K7 22(78.6) 8(100) 12(75) 2(50)

B E PR 8(28.6) 3(37.5) 4(25) 1(25)

4 “f FiE# A 4(14.3) 0 4(25) 0

¥ g% _ESBL

E. coli 22(78.6) 8(100) 11(68.8) 3(75)

K. pneumoniae 22(78.6) 8(100) 12(75) 3(75)

K. oxytoca 10(35.7) 3(37.5) 5(31.3) 2(50)

P. mirabilis 9(32.1) 2(25) 6(37.5) 1(25)

*X -test, p<0.05
F 10~ Tok A MEBILE 38 £ 1LaR 2

2FR OFHY REFR FERFRKR
n=28(%) n=8(%) n=16(%) n=4(%)

P T
s 2(7.1) 0 1(6.3) 1(25)
22— % 4(14.3) 0 3(18.8) 1(25)
N2 A 20(71.4) 7(87.5) 11(68.8) 2(50)
Nz Fud 2(7.1) 1(12.5) 1(6.3) 0
A
D 2 12(42.9) 5(62.5) 7(43.8) 0
YA HEF 23(82.1) 7(87.5) 13(81.3) 3(75)
drie it dR 4 A\%}Vr‘-g EF
E-mail 8(28.6) 3(37.5) 5(31.3) 0
ER 8(28.6) 2(25) 4(25) 2(50)
a2 2(7.1) 2(25) 0 0
" U H 5E 19(67.9) 6(75) 11(68.8) 2(50)

*X -test, p<0.05
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%011~ LAFE s R AR M

2FR OFE EEFR BPRFR
n=28(%) n=8(%) n=16(%) n=4(%)
EPFFRER
LR e d 1(3.6) 1(12.5) 0 0
ke s 3(10.7) 0 2(12.5) 0
i 9(32.1) 4(50) 5(31.3) 0
fe & 7(25) 3(37.5) 3(18.8) 1(25)
¥ pe b 1(3.6) 0 1(6.3) 0
B 8(28.6) 0 5(31.3) 3(75)
FREZER GRS

Tk B 0% M L (B g 2 B 11(39.3) 6(75) 5(31.3) 0

X R

otk B 0% e £ (B AY) 10(35.7) 5(62.5) 5(31.3) 0
AR Y 6(21.4) 2(25) 4(25) 0
MR R LR A g L 8(28.6) 3(37.8) 4(25) 1(25)
R 14(50) 5(62.5) 6(37.5) 3(75)
T F A 15(53.6) 4(50) 8(50) 3(75)
UER el ¥ 15(53.6) 6(75) 8(50) 1(25)
A L 13(46.4) 6(75) 7(43.8) 0
2 A 16(57.1) 4(50) 10(62.5) 2(50)
B 13(46.4) 4(50) 7(43.8) 2(50)
ROM &0 % e 18(64.3) 6(75) 9(56.3) 3(75)
P Y 19(67.9) 6(75) 10(62.5) 3(75)
ok S 14(50) 4(50) 8(50) 2(50)

*X?-test, p<0.05

202 B p S FRER R F(%)

:‘,g%‘,%‘jg?

* YT

¥ BRER

FE A S
oA e
oh FL 4 ;E[I% 5
ST 4R %

61.8(36.9,81.7)

54.9(25.2,82.5)

62.1(47.2,86.5)
36.5(10.1,66)

69.5(49.6,87)  75.7(58.4,91.6)

62.5(30,89.5)  67.8(40,85.4)
59(30,83.2) 76.8(40,91)
38.8(0,63) 20.8(6.8,43.3)

213~ RS FRARAPM 2P B % 3 (%0)

e R p AR 2

LRy

e E A ML
O 4

HREARM 2
& N

FEP RS 3.6(0.1,20.6)

mof e 5 6.2(0,28.7)
AL % 5.1(0.15,27.5)
S2fL A 5 0.7(0,2.4)

1.7(0,9) 5.7(0.2,25.4)
3.2(0,14.3) 5.1(0.2,22.9)
2.5(0.2,6.9) 4(0.2,17.2)

1(0,6.1) 0.6(0,2.3)

146



% 14 - Bk 7 AP B

2FR OFHY S REFR FERFKR
n=28(%) n=8(%) n=16(%) n=4(%)

IEETERAEZERF

e L chpk 24(85.7) 7(87.5) 13(81.3) 4(100)
I REE L i B 24(85.7) 7(87.5) 13(81.3) 4(100)
5 ok £ B hig ¥ 18(64.3) 6(75) 11(68.8) 1(25)
TESIEEE Y 20(71.4) 7(87.5) 10(62.5) 3(75)
By A Bk L s 19(67.9) 6(75) 9(56.3) 4(100)
oh ] £ 15(53.6) 4(50) 8(50) 3(75)
RGEF R 4 f kL

Bk LK B ;ﬁo % 21(75) 6(75) 11(68.8) 4(100)
T 4 ok ok £ | 4(14.3) 0 4(25) 0
Bppk S 5T 23(82.1) 7(87.5) 13(81.3) 3(75)
PR R A ST 18(64.3) 7(87.5) 10(62.5) 1(25)
5E Pk L 5 37 18(64.3) 7(87.5) 9(56.3) 2(50)
WRurt R E A R 2(7.1) 2(25) 0 0
T4 é«a\ﬁz,,%iwﬁ,’e»

s 8(28.6) 2(25) 5(31.3) 1(25)
M s, B 2(7.1) 1(12.5) 0 1(25)
AT b 0 0 0 0
2~3 % 0 0 0 0

1 3% 12 p 8(28.6) 2(25) 5(31.3) 1(25)
1k b~ B2 2 4(14.3) 1(12.5) 2(12.5) 1(25)
1o 0 0 0 0
K 6(21.4) 2(25) 4(25) 0

*X*-test, p<0.05
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Z 15~ B ABEEH M
2IFR OFEY e REFROHRFER
n=28(%) n=8(%) n=16(%) n=4(%)

IR EAR R REH R

EVEFRAR 21(75) 7(87.5) 10(62.5) 4(100)

FEFRARY 15(53.6) 6(75) 5(31.3) 4(100)

- p % FR R 19(67.9) 7(87.5) 8(50) 4(100)

it s FR AR 19(67.9) 6(75) 9(56.3) 4(100)

Frf«-é{ﬁ-}ﬁi S FR AR 23(82.1) 7(87.5) 12(75) 4(100)

LHEF R AR 12(42.9) 5(62.5) 4(25) 3(75)

s F 4R 17(60.7) 5(62.5) 8(50) 4(100)

FrcA R 13(46.4) 5(62.5) 6(37.5) 2(50)

the &R * 16(57.1) 7(87.5) 6(37.5) 3(75)

B4R 7(25) 4(50) 2(12.5) 1(25)

FFEARH 9(32.1) 5(62.5) 2(12.5) 2(50)
fdfp = B EA % k4

R 22(78.6) 7(87.5) 11(68.8) 4(100)

A R 11(39.3) 4(50) 5(31.3) 2(50)

B ERHTE L 6(21.4) 4(50) 2(12.5) 0
fﬁ‘gﬁ-w vﬁ*“ ¥ fﬁ}'} 9‘

T ¢ 20(71.4) 6(75) 11(68.8) 3(75)

B R 18(64.3) 6(75) 9(56.3) 3(75)

E 17(60.7) 6(75) 9(56.3) 2(50)

& 20(71.4) 6(75) 11(68.8) 3(75)

*X -test, p<0.05
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% 16~ WAL a5 A ¥ AR M

2HFR FEC e RRFR HEFR

n=28(%) n=8(%) n=16(%) n=4(%)

afpF
BAFEEL T M 15(53.6) 6(75) 7(43.8) 2(50)
I by 5 17(60.7) 6(75) 8(50) 3(75)
G EHS 14(50) 6(75) 6(37.5) 2(50)
Bk 12(42.9) 6(75) 4(25) 2(50)
S T 18(64.3) 6(75) 9(56.3) 3(75)
PG S ANE WSS | 14(50) 5(62.5) 7(43.8) 2(50)
F o A &g 15(53.6) 5(62.5) 8(50) 2(50)
E: R el
Teh p = 9(32.1) 4(50) 4(25) 1(25)
o *g HEFR B 20(71.5) 6(75) 11(68.8) 3(75)
P APAR
dmE 7(25) 4(50) 2(12.5) 1(25)
B%EHEL 19(67.9) 5(62.5) 11(68.8) 3(75)
BEfas &R 4(14.3) 2(25) 2(12.5) 0
2 H =R R 4(14.3) 1(12.5) 3(18.8) 0
HPHES
7 2 14(50) 3(37.5) 8(50) 3(75)
B 4(14.3) 2(25) 2(12.5) 0
£ 0 0 0 0
5% 0 0 0 0
& L 0 0 0 0
5 & 0 0 0 0
A 10 3 6 1
*X -test, p<0.05
2173 F & RIEM L F T4 (n=28) Hix:9%
Hik/E R 2006 2007 2008 p-value
MRSA 64.40(6-84.8)  66.32(4.8-88.5)  64.57(4.9-87.7)  0.923
VRE 5.77(0-33.3) 9.16(0-66.7) 10.99(0-50) 0.432
ESBL E coli. 16.48(1.1-42.9)  16.24(0.8-40) 14.98(2.3-28) 0.889
ESBL K. pneumoniae  21.61(0.2-43.1)  21.73(2.4-41.6)  22.09(1.1-38.3)  0.990
Carbapenem-resistant 24.65(0-63) 31.76(5.8-70) 37.70(0-65) 0.075
A. baumannii
Carbapenem-resistant 1 ¢ 79y 12.77(0-39.3) 9.68(0-20.1) 0.353

P. aeruginosa

Kruskal-Wallis Test
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218 A b K m Pl LB S TaE

Hi:9%

A i‘%"%ﬁl‘% :735§6,;; ?vié‘*%gl‘% %T?v%gl‘%
n=28 n=8 n=16 n=4 p
MRSA 65.2(5-84)  66.9(50-75) 62.2(5-84) 73.2(66-81)  0.559
VRE 8.6(0-50) 8.9(2-24) 9.5(0-50) 3.3(0-11)  0.542
ESBL E. coli 15.9(1-35) 16.1(8-27) 13.8(1-33) 25.1(15-35) 0.388
ESBL K. 21.9(1-40)  24.9(13-34) 18.9(1-40) 26.7(24-29) 0.340
pneumoniae
CRAB 32(6-66) 21.5(6-39) 35.7(24-66)  43.9(22-61) 0.088
Carbapenem-resistant  12.4(0-37) 12.1(2-20) 11.9(0-37) 16.0(7-25)  0.779
Paeruginosa
Kruskal-Wallis Test
# 19~ 7 g % B 4145 % 2. MRSA +* ¥ (n=24)
A ¥
] % ¢ ik %® ik p
(3] E-B s B) (] E- =~ E)
MDRO #4113+ %
MDRO ##43+F ap § ¢ 353 ",4rt 7 46.3(5-69) 69.7(50-84) 0.049
i)
3 éE#F—} 7
KA HFRE L X H fﬂg’g%:};ﬁ: A R 65.6(5-84) 73.9(69-81) 0.022
e+
gk ke kR S 66.3(5-81) 81.3(78-84) 0.034
Mann-Whitney test
# 20~ 7 g % ¢ 414 % 2 VRE " 5 (n=23)
A s
B %¥ i~ ¥k %¥ i~ #k p
(B E-B s B) (B E-Bt ()
EXEEE
FE2E 9.6(3-24) 2.0(0-50) 0.021
Y EEET
TR Rk TR 2.5(0-50) 10.9(1-24) 0.014
Vﬁ%ﬁ
HAvk X enfe g LIRGEF R A RS 2.7(0-11) 23.3(2-50) 0.039

Mann-Whitney test
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%21~ % F & % % #145 % 2. ESBLE. coli ** % (n=20)

A 3
B8 %" ik %" #k p
(B E-B~ ) () E-Bx E)

MDRO ##13- %
MDRO #4134 ¢ 42 F S IR 8gh ;;%#Fﬁ 7 13.9(1-27) 34.2(33-35) 0.023
FR&Z A YD MDRO - Pld g4 ¢ 4] H 14.7(1-35) 22.3(11-33) 0.044
e

Mann-Whitney test
%22 7 B %% 145 % 2 CRAB * & (n=22)
2 S
B %¥ *#c %¥ *#c P
(B E-B = E) (B E-F (E)

EEl A
U %L;fig Flom 2 B3P EL %5 EF 3 % 19.2(6-39) 29.8(22-66) 0.045
R ILEECTERy Haxli AN

MDRO ##13 %
F R % E A~ 80 MDRO » P|d figcd $F % 21.5(8-24) 30.4(6-66) 0.041
T R PR IR A

LR AL R
T2 e SVEIIE I i AR A 2 21.4(6-39) 30.4(11-66) 0.012
PR &

R
T SHRAFTELEH T B SEREAL A 23.8(6-45) 48.4(30-66) 0.006
L EGEF R A RS
CHENE T 2R SRR R 25.6(6-48) 44.8(41-66) 0.005
PN R IR B A FEER hT R 28.0(6-42) 46.6(24-66) 0.015
APIR e F P EHRS 25.6(6-42) 43.1(24-66)  0.016
EPiNF e KD S 25.6(6-42) 43.1(24-66) 0.016
RN S U T 27.3(6-48) 44.8(29-66) 0.021
BRI R 6P g 25.6(6-48) 41.5(11-66) 0.041

Mann-Whitney test
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2023 i S A 4 B %

57 MRSA ESBL E. coli ESBL K. pneumoniae

B 95%C.1 P B 95%C.1L P B 95%C.1 P
R A RIE P -0.060  (-0.095,-0.024)  0.002 - - - -0.026  (-0.046,-0.005) 0.017
LA F Rt e F - - - -0.039  (-0.060,-0.018)  0.001  -0.030 (-0.052,-0.008) 0.012
MDRO % ] -0.029  (-0.054,-0.004)  0.024 - - - - - -
4 »5 MDRO [ 3¢ - - - -0.040  (-0.073,-0.007)  0.020 - - -
7Rt %

R R RF AL CRATRED C FTATAOS S IR RF TR 2 2 F 42 f F 2@ 2EP 5 - MDRO £ - % MDRO
Rt S i o~ SR A B FF L A ek

Bl )oe

CEGEe S S IR E PR RBLGER ~ k dik s (600 A& 12 /601-1000 /1001
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FPEAE ISR ET R
&
OLEE 3

PR JI* T iR ARFHATHE  E2 2 p B it TRl p T E
§%ww@%ﬂ#1ﬁ1%io

) #%fﬁ“m;aaﬁ,?%ﬂﬁﬁi?ﬂ’@iﬁﬁﬁﬁa
ERlGE AR R S E R AT RN E 2B 2
BRGFREELERIT G A4 E BRHBFIZ 2T o

A &FR M Mean+2SD 5 B E(2S rule) & B 2 IR Atk # IR 2.7% (4/150)
1S RIBEAZE R B o 4 B w TR > 02 2Srule 3R 0§ 2.3% (76/3300)
T PIBAZE R B F RS B 4421 100% 2 3 F = B0 A28 50%
% 1% % (Relative Increase, RI) » 0.5% (17/3300) =1 ip|Bkix & ¥ 4421

g3 RF ¢ 0 2Srule 2 RI 27 BIHF 66.7% (4/6)2- HRF X & o

B2 ERFE AV REY AR A P TRREATFEFEY L Pk
TRFAFERF LR E TP 2 FRF F 2 k%E > Mean +2SD (2S rule)
2o B0 M AcAZiE 100%: @ = B Y A2 50% 5 2% (Relative
Increase, RI) » “’K’ﬁ F A et % > IEJ,% B7 23R EFPES Hipo B
XN R

CREE/ kAT e gy

RETTI Jlg’rﬁf?ﬁ?ﬁﬁﬁ.%ﬁ:oggigg;}é
Pé‘ﬁ’»»« B - -H}Eé{.’ » F\ (il Fl\kﬁ‘ ﬁ_‘ B AL 4 &
AR WORERE

Magie P R A FRE - THRER

¥
9
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VAR R
Purpose : This study aims to develop a computer-based tracking system using

microbiologic data as an aid in detecting potential outbreaks of
healthcare-associated infections on a hospital setting.

Materials and Methods : All bacterial culture results are obtainable from the

laboratory information system. A computerized program was developed to
systemically monitor the weekly cultured isolates of selected major nosocomial
pathogens. Selected documented previous major outbreaks in clinical settings
were evaluated with the parameters from the preliminary model of this
microbiological surveillance system. After such verification process, the system
was run concurrently and compared with regular nosocomial infection
surveillance conducted by infection control nurses in regular basis. The
performance selected computerized parameters of the surveillance system was
analyzed

Major Findings : Using the 2S rule as detection threshold, 4 alarms (2.7%) was

identified hospital-wide. With 2S rule as alarming threshold and location as
detection target, 76 (2.3%) alarms were identified. And the corresponding figure
for the RI rule was 17 (0.5%). Both rules successfully detected four of six
outbreaks.

Conclusion and Suggestion : A computer-based tracking system was

successfully developed using microbiologic data as an aid in detecting potential
outbreaks of healthcare-associated infections on a hospital setting. Both the 2S
rule and RI rule successfully alarmed 80% of outbreaks with the false-positive
rate of 2.3% and 0.3% respectively. In some cases, the system seemed to alarm
earlier than the ICP. Though longer testing would be required to improve and
address the sensitivity of the computerized surveillance system, it seemed to be

adequate to assist ICP to detect potential outbreak.
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Key words: nosocomial infection, outbreak, computer-assisted surveillance
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A=
D3 e EFTRBEZFFHRRFT P PE

EFEHELF RS2 R X 2L 8P % o FREAA T 75 £
R P FARPEFEEREL AR AT R A N[13] { £ R
PR R RS TAd AR R R B P ESFRCRAINFAR
o m FEIRA B 0 23 FR AR 02003 & SARS 2IA Y
FAFHEARPRL L D BieP Ry FRERL LB
PO RAFHIEL AR R AT R A AZiE 20 £[4] 0 A Juk 2
BIEAFIFF > e HRFREY (WLTRFLE HEELE =
B) MERIEL 2 EEFRZ A ST o b TR RIEA SR
AR IR B RV R A E e FE L HFR TV A ERY
BTN AT AR L EF T2 (& 8ERF )28 4[6]°2003 # SARS
PHAN ERIFESH 0 FRIRATN SARS ZERE A 0 2 TREL @
FARBEA T ECFRAR O DEAARREEH S RET B Tt el
FI* A TR TR LREEFRT AR EFERLEEY A o

Tl

2
B0 DA IR R 2 58 2 ATy FIF F R T AAF (Information
technology ) =3 & = § % § € 2| £ 4[7-10] -

RIS S JENE L Rl Tt b B o e
ﬁbﬁﬁﬁﬁﬁiﬁgﬁﬁ%’U%%%%ﬁ“%i$%’4*Eﬂfﬂ
FLEz 2F c R A WO RE TSI wATRE o T A E R
K j\]r;‘,,i,’,#g(i;ﬁ?ﬂ‘\’i)i eI FEAER A R RI A FERF2Z N E
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@t > 2
AT E AN A e 4z F IRk k i(Hospital Information System,
HIS)# % % % 3 3t % si(Laboratory Informatory System, LIS)° & * Microsoft®
Office Access 2003 it #82& = B 55 3¢ 74 2 (Relational Database, RDB) > %"ﬁ“ d
B 2z 38 7L R i % (Open Database Connectivity, ODBC) 5k 47 3¢ 1 = &2 & [
F e FTAL RSB IR T TN 23R ¥ - PHE TR e
[PATNUMBER]( 7% & % # ) - [NAME]( % £ ) ~ [SEX](# %)

/4

[BENNUMBER](¥ i» 2 5 5L E B 5.45) ~ [BIRTHDATE](! 2 & * p )~
[LOCCODE]( i# # ¥ =) -~ [ACCESSNUMBER]( # %8 *& — % 2% ) -~

/

[REQDATE]( ¥ 3 p # ) - [COLLECTIONDATE]( % # # < p # )
[RESUPDDATE](3F % p # ) ~ [LASTUPDTESTDATE](# % £ #7 P #) -
[TESTCODE](# %% #&) ~ [TEXTCODE](#% % 4 % ) % {§ == o T2 1 [
& <P #9]2006/01/01 % A=Bk #P~2 i 7 5HF £ & W fF) 0 ¢ 45 Acinetobacter
baumannii, Burholderia cepacia, Chryseobacterium species, Enterococcus
species, Enterobacter cloacae, Escherichia coli, Klebsiella pneumoniae, Proteus
mirabilis, Pseudomonas aeruginosa, Staphylococcus (methicillin-susceptible
Staphylococcus aureus, methicillin-resistant Staphylococcus aureus, and

coagulase-negative Staphylococcus) o ¥ 5 4vi# 425V ik B 2 AL L PR ik
FERERRET RO BEPFTE TR AL S SRT
AL [t L ATP ] 5 7 Bk pE A AT ~ MDB T £ o

LRER R FREE OV FRRE R AT R e e E D ST R 3
ﬁ?ﬁiﬁ?ﬁ%’%:iﬁﬁiﬁﬁiioﬁﬁiﬁ?ﬂ%aﬁgwui
ML ST A 2R A P TR TERFLYE RET AT

i 2 A A#h -~ #73) (05 (endemic) # 2 (colonization) /& % (infection)

~=
[e=2

 FT xR B EE o PwmE AT R ERE > MAERET k2
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T o - P RIRT R iS 0 LREEFWPELER  UPERT R ZFHRY o

TREE R AR R IR L BRI 7 AR s i

)&%
BT R ET 2T S
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Number of Enterobacter Cloacae Isolates by Month in Ward 04E

—— [solates
—=— 428D
-2SD
— MEAN
—— MEDIAN

-5 — Isa) ) o~ o — — o v o~ =N — — e} v o~ =N
4 4 < 4 < = < < < < < = < < < < <
B ) I} ) o =) = = = = = = 3 3 3 3 3
S S S S S S S IS S S S S 3 3 3 3 S

Bl= ~ 04E s % ' Enterobacter cloacae 4 g fic o ™ A2 T 39fc4e 2 BB L L A 24k
® 5 ¥R 2007 £ 07~08 * O4E-‘)’i3 2 HRE o

164



Number of Enterobacter Cloacae Isolates by Month in Ward 04E
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Number of Pseudomonas aeruginosa Isolates by Month
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Number of Vancomycin-resistant enterococcus Isolates by Month
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Fo- v 2R 2009 E 1A SR RRECE I 4

Isolate 09/01 | 09/02 | 09/03 | 09/04 | 09/05 | 09/06 | 09/07 | 09/08 | 09/09 | 09/10 | Limit
E. coli 393 412 | 391 | 439 | 451 | 493 | 512 | 491 | 463 | 441 | 5935
K. pneumoniae 183 172 | 190 | 200 | 200 | 198 | 269 | 238 | 228 | 229 | 303.5
E. cloacae 51 52 80 65 80 67 84 81 58 49 106
P. mirabilis 85 80 100 86 53 80 94 101 93 88 112.3
E. coli (ESBL) 43 28 31 30 51 52 30 26 40 54 55.3
K. Pneumoniae (ESBL) 23 26 23 33 20 24 27 21 33 19 38.2
P. mirabilis (ESBL) 8 5 3 7 10 4 5 7 9 10 16.5
P. aeruginosa 272 244 | 239 | 236 | 232 | 273 | 300 | 240 | 254 | 306 | 399.9
B. cepacia 29 24 29 30 29 21 27 11 9 8 55.5
A. baumannii 133 115 94 111 | 121 122 | 132 | 120 | 116 | 127 | 193.8
A.baumannii (XDR) 58 51 48 40 40 62 60 63 40 37 67.6
P. aeruginosa (XDR) 8 3 1 2 1 2 3 1 2 1 19.8
S. aureus (MSSA) 99 115 90 113 | 117 83 91 105 | 121 | 120 | 154.6
S. aureus (MRSA) 120 104 | 121 98 97 108 | 133 | 108 | 107 85 239.2
Enterococcus sp (VRE) 13 36 19 25 20 18 27 23 14 6 21.8
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+ -
=~ —

~ 2F2009 # B w0 oA Ak cE £ 12S rule - A

Location Isolate 09/01 | 09/02 | 09/03 | 09/04 | 09/05 | 09/06 | 09/07 | 09/08 | 09/09 | 09/10 | Limit

OPD E. coli (ESBL) 9 5 1 7 10 9 4 8 8 4 6.7
04D K. pneumoniae 4 4 4 1 5 0 5 6 2 3 4.9
08A Enterococcus sp (VRE) 6 10 1 6 2 0 7 7 4 4 6.5
ER Enterococcus sp (VRE) 1 4 0 3 0 2 1 5 0 2 2.8
03D A .baumannii (XDR) 19 5 8 0 1 13 2 2 1 1 9.7
05C A.baumannii (XDR) 4 15 7 7 8 12 20 20 11 18 19.9
05D B. cepacia 11 5 4 4 2 5 10 1 1 1 9.9
08B Enterococcus sp (VRE) 0 3 4 0 0 1 2 0 0 0 2.5
08D K. pneumoniae 9 2 2 16 4 6 11 3 4 5 10.3
09A P. mirabilis 6 5 9 4 4 0 5 8 11 1 8.7
09B E. cloacae 4 3 2 0 2 1 2 5 5 1 4.8
OPD K. Pneumoniae (ESBL) 0 1 1 0 0 4 0 0 4 2 2.6
OPD Enterococcus sp (VRE) | 1 1 2 0 3 1 1 1 0 1.8
03D E. cloacae 3 3 10 4 5 2 2 7 0 2 9.7
03D K. Pneumoniae (ESBL) 2 1 0 6 2 4 4 0 2 0 5.8
04B K. pneumoniae 0 0 0 0 0 0 0 4 2 0 2.6
04B E. cloacae 2 0 0 0 0 0 0 0 0 0 1
04D E. coli 8 8 8 6 20 11 14 10 8 11 14
04D E. coli (ESBL) 0 0 1 0 2 1 1 0 0 0 1
04D A. baumannii 3 0 0 0 0 0 0 1 0 1 2.2
05C Enterococcus sp (VRE) 2 12 3 2 1 4 3 3 2 0 8.1
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05D E. coli (ESBL) 0 0 1 0 2 1 0 0 0 5 33
05D A.baumannii (XDR) 4 4 2 6 7 8 10 8 1 0 8.7
06A P. mirabilis (ESBL) 0 0 0 0 2 0 0 0 0 1 1
07A P. mirabilis (ESBL) 3 0 0 0 0 1 3 2 4 1 3.6
07A A.baumannii (XDR) 11 9 10 10 9 11 13 12 6 3 12.6
08A E. coli (ESBL) 3 2 0 1 0 1 0 1 4 6 5.4
08A K. Pneumoniae (ESBL) 2 7 0 4 4 2 1 2 4 2 6.3
08A S. aureus (MSSA) 2 3 3 0 5 2 1 4 2 9 6.7
08B A.baumannii (XDR) 3 1 3 2 1 6 2 4 3 4 4.7
08B S. aureus (MSSA) 0 9 6 6 6 1 3 4 6 6 8.9
08D P. mirabilis 7 1 2 1 1 5 2 3 0 2 5.4
08D A.baumannii (XDR) 1 0 2 4 1 2 0 0 0 0 2.6
08D Enterococcus sp (VRE) 0 0 0 0 | 0 2 0 0 0 1
09A A. baumannii 5 2 4 2 6 1 2 9 3 3 7
09A S. aureus (MSSA) 12 11 8 5 8 13 8 10 1 6 12.6
09B E. coli 15 8 6 16 4 6 11 9 7 13 15.6
09B P. aeruginosa 14 15 8 9 1 11 20 7 9 7 18.7
09B B. cepacia 0 0 2 0 0 0 | 0 0 0 |
09B A.baumannii (XDR) 0 2 3 1 2 1 1 0 1 0 2.6
09B S. aureus (MSSA) 1 5 3 9 0 1 1 2 6 6 7.8
09D P. mirabilis 1 1 1 2 1 3 0 1 1 0 2.9
09D K. Pneumoniae (ESBL) 0 0 0 2 1 0 0 0 0 0 1
09D B. cepacia 2 0 0 0 0 0 0 0 0 0 1
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09D S. aureus (MRSA) 2 8 6 0 0 0 0 2 0 | 7.1
11D K. pneumoniae 10 12 6 10 11 13 3 8 16 8 15.4
11D E. coli (ESBL) 2 0 0 2 7 1 0 1 0 3 3
12D E. coli 1 4 2 3 5 2 3 2 7 0 6.8
12D P. mirabilis 0 0 | 0 1 3 1 0 0 0 2.6
12D K. Pneumoniae (ESBL) 0 0 0 0 0 0 0 0 2 0 1
ER P. mirabilis 28 26 31 31 23 35 25 36 36 39 37.4
ER E. coli (ESBL) 10 10 12 13 16 24 14 10 16 18 20.4
OPD E. coli 89 84 85| 115 95| 104/ 138} 121, 120] 115 133.7
OPD K. pneumoniae 16 13 16 28 23 30 47 27 37 30 40
OPD E. cloacae 3 2 8 8 9 14 6 6 7 8 12.9
OPD S. aureus (MSSA) 27 32 28 40 47 18 21 30 39 31 46.7
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2= v 2P 2009 # H =% ) A g tkEcE £ Rlrule*- 4

Location |Isolate 09/01 | 09/02 | 09/03 | 09/04 | 09/05 | 09/06 | 09/07 | 09/08 | 09/09 | 09/10 |MEAN
A.baumannii -100.0

03D (XDR) 486.8% | 54.4% | 147.1%| % -69.1% | 301.5% |-38.2%|-38.2% | -69.1% | -69.1% | 3.2

04D E. coli 12.0% | 12.0% | 12.0% | -16.0% [180.0% | 54.0% |96.0% | 40.0% | 12.0% | 54.0% | 7.1

121.3

04D K. pneumoniae| 77.0% | 77.0% | 77.0% |-55.7% |121.3%{-100.0%| % |165.6%|-11.5% | 32.8% | 2.3
A.baumannii 130.2 -100.0

05D (XDR) -7.9% | -7.9% |-54.0% | 38.1% | 61.2% | 84.2% % 84.2% | -77.0% % 43
A.baumannii

07A (XDR) 54.0% | 26.0% | 40.0% | 40.0% | 26.0% | 54.0% |82.0% | 68.0% |-16.0% | -58.0% | 7.1
Enterococcus 176.3

08A sp (VRE) 136.8% |294.7%| -60.5% | 136.8% | -21.1% [-100.0%| % [176.3%| 57.9% | 57.9% | 2.5
S. aureus

08B (MSSA) -100.0%1]126.6% | 51.1% | 51.1% | 51.1% | -74.8% |-24.5%| 0.7% | 51.1% | 51.1% | 4.0
Enterococcus -100.0 | -100.0 -100.0 | -100.0 | -100.0

08B sp (VRE) -100.0%1150.0% |233.3%| % % -16.7% | 66.7% % % % 1.2
Enterococcus -100.0 | -100.0 | -100.0 200.0 -100.0 | -100.0

09A sp (VRE) -100.0%| % % % 100.0%1 300.0% | % [100.0%| % % 1.0

*Rlrule: 7 T3a2 fLlba» v = B0 AZE 100%H 4o i = B 7 A28 50% » 2| THRE -
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VAR R

Since 1940, bacterial infection has been successfully treated by
introduction of antibiotics, but resistant species have evolved through the
selection pressure of antibiotics too. Most of bacteria have developed the
character of drug resistance and become the major pathogens of
health-associated infections (HAIs) all over the world. Resistant strains are
commonly found in intensive care unit (ICU) of medical centers in Taiwan.
Patients in ICU are more susceptible to multiresistant bacterial infections due to
various invasive manipulations, and the increased usage of antibiotics has sped
up the process of bacterial resistance. Many antibiotics are used in ICU for
various severe infections. In this study, the primary objective is to evaluate the
improvement of HAI by controlling with active microbiologic surveillance in
ICU. As the preliminary data showed, although there is a increased migration
rate of VRE, which might due to external factors, but via the active monitoring
of VRE and the infection control policy, there is less than 1 HAI case of VRE
per month in average.

For the result of MRSA active surveillance in early stage, the colonization
rate 1s 23.5% upon ICU admission (47 out of 200 patients). But there is no
significant difference between the proportions of patients with MRSA
colonization when comparing the study result with last year by Chi-square
statistic method. The possible reasons that the implementation didn’t decrease
the MRSA colonization rate might be resulted by short study period, high cost of
surveillance culture then result in low sample size, and didn’t follow up the
executing result of contact isolation for positive case. But from the other view,
only one HAI case of MRSA found in May during Jan to Sep in 2009. Even
though the collection of 200 sample sizes was completed in Mar 2009, but as the
result of implementing the contact isolation policy by healthcare personnel, the

HALI case of MRSA in ICU is near to zero in average.
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R S ERBES IR A 2 0 BT erg i AFd F F & ICU poAk
MY - ARERFEROBREL L5d FHTAFERRL

et @if > A8 8 Gd LRFARFT A Gd NP ANFHELE
FAREEAARY Ip Ll P S g o B REEEKRT 4 ICU 4374
I-BpsE IR SEd oBR FORROEBRF R BET A

s m%&)}%]&;&w o

itdp 1998 #FRFIFLFA LI " o e R A REE 2 TR
(Taiwan Surveillance of Antimicrobial Resistance; TSAR)2. # 5 3F & &7 > &
Arep Methicillin %2 & § ¢ § § 7% A& % (hospital-acquired methicillin
resistant Staphylococcus aureus; HA-MRSA) s {7 5 j€_1993 # 91 16.3%3 4
311998 # 182.0% » H ¢ 1 %? Pl g G PRE[3] o RIp R TR S R
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B AR [2] 0 ICU P afep g A3 2 552 20% 0 H ¥ 60%-70%3 55 7
BeRBEFML - WL RO RN RERES I F A
(methicillin-resistant Staphylococcus aureus;MRSA) % 7 #- 1% f(Acinetobacter
spp.) B H_3 & e IR R 45{}?5“5-]’ o H¢ MRSA » £ P %fap gLsd Leh
B ) 8 1 52.3%ICU P I p B % 500k F]eOBch o B E R F Gt
Pl WM VRE B B A FFF R R el S R 0 3R
SAidERyACEER S FETRESD 39%B A I F- BARATE R~ @
beikgp %o b ATRY £ T VRE IR fRRrR 40 B]F £ 7 55 65%VRE
A Ko A G RN R 42%5H 4 K [7]

SR BT B %A B npu B M R 2 (IR A e T

(-) 7 k% £% ¢ § § 3k 7 (methicillin-resistant Staphylococcus aureus;

MRSA)

MRSA *+ 1980 # 7 =t & 5 # 3 > $17 1990 # * » Py R e erst
F o AR R R A AR DFRAS F B E 84%DFERE MRSA, @
KRB B A s ke 5 45% 5 MRSA [3]- & %Pﬁrﬁ
7% (pulsed-field gel electrophoresis; PFGE) {4 41# > # 5 & £ 73%:0
MRSA Rtk - B2 & PR FIF] (type A) > & 5 FEF 7 76 RS
AFR (4 L) ¥R - AT DERD *+§"<%5F%LF§'#BE@££°1998

TSR S R b 5 2 B2 B ) TR MRSA ot p

B REHTG - A v MRSA B 46 0 Dbk - A7 0F
% (type la)3 i R B hpt o e BT FHEREBFLMERKRITE
S - TR 4] -
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(=) +H + &% % 5 #(Vancomycin-resistant enterococci; VRE)

B 1988 & § + # % #1% 2% 3% F)(vancomycin-resistant enterococci; VRE)
AF G 0 VRE © & 5 5 E & e B FfE2 - > Vancomycin *t 1983 &
AR S B A i B B e F 0 @ 35 MRSA, #= ampicillin
I AN H T REERE A A E A e HE 4 % - VRE #1995
ERX SR BFIR . 3T T EDER R VRE g e P F] 8% o
A ICUSR L L B3 10% [5]° b oo i § ch#Ed 1 ;;J'% VRE # #
B B ap s U I VRE B 4 2 g 4 dwi— 2 30 o % F it 11997
I 2000 # 73 3470 2 2001 #1525 347 VRE g4y > #IRE 75 47 VRE
B 42455 B > VRE B (7 F (e -+ 1 0.03-0.09 =) > @ 2001 # §4 2
17 VRE R 47 » VRE FE 75 B H (I Fe® + 4 0.2 =0)[6] -

(=) 425 #% * Lk F (penicillin-non-susceptible Streptococcus
pneumoniae; PRSP)

CAR HRENFRAT KR URAORER S 1991 £ 2 BT Y
SR B AR 2 2000 £ SRR ITT - AR E N L FRIF K
% EtRe B 56.4% 0 0 B EFMFKR (MIC > 2pg/mL)7™ k1 13% > H
#oxrlg Al 19F 2 23F S &5 o x ARG S EdEE (8] ipk g
M FR® F 16 $% 23F clone £ & ¥17 {70 23F Al4p ke [9] Bor o 4D
AT ARE L FA G - 0 AR A B~ 600 2005 & p oA AT AR 2
1 38%:np & 19F 4] FHke &4 19F 2] Fiken A T4l 4e ke o 385 23F
2 F13] erm(B) 7 Ap fe [10] 0 i A7 7 R EP 0 AR I B M AR
ARE R AT BE e
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(z) A2 B #le 35 BRppiez % p F [extended spectrum P-lactamase
(ESBL) producing Enterobacteriaceae]

Wi RNEeyd 8 i Fgrmr TP P F Ry = MRS R
(third-generation cephalosporins)=F % 7 & 5= 5 /oy 4 paik 7 «hE & R 7]
2. - 0 32002 # dF L P g PR 4 ) (ribotyping)t SR e 2. d B
= % 4% 7 (E. coli)¥ & 7 FE-m%gl‘;},[ﬁa AR ogpdk o B {37 kP

WA A2 A R AP S E R R [11] - 2 gD R

FREFRERT B 50 - B RELAT RIS
FE M Flenim HAL o ‘%rf T aE R 2o ¢ o BoiT B 2004 E chdF 2 A8
# W% #7(¢ 4% E. colirKlebsiella pneumoniae, Enterobacter cloacae)# # 7
oAl FLBE A TR £ el 0 P - R FH{F Sz B A
B2 A b A F ) g g FI[12] - i Bl B R S R B
PR A b IR o

()% £ F B < 7 $ & [ (multidrug-resistant Acinetobacter baumannii;
MDRAB)
FERFRL @A BRE 3 R SRR s Lae
SRRt 1998 o W S EHEIL I 0 ] 2000 £ 3
i 6.5%5 % &

FLEM A 0 * F - pulsotype MDRAB > % % 7 f e ICU

l—f?"ﬁ;}'}i:y%‘ﬂ'lﬁa[l:s:l 2004 ﬁ-&}%?@l‘mmﬁﬂi&—rk E;kl’"]zll /5'5“%‘—4]’&
R S A B R - T R R N VAR U Y o S E
#?%*—%-%”l‘jﬁl;ﬁ%ﬂ [14]’-4‘:_!—57'5&"];{%]'&‘%;{@;%\ —T’)T;b_/i'g:’|jif(

SR AFRAREFRA R A LA AR Y RS NICU R Bl
A AR R BT k0 NH B 2 RER SN G
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QH L= 2
- s % % VRE B wm A B G e R R R AL F
(1) &% FTAF2* 5% 381 R (4 CLSI) 2 3R:E 7 Fuilc 2 4 &1
R AR A E B s bV & 2 R 4 $i- = rectal swab o
(2) & B> &"&ﬁéﬁ:}% ERA i A i*— =X rectal swab > — = DILIE MR
FoZAREFRAEE Y TEEEHO F OB 3R G g
P A
3) #1417 VRE# 2 F&fep g 5 > £ 8 v 54§ VRE 1 &
ﬁggd@w@?ﬁﬁﬁo
=~ 5 ERIMRSAT FE 0 2 5 R S IR AL 8 0 0 MRE M e FETEf
() ERN s > BRI 9] Lk S R L
E R ?5 B B fH % ;é—‘ﬁ FE3is > 2BD GeneOhm™ MSSA assay:&
{7 MRSA nasal colonization 1 # & 33 & - B {f{c F200 % 55 4 -
(2) #-$MRSA nasal colonization 1 & £ iR|33 & 5 2o 4 3R P-F i IR 4L
H¥o o FHRELLEAITER SR R AMRSAY 5 -
(3) %%
-~ eEpH s> VRE A8 RIZ R4y
08 # 17 AwEPRIBEE 306 H2BE5 40 H4

L

s 12.3

W > VREFPRABHE 0:;2 P AT RBEE 3676 B2 BF5 50
Gl #2 F 5 136%  VREFRP RABHE 0632 A&TpESE 383
Pl B2 BERLO86] B2 F5177% VREFAP RABEX L 06]04 7

ABTRIBEL38I B2 BELS8K  VREMRPRABX L 26 #
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# — v ¢« Vancomycin resistant Entercoccus (VRE)#5 4 =

9801 | 9802 | 9803 | 9804 | 9805 | 9806 | 9807 | 9808
VRE% | & #ic 359 367 383 381 342 384 367 300
VRE# 4 B 3 44 50 68 58 49 72 63 28
VRE#5 # f,' (%) 12.3 136 | 17.7 | 152 | 143 18.7 | 17.1 9.3
VREFep B4 B#c| O 0 0 2 0 2 0 1

g E-EF@‘}E']MRSA%?;E]“ ,;ﬁ.?%:;mgg_#;%@—
E

08 & 3 kA e p £ 200 Tﬁ;fﬁfa Ay MK 97 & 8 F 3 98

B3 EFERI200 mr AP A w2 AT A 0 H G 47 g A AR
F 3 MRSA > v 5 235%  4rdk = o A~ Ep il s BIE RF R
CRRER AR IRALI S de B T T LA S 0 P Y

MRSA P B4 BhHc 98 & 11 9% 57 (i1 6] @ ¥ sER%
B 0 il MRSA # FE Rl B 2800 3 1 D paEt ek #0200 6] > £ F
AR ERHRE S A R RM IR 0 T e ? o MRSA R
B4 B % i B BTt 0o

FE-HATIF S A FRF KD TOTE G 5 98 # 3 )
T E(96 £ 8P 3 97T T )N e 5o 4 5 & MRSA #rikt o P
E>0.05 AT A E P2 HEFRL A TP RES AN KT 20 K MRSA

R K= Y .
S ) I
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L F @ ol % 0 W16 3R 4l b 0 P 1R 200 B @ % o 4 i b
P SEILE P AT N e S 4 8 0 i RF L T 2 A

it 2 202 real-time PCR & 7R3 383 H % A % 4 5 (5 - Bkl
RS A QFT SN 1000 A) o @ A = b 83508 I PR 4L positive £
negative control » #7120 & p - & = B AR T F AorE ¥ A K
oM RFAT HRRFFLAL G -

2. ¥t3% 14 real-time PCR & o s J 24+ MRSA B 2Bk B2k 2 pFid
e s B A R AR BMIIRAE S 0 L LE A E S N BB
LERE RIS i A R R SR IR
TR D SRR S HEPE ] 2 D 5 Bp < el ieded
RS NS 4

3. F1RAER MG RARRD ORI il % 200 BATR A PR
i UEPAER T REPFTRE T AP IR 2

1% e

- P ? oMRSABRRP B 4 B %

9801 [9802{980319804]|9805]|9806(9807(9808|9809

MRSAFL P % B#c| O 0 0 0 1 0 0 0 0
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4= 97&#8% 398#3% MICUMRSA » i #h 4 &

i e ¢ . Positive : Negative

2 % b|#c | Positive ratio (%) Negative ratii %)

200 47 23.50% 153 76.50%

9708 22 5 22.73% 17 77.27%
9709 34 14 41.18% 20 58.82%
9710 37 12 32.43% 25 67.57%
9711 23 5 21.74% 18 78.26%
9712 28 2 7.14% 26 92.86%
9801 15 2 13.33% 13 86.67%
9802 27 1 3.70% 26 96.30%
9803 14 6 42.86% 8 57.14%

(4)7t %

MRSA g 4 5§ et fe B end B - /AR FIk i R4 E B
RoREN B RF R ICU SHMRSA 2 3 Bk 0~64067 $hi B
FEG T hod £44F MRSA ¥ Renéidh  F8 0 & W)t~ P BFe® i
R R T AR R B H TR R (A7 2 B MRSA
it g d 5800 F R RS VLB - R F vt B ICU BRI
MRSA FE 1 2+ % 14 > Fup MRSA 0 Zficd i ke 4.5 4/+ % 3 2.8 4/
TR A F P ERREACTELRE > B ANRAS M ER T
community-acquired MRSA 7 + = g% » i@ (95 4 fd~ » fapF )’I‘ub + 7
MRSA s 5 H % > s £ MRSA TR - F 40 b 0 f 4% o Bl- 3P s 4
M BRIERE TR LALLM GINARR 0 T 0 F P (T
Wi MRSA s 4 0 £ @A BB Lt bl 5 196-590 0 AR K IR ALY
A& 596-25% 1 5 Bm A SR AR Y H Y - M B E
£k 4 [15] 0

T R IR 3 FA LS A MRSA FE 4 AP £ & - Tk > 4 £
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A REFL - RFRAOICU i > p A L EREF R - ARBE
B 4 5 3k HMRSA B % 5 &- RERBE P ICU B =933 4484 3y
B EF IR - A MRSA R 4 hE & F)F o REHH - FILF
PRt 2 FEA R go L ¥ g x%*mwﬁ,%ﬂ%’ﬁ MRSA

A

g A VR L BRE P & o o2 P g R
WA kF o4 T FILE 4 MRSA @R BH 4 o - kR &
B9 Fpdp B8 B e e s DAl ik o F R - FF I ICU 22 F 5
a4 7 g i R > 1 209mupirocin X 3T A Af
w2 & % 4% chlorhexidine i* & » ##4 3 X 7 & 5 »c'% MFwp MRSA R

\—r\
*m}
T
H
4

e

A5 o i MSSA 315 TR adgg o N AT - BF T FR O HWELDRA
koo BPR AR STV LS EER 0 a2 ﬁ%“f 2l S 1 ’)T*%E-‘r
W {7 F) e ¥ i A 2 4 mupirocin § #i# 1 ih MRSA Fjtk 0 # T R
= FHRE ,T}ﬁ A R 2l andnd % 0 4 Rifampicin ~ Fusidic acid ~
Co-trimoxazole ¥ » H B & chgl (T% & 3 351 = s & 07 £FiE[16] -

$1o0 i o R IED AT R s R g A R d 6 0 £ B R350
Fing s F e B0 ICU 8 25 35 4 > Faph g 40 8 24 7 A5 e £ g
W0 M 4r i@ ¥ 8 78.11/1000 patient days | 102.7L/1000 patient days » 3 %
HIo A8 A IMRSA B A FREFTE o ",f TieE o s P RS g E
BELRERCFTHERESPN FE Lo RIS E 8 IR RS

7% T0% e 4 2t ,T*ug FFERF R FER I AALS 2 R
BijE%- Ba Ergillﬁv#J’fﬁ%rj&{& B¥ch 7 B2 & &7 9" endd o 4o
PR A AL N E S22 BFIBETH ZREBE g ity 4 o

AT R MRSA e07 2 F T4 LAFIZHE el ansbER &%
By o Fp ReiE R MRSA & % enRf > #4582 MRSA Fap #2413 4
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Henes oo poah B 9100 PCR -3 18 plenghjhe > 7 0 A % 1 5o 8_MSSA
FELMRSA o 3L~ RFF R ® PCR ik i ) & B ILAEIEF AT
%%ﬁ’ﬁ?ﬁ“ < MRSA & ICU shit 4 % o & ®— B 7 B &
> P e 28 {8 > MRSA ehT 358 4 & d 13.89/1000 patient days
% 11 4.9/1000 patient days > "f P 35 & enik gk > MRSA awgd s i §les

CERSE N T

=3

doat LB S E 2 RERGIR R FRRAE OB FlA 4
B ERYRT wa$?%w BB T bR R F IR
o & BcE RS B AR FRITET KL 500> Fherg FIRER
AR B AED ﬁ%&#%ﬂmﬂﬁoﬁﬁé%fhi@%ﬁﬂ
ZREAES A HRFRARSRE  FEITHERY > FREDRZL
ST AL BHMZRE T AR ER RS AR A RS E R
BRATS S - sl D RARBREERE LTS DA
2FEY R EARFEFABRIIH S HFERE DRR > AFL DY S &
ALY ABERER S EREFRIRP R AT TR R ERN B F
BedP >t F B FR LN B A4 05 2 BRIEE S N AR B R
=5y R AR S *5%‘! FREPN RES RO R L
B2 R AN R A E I FRSTRLET D ST AR
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1.98# 1 # A®ETRIBHLEION B4 BR5E 440 #H2 55 123%
VREFLp B4 BH 5 0:27 AdERIBRL 36750 B4 BX5 506

4 F513.6% VREMRpPRABESZ 06 >3 2 A&HTRIBR 5 383
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2. 58RI MRSA & B 0 2 R GIRAH s v 98 E 30 ehEP S
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Fh IDS i et AFRAIAT > B § REERAE Ak
o R w2 et e 5 B e >« B B EE
» ME2Z AT 0 4 %E’z%flﬁfjféﬂ’ e AR E AL ROLET 0 E
2 - & APEFSEke EAFRFEBEY o (RCC) 2 B
HiAE- H e G BT o
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RCCEIH» 2 A hmg ERPTIRALY RELFHRDELE -
RCC i e ¢ OmF ATt 2 g Fir s Qi L/ g BE O
POFRETRE QLR P RERE COF AR S K oY
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Ceftazidium Aminoglycosides (Amikacin) #2845 i& & *% <2 454) o v §_

189



24 ¥ JgtAcinetobacter baumanniia 5 ¢ iR 34 8 R E PR S
FLEM G R A A2 AR g o TP Rirs FESRPF D ATORE R R
M Aedt et g AR s Al 2 (40 0 Aminoglycosides [Amikacin
or Gentamicin]z¢ Colistin) o s Z et B Y o (RCC)Z F7eR 37
H} e ORFAHEEY RE -2 %2 HTLAARE O G P~ Foof
ERIA @%éﬁ AR R T I‘&%’P‘-#ﬁ @ }?5 B i£ {7 MDR-AB 7% &
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Abstract:

The hospital is the base camp of production and spread of multiple-drug
resistant bacteria. Some patients are carrying the multiple-drug resistant
bacteria while coming to the hospital, more patients turn into and have
multiple-drug resistant bacteria because of the antibiotic treatment. The
multiple-drug resistant bacteria will propagate and pass to other inpatients,
especially those have lower immunity. So, the deriving of multiple-drug
resistant bacteria is a global question. In the medical center, especially in
intensive care units (ICU), the second-line antibiotics have already been used
extensively. Therefore, in the hospitals of Taiwan, especially in the medical
center, the infection of the multiple-drug resistant bacteria is extremely ordinary.
It is not rare to see the report of bacteria that resistant to all antibiotics. in recent
years, under the IDS system, a medical system of Taiwan, supported by National
Health Administration, the patient will be looked after and be dynamic
transferred among the acute sick bed, intensive care unit (ICU), respiratory care
center (RCC) and respiratory care ward (RCW), thus leading to a nosocomial
infection in the courtyard. the multiple-drug resistant bacteria is thereupon
spread too, resulting the great burden on medical treatment. Under the support of
the CDC project, in the past year, we continue the research on the multiple-drug
resistant bacteria in the RCC.

We find: (1) For the Pseudomonas aeruginosa infection in RCC, there is
obvious relation nature between the transer ICU to RCC and the emerging of
multiple-drug resistant pseudomonas (78.7% vs. 50.0%, p<0.05). (2) In addition,
we find the infection control policy and the execution state in RCC will
influence the emergence of multiple-drug resistant bacteria directly. The
infection control policy in RCC include: ® Really carry out washing hands and

aseptic technology, @. Strengthen the care of urinary catheter, ®. Strengthen
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the care of central intravenous catheter, @. Strengthen the care of blood vessel
device, ®. Reduce the unnecessary antibiotics. For the Pseudomonas
aeruginosa infection in RCC, the execution of the policy described above
significant reduces the production of the drug-resistant Pseudomonas
aeruginosa (to Ciprofloxacin, Ceftazidium Aminoglycosides (Amikacin), the
resistance rate reduces year by year). But we find it for Acinetobacter baumannii:
the infection control policy described above does not have obvious result, the
resistance rate has trend of rising year by year. So, we set about introducing and
studying the new antibiotic operation technique: the use of aerosolized
antibiotics for airway infection (For instance: Aminoglycosides [Amikacin or
Gentamicin | or Colistin). At the same time it is necessary to set up a new
infection control policy in RCC: Such as: ®. Concentrate the infected patient,
and fix assigning the healthcare personnels, @. Isolate and districtly separate
the infected things, ®. The medical personnel really carry out the isolation
policy, @. routinely examine MDR-AB for the patients admitted to the RCC.
Believe, these are the main points that we will investigate and implement
continuously in RCC in the future. We hope CDC can support it to continue.
Under the CDC's continuing supporting, our medical treatment can be more
intact for these chronic respiratory failure patients. Finally, we can reduce the
production of multiple-drug resistant bacteria further, and avoid the use of the

inappropriate antibiotics.

Keyword: Multiple-drug resistant bacteria, Nosocomial infection, Respiratory

care center (RCC), Antibiotics, Infection control
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Factors leading to resistance of Ps. Aeruginosa after antibiotic treatment in prolong
ventilated patients with nosocomial infection in the RCC

Table 1.

Table 1. Demography of patients with nosocomial Ps. Aeruginosa infection,
n=103

Variables Total, n=103
Baseline characters

Age (years) 728+ 1.3
Male, n(%) 52 (50.5)
Chronic lung disease, n(%) 39 (37.9)
Cardiovascular disease, n(%) 63 (61.2)
ESRD, n(%) 27 (26.2)
Liver cirrhosis, n(%) 9 (8.7)
DM, n(%) 37 (35.9)
Coma, n(%) 46 (44.7)
Ventilated days when Ps. Aeruginosa infection 485+22
Antibiotics treatment duration, days 13.7+0.7
Initial ventilation indication

Pneumonia, n(%) 69 (67)
Pulmonary edema, n(%) 11 (10.7)
Status after CPCR, n(%) 4 (3.9
Airway protect, n(%) 7 (6.8)
Neuromuscular disease, n(%) 12 (11.6)
Outcome

Resistance after antibiotic treatment, n(%) 61 (59.2)
Cure of Ps. Aeruginosa infection, n(%) 83 (80.6)
Mortality by Ps. Aeruginosa infection, n (%) 24 (23.3)
In-hospital mortality, n (%) 39 (37.9)

ESRD, End stage renal disease; DM, Diabetes mellitus; CPCR, Cardiopulmonary cerebral
resuscitation; ICU, Intensive care unit.

Continuous variables expressed as mean + SEM

202



3.8%

v
N\ N\ N\ N\
& N ° o4
Infection focus, n=103

Figure 1

prolong ventilated patients with nosocomial infection in the RCC, n=103

Table 2. Factors leading to resistance of Ps. Aeruginosa after antibiotic treatmentin

Factors With resistance Without resistance
development,n=61 developement, n=42

Age, years 72.2t1.8 73.71t2.2 0.59

Male, n 34 18 g2

Bacteriemia, n 18 21 0.15

Pathogen origins from ICU*, n 48 21 0.002

Ventilateddays when Ps. 46.9t2.3 50.9t4.1 0.37

lAeruginosainfection detection

Underlying numbers of

cambodities, 2 2 0.96

Median

Days of antibictics use* 15.210.8 115t1.3 0.01

ICU, Intensive Care Unit; RCC, Respiratory

*:p < 0.05, continuous variables expressed as mean + SEM
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Table 3 Resistance rate and time to resistance production after respective
antibiotics treatment
Resistance after Time to resistance detection
Treated antibiotics antibiotic after antibiotic use, days;
use, n median,
Frequent used antibiotics
Ceftazidum, n=59 26 13
Imipenem, n= 49 35 16
Ciprofloxacin, n= 46 19 11
subtotal, n=154 80 14
Infrequent used antibiotics
Tazocin, n=20 7 13
Cefepime, n=13 3 21
Amikacin,n=4 o none
subtotal, n=37 10 13
*
20-
2
I 154
0] — —
[7)]
o}
S 10+
9
S 5
c
<
0 Y
Cured group Uncured group
n=83 n=20

Figure 2

Summary:

1. Lower respiratory tract infection is the most common site of nosocomial Ps.
Aeruginosa infection in prolong ventilated patients (figure 1).

2. Ps. Aeruginosa since previous ICU and longer antibiotics use may cause
resistance after antibiotics treatment (table 2). It implied that poorly
eradicated pathogen from ICU to RCC may develop resistance easily. Also,

avoid overuse antibiotics used days may decrease resistance.
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3. Frequent used antibiotics (ceftazidium, imipenem and ciprofloxacin) had
higher resistance rate [51.9% (44.1%, 71.4% and 41.3%) vs. 27% (35%,
23.1% and 0%)] than infrequent used antibiotics (tazocin, cefepime and
amikacin). (table 3)

4. Antibiotics used days of cured group were less than those of uncured group
supported that even less days of antibiotics use did not worsen cured rate
(figure 2), but did decrease resistance to antibiotics (table 2.).

Bi#i w2 i »pp - RCCZEHHH LTI HFFu @AY w PFP Fikeng 4
RCC&&"”#"?@N;’I‘{ﬁ}k,Ef 8

p Ay ¥ Ja B
1 94. 4 B 45 ~UTI~BSI B % (1. 4eagie s
- 2. A EEE Y EREE R
2 94.6 BRI P23 R |l mFREASE EZFRIT
3% 2. N EERAPFLARI A
3 94. 8- FRrAPERBIE T (949 " A= i1~ i BFHREFRR
AR T 2 5P 4
4 95.3 BAFRyYTPEL ER |l 4cipxs
BFCpEre § ERE (2. Ao dRp RE
SRR AR ) R EHA Kt F R
5 95. 12 RAZE " 24 Ef |[seipkd
3
6 96. 1 RSN A FRB R AR RIS L
7 97. 3 RAZE " 24 Ef |[seipkd
% tedp g P EFIRE
8 97.12 S E kSR R v 5&%55'*’ Oncvp FE@ {7 #&E* &
BA R o
9 98. 3 MDR-AB 5 & #cdf 4v > 52 2|1, R A p L P RE -~ & % 2 F T
s HR A R B
2. B I~ FHEERIE
3. FHEA R AT RIS
4. & > 5 B8 7 MDR-AB J% % & &

205



RCCARIZEHHEZMAITHRAZ A

REREETHRE - " ERABETARRE

hikhE N EE _ F%%Eﬁ%ft-’v : ﬁt-‘aﬂ@[‘*ﬁ%
A2 3 ‘ »

HeFe ek ® v (RCC) 2 Pseudomonas aeruginosa & % @ 5 > b it i 3374 %5 P! &g e'd
i< 7% [+ Pseudomonas aeruginosa 4 # (¥ Ciprofloxacin - Ceftazidium Aminoglycosides

(Amikacin) % |+ 5 & £ % <2 4$)

206



%

o 1 7
= 20- 2 8
8 3 9
2 o0 o4
o 15'

S5 —1

s *
& 10 \\
K LN
I

o 91

O

c

=

O 0 ] ] ] ] ] ] ] ] ]
c

= N Q‘b QQb‘ Qéo Q‘b Q’\ Q‘b

Drug-resistant Pseudomonas aeruginosa in RCC

Ps.Aerugind
3 Susceptible
3 Relative resistant
@@ Resistant
Ps.Aeruginosa
100
2. vl [ Susceptible
80 e 3 3 Relative resistant
70 @ Resistant
P > I P PP e { P 60
FEPPFELFTFLSL S S
R £ 50 ]
Ciprofloxacin 40
30
20
Ps.Aeruginosa 10
0
3 Susceptible S P I P> &P
DS S S S S SE S

3 Relative resistant
[l Resistant Amikacin

Ceftazidium

207



RCC 34T 2 R 370 42 6 ¥ By 25 M 1A MR 22 BR AT

R AT T A

Pseudomonas
deruginosa

¥f Acinetobacter baumannii @ % © g a8 Bl E P AR s o B iEE A 2

ol

LB g B

f}&%‘n o

N
o
(]
W NP

<:|tooo~q

=
a
[l

Incidence of Acineto. Baumannii (%)
)
[

¢ O &
> P

]
&
P

© &
F &
P P P

<2 %
<2 2,
<0 %

208



%

1001

100+

[ Susceptible

@ Resistant

3 Susceptible

[ Resistant

Meropenem

3 Relative resistant

%

[ Relative resistant

%

209

100+
90+
80+
701
60+
504
404
304
204

1001
904
80+
70+
60+
504
404
30
204
104

0= T

3 Susceptible
[ Relative resistant
B Resistant

S5 > H O QA ®
q,°° ,90 0&0 (190 ,19° q,°°
Salbactum

Acineto.baumannii

[ Susceptible
[ Relative resistant
@ Resistant

Q N2
) \)
O

v
S
P

L)
O > H» O QA »
" & & & & O
S S

Tigecycline



FREEm 4 ~

HER

i AR BT
Acinetobacter T

baumannii B

Summary

RCC g 478 =% IR B = sk2 Bod s 5 1% Bipens R A~ (¢ 3 F
EARFRZETALZIRYE ) R BEY CHREFMFARDE
2o B2 RCC G on2 BT % fe ™ " M Atk o 2 & o
TR A

() BApEE RE S T2 AL [ RE

(2) WRHT P~ FEEIE

(3) FHEA AT RN IRA S

(4) # » s & i& i MDR-AB 7% & &

210



S W
#&
(e = =

dAREREBESE L AT AR BAVARL LA EZ T o2

EHIT R RFR AR D

PEI4 oA YR £ 1001 o b b L8 LB mER £ ko
o5 221 = (22.1%) HEF LI B2 F 320 - B2 F &#ﬁ%']&:@mﬁ o
S TRkt MR R el B 2R N o TG T4 (33.5%) T
dIRERER R ERBERY F FAREFLwES L cEFAFERERR

RS HFRH L FRAELwER L2k 0 BTG TR iR A

2AEE RN AFTHEF TR IR LE PO N REFRES DR
A B TR D ERG EFEAE o R T U ep R EE A8 TR

=
BEOBRIR VAR TRETABTRERR  HNHERIREL LT
AEIRETF LRk - FE-H AT HERAEE T NERS EFNL
WEA AR e h b RS SRILIR A g R F R L2 R Rt

4{:5{;‘ o

P RERQE B P ERERwE AL T E AFERER TR
EE S

211



VAR R
Abstract:

During actuve surveillance period from March 20, 2009 to September 26,
2009, there was a total of 1001 emergency room (ER) adult patients enrolled for
surveillance culture. Among these patients, 221 (22.1%) patients were found to
be colonized at least one multi-drug resistant organism, MDRO, including
methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant
enterococci, multidrug-resistant gram-negative bacteria, and extended-spectrum
beta-lamtamase gram-negative bacteria. Compared to passive surveillance by
clinical isolates, only 74 out of these 221 patients (33.5%) could be identified to
have MDRO colonization. It is therefore that active surveillance is much
sensitive in detecting MDRO than passive surveillance method, especially for
MRSA colonization. Our active surveillance, using non-invasive specimen, is
generally well-accepted by patients. Our study has much clinical implication in
urging establishing a practical prediction rule for risk stratification of MDRO

colonization among ER paitents.

Keyword: multi-drug resistant micro-organism, emergency room burden, active

surveillance, clinical effectiveness
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'Etoile, France) # 2% #-% 2. o ZATEB& PRI * % F Aaadpicz (disk
diffusion method) » I ik & % W5 F % % %2> ¢ (Clinical and Laboratory
Standards Institute > CLSI) [12] & 3k R 8 (7 203 o A& = S5+ @
sS4 i F R[10,11] - ¥ 12 Enterotube( BD BBL™ Enterotube™ 1) ~ p #5 it
e $ 247 #-Z R VITEK 2 ( bioMérieux,. Marcy 'Etoile, France) # 2% &2
o BERTIREEP R ER Y R N4z 402 (disk diffusion method) » ¥ ik BB £
EARE=07 - S 54 € (Clinical and Laboratory Standards Institute - CLSI)
[12]& & ek e 7 2)5f [£ 2 ]

(3)4% %

AEEFETWARL LA EZ oL p a4 i oL p B EE S 1015
PREFERI AL G RIIFF > Y 8 RARERELE D

L fes o TG RRARBEY S ARFAT AR P ERE

PR RH S RRAREAZFRREEL 0 FlA BRI IG fes B
B fs AFEEF T R E esm Rl s 1001 0 B¢ Efiar 221 (22.1%)
BRLIHEFNI - ) LS ERFREwF AL w0 L4 T80
(77.9%) tos & & 1 i & denim AR = 225 B & § £ RER LA D
ﬁ’ﬁm%&k&£g%%%»m¢g F- -

P BF 3 83 2 1001 s B & b en? 3R e 7 3218 R R HiE
Fr kAT o BTG 3218 R B R RMY > B E A 221 BpH L
PR EEEA D 38 P EFEREN mATRL wEF - &I RER
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MEFZ O F G 9.9% (318/3218) 0 hodk fk RIS H NI T AT B A AL G
UG B F bl B (19/835229%) [£= ]

HOrA gz 5 ERE R m Ee A & 318 HRIB AR 0 A 8
FRBcHc P &% om0 = =4 B 5 MRSA (119/318 ~ 37.4% ) ~ Stenotrophomonas
maltophilia (46/318 ~ 14.5% ) ~ % Acinetobacter baumannii (36/318 ~ 11.3% )

(22 ) 2 BB FAY FRELT 6L 47 “f Chryseobacterium F]/
ok Bl 2 MRSA(119/337~35.3% )~ Acinetobacter baumannii( 36/166~21.7% )~
% Citrobacter freundii (3/15~%) 2 &m == [%47 ]-

LB ERERE SRS BTRFREE L RE S e F R
ge 4 E— Hant o AP g A 4715 1001 ey RBRWELHFA F%gwme:
FiRkwFB A2 S5 R FRBEAREE T IRELEYS 3 F (VRE) &
FERES I F H A (MRSA) 2 R > &adFiRig Rt A5
7 18.2% (2/22) ¥ 28.7% (27/94) nid jp| 5 o 4p ¥ enfik A § £
B < 15127 (MDR-GNB) & i h o p Fpiiefis B 4 jF < 14
I”if;éj (ESBL-GNB ) i jBl»c % » P& w7 2 iE 3] 70.6% (12/17) £ 35.7%
(45/126) enigiplF [£= ]

(4t

d AERAHBTRMRE L2 BE T & 1001 i Bl %
2ZELAAREY 0 F 221 = (221%) #ET bjﬁ4¢i“—ﬁi$ﬁ
ﬁ%@mm,gwa@@éﬁ&ﬁ@@ﬁ%&%%iﬂﬁ%ﬁi“ﬂ
(316/2788,49 5 11.3%) 5 B o £ M £ E R 221 i=45d A TR £ %

P RAREN wEH L 2 ;];3&;,,\1&% » HY L RF 74 2 (335%) vl

éﬁ&ﬁ%%‘%m@&%pS&ﬁ%ﬁ@mﬁio; R 3 TR
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HWERA A FRREL wEZE > B ANED Rk e
R 50

221 =% RILE R FH 2 dup b 2 ¢ o Bk 318 i E 1L
RiEFEAYT > F RGP A R FAREERF S EFET = & 5 Staphylococcus
aureus (MRSA ) ~ Stenotrophomonas maltophila~ 2 Acinetobacter baumannii -
2l ERAEREKRME Ry (= & 5 Escherichia coli ~ A
baumannii ~ 2 Klebsiella pneumoniae) » & & Bl R HIRENE LS
dHFIMAM L 2 FRG S ok o

;Iu—'@gg.@_ﬁﬁ/; iz IV § BARE M AL e S e R T R
3 IR (253/319~79.3% )5 @ Ak e 3N Tk W M E R AT DR R FE L mE
3 42.2% (152/360) H_d efex i AR AT ip] o BEor Wi m AuzbE o
7 S B om R TRA R AT NE IR AL B Rk o L
MR GEREE G TR A Y > SN S LB BRI B R R
WS B TR TRA S BRIER AT N FE S eE

BRFEPCELHET B OB FRAPMORRL (57.1%) > 7]
PR T E G F%prfﬁé%;%é ko - BARG G HL R RIEN
W EOT RS e SRR Tt - R H 2 B R RE e 2
e FG o & FREERBS 3 ERAZE R

(5) i 2 22 R
AEEEIRT cBFET L EDRLT G RO BB

FAEREM R A FRARERER I FEIRE FERER

B o] R RS B B 8§ F IR o 0 AF g
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(8) Bl

M AR b B A s BRI A

1013 Adult Emergency Room (ER) Patients

Recruited for Screening

Inform Consent not obtained

8 excluded

¥
1007 Adult ER. Patients Received Interview and
Surveillance Cultures
Prior medical history could not provided
by caregiver
> 6 excluded
h 4
1001 Adult EF. Patients Entering Final Analysis for
Active Surveillance Study
r ) 4
Patient without Positive Surveillance Culture for Patient with at Least One Positive Culture for
Antimicrebial Resistant Organism (ARO) Antimicrobial Resistant Organssm (ARO)
n="780) (m=221)
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Staplylococcus anreus Enterobacteriacene Non-fermenting Enterococuss spp
gram-negative bacilli
FOX | Cefomxitin AM Ampicillin AN Amikacin AM Ampicillin
E Erythromycin AmC | Amoxicillin‘clavulante CIP Ciprofloxacin CIP Ciprofloxacin
cC Clindmyein CZL Cefazolin FEP Cefepime TE Tetracycline
VA Vancomycin CMZ | Cefmetazole TZP Piperacillin-tazobactam VA Vancomycin
TEC | Teicoplanin CTX | Cefotaxime ATM Artreonam TEC | Teicoplanin
MI Minocycline ETP Ertapenem CAZ Cefiazidime GMh | Gentamicin high
GM Gentamicin GM Gentamicin TIM Ticarcillin/clavulante P Penicillin
SXT | Sulfamethoxazole AN Amikacin SXT Sulfamethoxazole
-trimethoprim -trimethoprim
0ox oxactllin CIP Ciprofloxacin LVX Levofloxacin
NB Noveobiocin FEP Cefepime MEM | Meropenem
PB Polymyxin B TZP Piperacillin-tazobactam PB Polynyyxin B
A Taxo A (Bacitracin) CAZ Ceftazidime VA Vancomyecin

Ao~ FERBRUANRERHATR

Enfterobacteriaceae

Non-fermenting

gram-negative bacilli

[(-lactamase inhibitor AmC TZP
combinations TIM
Aminoglycosides AN AN
GM
3% or 4™ generation CTX CAZ
cephalosporins CAZ FEP
FEFP
Fluoroquinolone CIP CIP
VX
Carbapenem ETP MEM
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Culture site Nasal swabs Throat swabs Axilla swabs Urine Wound Total
(1023) (1331 (46) (7348 (83) (3218)
Antimicrobial resistant organism 100 (10.7%) 144 (10.8%) 0 (0%) 46 (6.3%) 19 (22.9%) 318 (0.9%)
Non-antimicrobial resistant organism 014 (89.3%) 1188 (89.2%) 46 (100%) 688 (93.7%) 64 (77.1%) 2000 (20.1)
Am - R EE ks
Organism 1::::1;1; }I]:::E:r Nasal Throat Urine Wound
MRSA 04 119 71 36 4 8
Stenotrophomonas maltophila (MDE) 42 46 2 32 3 0
Acmetobacter bawmannii (MDR) 24 38 11 20 2 3
Escherichia coli (WMDR) 22 22 1 12 7 2
Chryseobacterium indologenes (VMDE) 19 19 0 12 7 0
Pseudomenas aeruginosa (MDE) 14 15 2 8 5 0
Enterococcus faecium (VRE) 11 12 1 0 9 2
Klebsiella pneromoniae (ESBL) 11 12 2 7 3 0
Escherichia coli (ESBL) 6 7 1 2 3 1
Klebsiella pnetononiae (MDE) 5 6 2 2 0 2
Chrvseobacterium meningosepticum (MDR) 4 4 2 2 0 0
Enterobacter cloacae (MDE) 4 4 0 4 0 0
Citrobacter freumdii (NDR) 3 3 0 3 0 0
Citrobacter koseri (MDE) 3 3 2 1 0 0
Serratia marcescens (MDE) 3 3 3 0 0 0
Achromobacter xylosoxidans (MDR) 2 2 1 1 0 0
Actmetobacter hwgfiti (MDR) 1 1 0 0 1 0
Enterobacier nerogenes (MDR) 1 1 1 0 0 0
Morganella morganii (MDR) 1 1 0 1 0 0
Myroides (MDE) 1 1 0 1 0 0
Proteus mirabilis (MDR) 1 1 0 0 0 1
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%31

FLB e E b
Patient Isolate  Nasal Throat Axilla Urine  Wound ARO ARO
MicroOrganism N i i j Patient/Total /Organism
()] ™ ™ ™) ™ ™) ™) .
Patient (%) (%)
Achremobacter xylosoxidans (non-MDR) 9 o 1 7 1
Achromobacter xylosoxidans (MDR) 2 2 1 1 0.20 18.18%
Acimetobacter baumannii (non-MDE) 123 130 12 113 1 3 1
Acinetobacter baumannii (MDE) 24 36 11 20 2 3 240 21.69%
Acinetobacter woffii (non-MDR) 35 35 3 31 1
Acinetobacter twoffii (MDE) 1 1 1 0.10 1.78%
Chryseobacterinm indologenes (non-MDR) 10 10 10
Chryseobacterium indologenes (MDE) 19 19 12 7 1.90 65.52%
Chryseobacterium meningosepticum (non-MDR) 0 0
Chryseobacterium meningosepticum (MDR) 4 4 2 2 0.40  100.00%
Citrobacrer freundii (non-MDE) 11 12 1 7 4
Citrobacter freundii (MDE) 3 i 3 0.30 20.00%0
Citrobacter koseri (non-MDR) 32 35 27 7 1
Citrobacter koseri (MDR) 3 3 2 1 0.30 7.80%
Enterobacter aerogenes (non-MDR) 33 40 24 14 2
Enterobacter aerogenes (MDR) 1 1 1 0.10 2.44%
Enterabacter cloacae (non-MDE) 75 84 7 68 2 5 2
Enterebacier cloacae (MDE) 4 4 4 0.40 4.55%
Enterococcus (non-VEE) 115 121 40 77 4
Enterococcus faecium (VRE) 11 12 1 o 2 110 9.02%
Escherichia coli (non-MDR) 72 81 5 35 30 2
Escherichia coli (ESBL) 6 7 1 2 3 1 0.60 6.31%
Escherichia coli (MDE) 23 23 1 12 8 2 2.30 20.72%
Klebsiella pnewmoniae (non-MDE,) 236 263 28 1 22 2
Klebsiella pnewmoniae (ESBL) 11 12 2 7 3 L10 4.27%
Klebsiella pnewmoniae (MDE) 5 6 2 2 2 0.50 2.14%
Morganella morganii (non-MDR) 11 12 5 5 2
Morganella morganii (MDE) 1 1 1 0.10 7.69%
Myroides (non-MDE) 1 1 1
Miroides (MDE) 1 1 1 0.10 50.00%
Pseudomonas aernginosa (non-MDE) 156 212 48 135 22 7
Pseudomonas aernginosa (MDR) 14 15 2 g 5 1.40 6.61%
Proteus mirabilis (non-MDE) 33 37 13 11 11 2
Proteus mirabilis (MDER) 1 1 1 0.10 2.63%
Serratia marcescens (non-MDE) 21 23 5 16 2
Serratia marcescens (MDE) 3 3 3 0.30 11.54%
Staphylococcus mens (MSSA) 188 218 158 48 7 5
Staphylococcus aursus (MRSA) o4 119 71 36 4 8 039 35.31%
Stenotrophomonas maltophilia (non-MDE) 11 11 10 1
Stenotrophomonas maltophilia (MDR) 42 46 9 32 5 4.20 80.70%
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Antimicrobial-resistant Methicillin-resistant Vancomycin-resistant Multi-drug resistant  Extended-spectrum  Any
organism (ARO) identifying Staplylococcns Enterococcus gram-negative bacilli beta-lactamases ARO
method aurens gram-negative bacilli

By clinical culture 27 2 435 12 74
(Clinical method)

By active surviellance culfure o4 11 126 17 2121
(Surviellance method)

Clinical methed/Surveillance 28.7 182 357 70.6 335

method, %
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FRBH2ZHERENEL P 2 AF L AL E R

#F &

7 < &

A ed FREER I ERFRwFL TR T EL L Fi
FIPRO (72 R o 22 2 DNAJg Wt B - i p o 47 2|87 H U (7 0 o
ERmE S EREM 2 BE - REATHI R ER

g 2id D RibeR A o time-killing study

LEFR A F L2 5 LB FR2Z DNAJ 447 0 & FE2THAE T {4

R % 2. ESBL-Escherichia coli > 3 6tk F — 2 F1A(A) ; 26tk AL % R % 2

AmpC-Escherichia coli » 3 4tk b - A F13]1(A) 5 23 A F & % 2

ESBL-Klebsiella pneumoniae » 7 4tk — A& F]1A|(A) + SOk P B 4 2

Enterococcus »  AAZESHRZ v TR R E P Al 2 i 0 R AL EER

A, 5 294k fA N B 4 2. methicillin-resistant  Staphylococcus aureus

(MRSA) » 7 AAZ#E3R2 I 7 AR E ) AR 240 57 5 20842 F 2R %

2 MRSA > 5 73| 4 %] 5 2-44R2 5 (7 AR E P Al 2 5T 7] - Z R0 4
oA E R &-‘%’5 42k Acinetobacter baumannii (AB) » 2o 13tk — 2 F13)

(A)Z 8talr - A FIAB)L HRH &5 ATRF AR § £F L2 ABF] >

7 RIRABH] 5 AR I AT o A 45 F £ FIR2561K 5 £ B B AB2 i

i 5% 1
% — A& & + (integron) » & AR % = r3 iil-'fﬁg@;"‘?\;’/%f';"i‘
& colistin £ carbapenem & & & colistin £ tigecycline ¥t 7 £ L {2 ABF 7

BHEZREF 2L IAFNEHEEY oo FRT R ERER
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ABSTRACT

Goals: Regular surveillance for the epidemic behavior of multi-drug resistance
strains and to confirm the genetic relatedness between strains isolated from
hospitals that potentially have the outbreak. To monitor the multi-drug resistance
mechanisms of isolates and to investigate the potentially effective treatment
strategies.

Methods: Pulsed-field gel electrophoresis (PFGE), time-killing study

Results : We complete the DNA finger printing analysis of the multi-drug

resistant  organisms, including 27 isolates of community-acquired
ESBL-Escherichia coli with 6 strains belonging to one epidemic clone (A), 26
isolates of community-acquired AmpC-Escherichia coli with 4 strains belonging
to one epidemic clone (A), 23 isolates of community -acquired ESBL-Klebsiella
pneumoniae with 4 strains belonging to one epidemic clone (A), 50 isolates of
nosocomial Enterococcus with multiple small clusters involving no more than 5
strains each, 29 isolates of nosocomial MRSA with small clusters involving no
more than 3 strains each, and 26 isolates of community-acquired MRSA with 7
small clusters involving 2-4 strains each. Among 42 isolates of Acinetobacter
baumannii (AB) isolated from Taipei Veterans General Hospital, 13 strains
revealed identical DNA finger pattern A and 8 isolates belonged to genotype B.
Of 4 AB isolates from Tainan Sin-Lo Hospital, 3 strains have the identical
genotype. To investigate mechanisms of multi-drug resistance (MDR) isolates,
256 MDR-AB isolates from Chi-Mei Medical Center were screened for the
presence of integrons, and all have class 1 integron, but no class 2 and class3
integrons were found. With regard to treatment, combination of colistin with
carbapenem or combination of colistin with tigecycline revealed synergistic

bactericidal effect against a MDR-AB isolate.
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Conclusion and suggestion: The molecular epidemiology center is efficient to
integrate molecular epidemiology with outbreak investigation, surveillance of
the genetic relatedness of multi-drug resistance strains, controlling the epidemic
trend, thus preventing further dissemination of the epidemic strains with
multi-drug resistance. Monitoring the evolution of the mechanisms of multi-drug
resistance may also help to investigate the potentially new effective combination

therapy.

Key words: multi-drug resistance, outbreak, epidemic strain
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e FATELpR S F 2 F G R % 5 (endemic rate) > — HIFIL A EE LK L D
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A2 WeE R TR 0 58 R R LT 7 Fk(epidemic
strain)z. BAEIL G o U HPIE - b ML R L AT & 2 3R 4%5)%A5= o

A g e Sk FaE RALF AP RE T g ¢ & (Molecular
Epidemiology Center) » it & Tﬁl‘* mA TR EREEBE Y o
B L A2 E LI 7Rk A ATRRERE 22 A AR
(DNA fingerprinting) 3 4L & > 14 it % pF 4 %—F?F RF PR T2 F o BB P D
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e B A FRAHEQ) FIERME FRREBRPE A 20 55+
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o 224573 A(4) 0 R FRhek Y AR R AT R LR T R %rﬁo#&é
SOEATAZRRTN A o Bl o FIRF g RS p AR F R A o
()R P 4P B R R
e Fg}‘mlﬁb ZIp R AT AREERE 2 A
FF B % & (endemic rate), EERERIP (), & Pﬁ
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KETREBFRBESTL L - &% Baviit- H KBS T
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-

(3)% FWAp M A= § 2 2 PrFH R 5%~ %

E 3 @5]%5}‘%1;55?"\ ?%5? P LT B E LSS é‘.%‘}ﬁ:},}‘ﬁt‘ = (center for
molecular epidemiology, CEM) > r1:& = 2 F o 2 F12 DNA 4 ¥
(fingerprinting) 754 & » 7 % # T RIS thimF 2 49 DNA 45 23] & - { 3%
TR MRIAA S NTFRERFAL B %Pfui - 234 o 4 Jowa
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BRI 4 %5 g ¥ & > Emerging Infectious and the Epidemiology of lowa
Organisms (EIEIO) % #* |42+ % (6) % Surveillance and Control of Pathogens of
Epidemiologic Importance (SCOPE) > R+ & & 3+ 4 (7) - Rockefeller ~ 5 { %
& CEM &£ A F T > =2 % F 5 ¢ < (Regional Science Center)
- e HBF R RE RN A B R EHPIRF L R FERR9) o
d - BEFHERLEEARBAEY o R F L8 ﬁfa}%' Eqmi&j,u?’ DNA
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BERFRCRNE S ST ERE DLR69) 0 bt P 2 5 g
o AR E O WHR R e NER RER 0 B E AR B
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ZAEIFETER %Hp% FERFHEED (R R AT R

)2 AF AR 54 L0k DNA 4552 o 8 45(10-11) o 2 4 ji
o 24 ﬁ%ﬁ Fadz & 7] 211 A4 A2 B # 14 f% % (extended-spectrum
beta-lactamase, ESBL)z_ Klebsiella pneumoniae > 3 115 #x(55%)% ?55 NS
B3 Mom T3 42 #%(20%)—%5?%51‘%]1\ 2. B33 M(10) ~ fjk,{;m”ﬁ 75%2-
ﬁﬁ%*ﬁﬁﬁomrﬂJJ%ﬁﬁ%7§HTﬁ'“% wI o B R
SR R BRI FRE CE RS BRH SR FFREABEY
3 ORARRE > i E iR (10,12) -

RAEL P EFLE - RBRRRA R RS AR A RS o
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FTHRALZFHT F A REQ %F%LﬁiyﬁaﬁDNAj’%‘éﬁ‘?ﬁdiaji,ﬁ‘zl!i‘gifg
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K E_F 3 Actinobacter baumanniii e B % 2 5% g PLEE O B AT AF

H S L FRLERABTA -
@) Hs

(-) 7 & AR
1. % & Atk ik
ks R FRESHETTER2 wi Ful Uik #RE k- B
TR oS R AR AR PR B FRR SR AR SE - &
mEA R 2 %% API-20E (bioMerieux, Marcyl'Etoile > France) % =
i ER o vrF o B FAAE 55 VITEK & Sikin o

Ffz s ER-d H - 77444 3ml Luria-Bertani(LB)3% & /% @ *t
37°C 1 250 rpm B F & K&t 0 B~ 09ml hpER 4 » 0.3ml 5
4 b (glycerol) » & Fig &g vt 68310 2 HE-70°C
AF TR Fr o A mERE o JCT0°C AR ERERPD R
hEth o RERBLEIBRAE ! 3CHEHY BEARRE

Bef M enFE A A LB B f iR Y WAATE 3 % (fresh culture) o
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(= )Fd B ER = %
L. & i
- Axs@dwpFpL 3mlLBR 2R ARG > >~EF PBSA

/% (PBS:137mM NaCl, 2.7mM KCl, 4.3mM Na,POy)*c 12§ > 12

spectrophotometer (Beekman)** ODgoon, i8] & #c B 5 0.3 0 T 5 £ %

ER o F - BRHBEFOALDIMIIBRAR  REFRE 816

3264~ 128 fr 256 mg/L % i Rk R o B3t B 3y ¢

deon 200l SRR R TELA Bk Y R EIDF (8B 37°C

480 1620 ) RIS B ed S S o

2. o R
#-LB 3 & A e 0 23 55°C -k éa(Kansin onstrument)® > &g
BRI e r»FEIHETRERIRE ZREEIL > G B4 ¥
FAgraA] o B M2 AREAY R A > FRPRE -

3. E-test
BAPRFREHZEMAY ImILBE AR Y o R EFRTI* PBS B RHE
FliRikRAKL  OD6oonm % 0.3 v Fth -5 B8 o AR
iR MR TR G S R B VRS > 105 3 4E D oD
AR o 5RO 5353 % 4f & Mueller-Hinton(M-H)3% % 75 (DIFCO)
+ o #4rZ e E strip(AB BIODISK) R332 & fLendk o T # o E strip &_
“@iﬂéﬁﬁi%%ﬁﬁ%@’?ﬂ“%@Wﬁi%%@ﬁﬁ
MIC - 4 Bstrip ¥ 4 3 A 6> - &3 407§ L2 A2 &% L if )
R e pPARREE 0 ¥ - AL E- A F & k- 4 MIC
118 JB](NCCLS, 2002) °

4. Double-disc test

HFARFM-H3g % A1 > 2 i3 de b il Etest ) #9703 ehdid 4 M4z
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PETI P R A A G o PR R A RS BT S sk A B 0 4R
T A A AR sufie N OERiRfE o — f8 M4z 5 cefotaxime # ceftazidime >
A& P Rz 7 cefotaxime 2% ceftazidime fre p figtaefs 304 |
clavulanic acid’ #p i 30mme Cefepime £ amoxicillin-clavulanic acid 3

LB E AP 20 mm 22 30mm (17) o

(Z) TR B o 47

P32 & Fg e 1 E. coli »* eppendorff ¢ » . 10,000Xg > 1min > Jc &4

Bl 7 A “,4rf F ik is > 4e ~ solution I (S0mM glucose/ 10mM EDTA/
2mg/ml lysozyme), & pellet £ & /5> 4 » solution II (0.2M NaOH/ 1%SDS)
R E3¥53 > /kF F R 10mins » £ 4 » solution I (5M potassium acetate,
pH4.8) » -kt F J& Smins 0 Zw 10,000Xg ¢ 15mins » #F & 3 3] & 30
-0 FAMK 0 F BB ik 1 AT eppendorff ¢ o 4 B M D
phenol/chloroform (1:1) (vol/vol) » gl 7| vortex {¢ » &< 10000Xg > Smin »

FiR ik R A Fik A 2 A7 eppendorff ¢ o £ K KBS S0 LU

B A 08 $HFPE *7-20°C » 30mins 7k DNA » 3t 10,000Xg » 15mins
s 3 "ﬁ% JEVH T 52 % DNA pellet » v+ TEg, buffer ( 10mM Tris-HCI, pH8.0/
ImM EDTA ) ;4 f# DNA pellet > % BamHI *» B plasmid > 37°C -k i% I &
£ * 0.8% agarose gel/ TBE system %k §& 7 A 4 &t DNA - 2 EtBr (Ethidium
Bromide)% ¢ s B2 (18) »

(z) 2FASMUAR
B3 & I R A F R PettlV(10mM Tris-HCIL, pH 8.0, IM NaCl) % 2-3
ZRERER S Ix107, BN 40 FHAEEY BBV - 25 1%low

o w

melting temperature agarose (LMP agarose) >+ 707% &t B 3740 B4 5 &
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T R m_)ii} Tis 2 P~500323 R £B 1002 ~ i3 ¢ % -205
i# 5 F fs 2 Bk 2~ 10ml EC lysis (6mM Tris-HCI, pH 8.0, 1M NaCl,
100mM EDTA 0.5% Brij-58, 0.2% deoxycholate, 0.5% lauroyl sarcosine,
Img/ml lysozyme 20mg/ml Rnase) ® ** 37°C ¥ % 24 | prd *% ‘w¥e v
RNA & = = (g &5 k ¥ >t 10ml ESP (0.5M EDTA, 1% lauroyl sarcosine,
Img/ml proteinase K) 50°C i¥ % 24 -] pFr= X 4 % F=v F 1 PMSF buffer
(10mM Tris-HCI, pH 8.0, 100mM EDTA, 1mM phenhlmethylsulfonyl
fluoride) /7% — -] p¥ *2 v ] EPS proteinase K £ 12 TE buffer(10mM
Tris-HCI, pH 8.0, 100mM EDTA) 7%= =& & - ] pF3t 4CHr 0.5M

EDTA ¥ %33 o

(I) WHIFEEF &
R R L MBI RS R e - N A i 2
Mt Eok e ~ 10-20unit 22 fE R F R R T Bk o

( ) q_‘ / \ ;2‘ (PFGE)
Size marker ﬂfrxf\rgw_ﬁg% FIAd 2z s,k 05 & TBE % 73 i e
; N = "‘ ’ ]é f[" w / \ i fﬁr,,Q 1§ =T fg—r ’ q‘{ » agaI'OSC gel *i *g ‘E 'l"!

1%LMP agarose #-z % ¥ > 4°C L+ 245 ¥ - > 5 = f £ 0.5xTBE
BRI s TR Y D BL R kS g i@ ¥ R R3F 15°C $= agarose
gel 2z » F A H ¥ K 7 R running time fr pulse time {&fx# T AT &

=& EBr%d & UVERZT Mk -

236



(/\

(=) Repragr & (PCR)
FLE M8 DNA # 252 TEM -~ SHV & CTX-M % - {53
(primer)
TEM: T1(5’ATAAAATTCTTGAAGACGAAA),
T2(GACAGTTACCAATGCTTAATC),
SHV: S1(5’-TGGTTATGCGTTATATTCGCC),
S2(5’GGTTAGCGTTGCCAGTGC) (Pail999)

Integron: P1 (5'- CGG ATG AAG GCA ACC CA -3'), P2 (5'- AAG CAG
ACT TGA CCT GAT AGT -3"

CTX-MI1(5'- TGT TGT TAG GAA GTG TGC CGC -3'), CTX-M2(5'- TCG
TTG GTG GTG CCA TAG TC -3)i& "R &2 @4 F &, F RiE 2

94°C5 A 48,94°C1 A 48,55°C1 A 4810 £5,72°C1 A 48 20 4,5 757 94°C2
48,55C1 A 48 10 £5,72°C 1 A 4820 45,25 5%, B 15 72°C 3 A 4bo F s
(A P B Sul AT A AT > Tkt RBRETT BLEZ BRAP(11, 13) -

) DNA % pa 2. 2~
1. w 2% 48 F e DNA ¥ B

BT ARG L ArEr e e DNA R BT > iR g g P o
Gel Extraction Miniprep Kit (Viogene) %ﬁ d Ak 47 E w e § AR
AR s g ¢ BRERS > 4o~ 500p]Buffer GEX 3t 60°C 1E* 10 4 41 VAR
2 2B fE 0 2V BET 700ul column ¢ o 4R column E tiziE 2ml
Mg s g ¢ o0 12 13000 rpm s 1 4 48 0 @ DNA G § 3% column # gt
P4 (resin) o 3 ",/TT TG s g ¢ Al > £ 4 » 500uL wash 1 ¥| column ¥ >

EAF L ab g e £ 4~ 500plwash IT ¥) coLumn ¥ - €45 F a3 4

Fp o #-column e B P AT F 0 B0 FE 2 A4 wash 1T ¥ Fpi R

237



o

DAEFE o LA x» 201 50 pl TEE @ column ¥ > E30 2R 2 44518
DNA 7% f%> 14 12,000 rpm s 2 & 480 Hoo 89718 W 5 w2 DNA -
2. T AR AR F R

B AP & w fz e DNA(200-500ng) @ 4 » 4ul <7 5X sequencing
buffer (PE Biosystems Foster City) > 3.2ul (I pmole) #if 4 31 + -
4ulterminator ready reaction mix (PE Biosystems Foster City) @ # s 4% -k T
20pl o H- b aFE R Ag R Hre g ¢ 0 R E355 18 5 B Perkin-Elmer
(model 2400, Norwalk, Connecticut > U.S.A)? & {7 & J& ° 96°C 10 ) ~ 50°C
5F)~60°C4 ~ 48 25 BifTh - HEH #-PCRZ AP w -
3.PCR 2 ¥ % &

PCR AF chw fed i & 513 3 o Bpiw e PCR A5 » B 3%

Hcg 3w g @ > 12 PCR Clean up Purification Kit (Vlogene)%ﬁ— d etk 47

-

% Wz o 7 L4 » 500u] Buffer PX *t3c3 PCR A4 crfle g dps g ¥ > (F

= 2R EZF 2P 700 pl column ¥ > H-E 4T column ¥ T iz E 2ml
Mg e g ¢ > 12 13000 rpm ges 14 48 0 @ DNA § > column ¥ ehg?y

(resin) ° 3 "%‘f B Yo F Y g 0 £ 4e » 500ul wash 1 3| column ¢ - £
A5 b kAR 'u+b5'? £ 4c > 500 ul wash IT 3] column # » & 4F b i 3. 4 38
#-column *x ¥ **RTejicdEs F > B3R IE 2 448 @ washIl @ Pl = 24T
35 e~ 20 2 SOul TE  fémi%e >t colum» % >t 378 2 A 487% DNA /% 3>
212,000 rpm B 2 A4k 0 B 15T G R AT 5 w T PCR A o

4. DNA z_5&

#-w e PCR A4 > 1% & 7 3 B~52%% 1 - ABI PRISM 310 Genetic Analyzer

i 7 DNA 2R -
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(1) Time kill methods
Bacteria was diluted to approximately 5x10° CFU/ml and 6.24 x 10° CFU/ml for

standard inoculun and high inoculum experiments, respectively (19). A 100 p 1
aliquot from each 10 fold serial dilution was plated on nutrient agar and bacteria
colonies were counted at 0, 2, 4, 6, 8, 12, 24, 30, 36 and 48 hours, respectively.
The lower limit of detection was set 10 colonies. All experiments were
performed at least twice to confirm the results. Inhibitory effects of imipenem,
meropenem, tigecycline and colistin alone and in combination against bacteria
were evaluated. A bactericidal effect was defined by > 3-logy decrease from the
starting inoculum and the effect was sustained for at least 24 hours. Bacterostatic
activity was considered if the inoculum’s size was maintained or reduced by <3
log;o CFU/ml over 24-hour time periods. Synergism was defined as a = 2 log
reduction in the numbers of CFU /ml by comparing to the reduction number of

the active single constituent after 24 hrs.
)&%

() raH i FIR2THRAL MR 4 2. ESBL-Escherichia coli 25 F]4 )4k 2,
(it =)
1. P e WPFGE #% ESBL-Escherichiacoli £ F174| » 24 22 & F#H %
7 o
2. 2% 1 RBpITABRRSEM®-) c FZ2THRTRA AU 214 H¢
CaESECO01, 02, 03, 06, 10 2 16 5 - & %]4](A) > # ¢ CaESECO01, 03
Z2 16 B>t A-1 %3] ; @ CaESECI8 2 19 A F3|4p k H>t B 4] 5 H 4
B A C~U 4 -
(Z)~ v &% % FFe 26 fiik % 125 % 2 AmpC- Escherichia coli 7 ¥]4 ]4F
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LSRG

1. B et MPFGE #% AmpC- Escherichia coli £ ]3] » g2ps 22 & _F 3
R o

2. BE I RFETARLEEB ) 26 KT ERA L AU E

CaCEC06, 15, 17, 19 2 - £ F141(A) » 2 ¢ CaCEC06 % 15 &>t A-1

;2] » CaCEC17 2 19 B A2 %3] m BA|Z2 CAIR LA~ 523 3 F

21 e B

4] » CaCEC16 & 71448 I &> B-1 4] » CaCEC25 £ 714 &>t B-2 4]
@ CaCEC26 #£& F17]/E*t C-1 4] » CaCEC29 £ T4 C-2 4] 5 H 4
B & >t D~U 4] o
(=)~ + % F F23PRAL T 12 S 2 ESBL-Klebsiella pneumoniae z ]~
AEECHRL=Z) -
1. p = 2 PFGE#% ESBL-Klebsiella pneumoniae # F]34] » #5845 2] 2 §_F
BHRB o
2. % BT ABREE(B=) % 23V RA S AR 2 187 - # ¢
ESKP10, 12, 15, 17 5 F — A F]3](A) » 2 # ESKPI2 % 17 > A-1 &7
A > ESKP10 3 15 R4~ A2 % A3 %3] @ BAI2 CA|P L2 A 53
# F 37 3] - ESKP06 # #1348 &> B-1 3] » ESKP22 A& ]3] 4>t B-2
4] ; & ESKP19 & F14] &> C-1 4] » ESKP20 £ %4 F* C-2 4] ;
A & B>t D~R A o
(z) -~ + % ¥ FRS0tRIR 4 Enterococcus & F1A| (Pt L 2 ) o
1. p e 2 PFGE &% e & 4 Enterococcus zk #13]
S5 BT AREERe)  ZS0KT RA L AW X 23] P e

Ak L] P 8L R A R ATAl e B9 AL AT Y A 25 bR

& Dice &7 2% H Dice &~ 89 5 k- 573 0 & > 81~89 i
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1. B et 2 PFGE &% Fap B 4 MRSA £ 717 -
2. B%: RBTAREE(BI ) 297 T4 5 A~W 197]; ¢ fe £ Dice

13\

B L6 HDicelm + 384T L b — FA] 0 B A ITI~84F L A b A o
ARTIRE A R EEAl o B2 ASHA T Y 5 23R AR E B IR
AR 2 (7 R AT B el @ B AR R & A R MAWA ¢

()~ ¢33 FRO®BAF R 4 2 MRSAAFIAI( ) -

1. P ¢ : 02 PFGE &% %t & 4 MRSA £ 717

2. B%: RHBTARER(FA) %2267 B A 5 A~PX 167 > § 73] 4 5
B 2-4tR2 R 7 AR E ) Al 2 4w A o 2 ¢ CAMRSAO7, 08, 29, 30
- A FA1(A) > 27 CAMRSAO07% 08/ >t A-13; 3] » CAMRSA10%
150 » B A2 % A-3 37 4] 5 CAMRSAI2 ¥2 25, CAMRSA23 ¢7 28,
CAMRSA21,22£2264 > B,C2 D3] » # £ B <3i% ¥ B> s L §fF &
- A mE FZ2GAR LA 53 % I3 » CAMRSAO6 #1348 B /&
*E-14] » CAMRSAL5 & F13] *E-24] ; CAMRSA09 & %] %] *+ F-1
Al » CAMRSA17 & 713 & F-23] ; CAMRSAI3 & 714 > G-17] >
CAMRSAI84& 1A >G24 ; H 48]~ > H~PA| o

() o EA 3 Fe42kAcinetobacter baumannii AFACHRL =)o

1. P e 2 PFGE &%) & # % 3\{3}?1‘% AB *;;?]ftk F1A| o

2. Bk RETABLS (B-) 34247 %A~ 5 AP£1673]; » e &
Dice®@ ¥ #| %] H Dice & * *88 5 - 27 » £ A 37888 5 7 ¢ 4
Al T8RN A R AEAl o H P ASERFIA Y S 2R L e
HYAFEF I3k 2 ¥ k- 2835 &% I B¥e 8tk B THRE
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(M)~ R AP AR EREEL AB HATICHL ) -

. P et PFGE &%) ¢ » AT F I AB FA %13 -

2. BE: RBTABMESE (BN Z4BRTRALZAZBAGHP 1,2
2 ASKRBMATUZ 2R ET AL A 3JEKRMA S L BWLR
ZTBPE S s AL FR e

(1)~ # % FIR256KABFH 7 £ i i22 i v > ¢ $2904AMDR-AB

13\

W‘E’r

(susceptible to carbapenem) ~ 35k CR-AB (resistant to carbepenem)fr131
thPDR-AB#2% 3 % - 218 & = (integron) » 2 AF M ¥ = fr¥ = 4|
LS IR
(t)~io% > @ > & & colisting carbapenem ([ 4 )&% & & colistin¥Z tigecycline
(B1)$ 5 £HEPHABHE T 4 2 B FE*% o & & colisting?
imipenem¥f % & % |+ 2 Enterobacter cloacae 4 fe 2. # ] ¥ * (]

Loy

(4)3t3
BUHBRMERAF LSRR w2 £ B35 wFRELE R
BRERET T o R I AHE JP 5 € F# 4L )2 0% {7 tk(epidemic strain) °
FAEI AT e FR A 3 224 ESBL 2 K. pneumoniae /i 7 $2(10-11) ©
BHEHIR 9l #A g d . £ 44 4 ESBL 2 Serratia marcescens i& {7 4
F 4 Pz F3 0 IR S, marcescens & # 2. ESBL 17 CTX-M-3 % 4
(16) e 277 g - F R F oA - e 582304 RN 45 ERELR

BHE AR AL 2 A3 4 p g 2 4 DNA 4 ¥ (PFGE)F £
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B oo

Az 3197 E B BB A E L E P F F Fx Chryseobacterium
meningosepticum > &L F 6tk - A F|A(A)Z EHERXRF o o a @ = e
Chryseobacterium indologenes = & ¥ 2td Ao A FA| 2 ¥R - w5 % &
FIR BT AL2 A2 fple L3l PERFFRFELL - LaXFin
Acinetobacter baumanniizi & ¥ 2td fpfe A F]A| 2 HF R > 2 e 5 4k & A
Z AT T DR EFYRBEAL

AR08 E R A2 5 LB AR DNAJ ¥ A 470 ¢ 3227HhiAb
¥ 2R % 2. ESBL-Escherichia coli » 37 6tk — 2 FI13](A) 5 2634 % LR %
2. AmpC-Escherichia coli » 5 4tk e — A FIA1(A) 5 23thA- % R % 2
ESBL-Klebsiella pneumoniae > 3 4tk e — & FIAI(A) 5 S0k P B % 2
Enterococcus » 7 AAZEStR2 it (7 F R R ] A G 2 5T 5 204K B 2
methicillin-resistant Staphylococcus aureus (MRSA) » § * A28 3k 2 it (7 A1k
R AR 2T A 200RAL R MR % 2 MRSA 0 5 73] 4 %] & 2-44k 28 f7
ARE AR 24 i e nr s HERZF LI ERBELwE  HAHE
PR RF DA 2 PR A oA R R F B 42 $x Acinetobacter
baumannii (AB) > #& 3% 13tk — A F17A1(A) % 8%kl — A F1AI(B)2 # 2 %
SERTF AR S £REILL ABE] 7 H RIKABE S A0 A F1T o
w%ﬁﬁi¢ﬁ‘“%mﬁﬁ’??@iﬁﬁi%%ﬁ?mﬁﬁﬁ%ﬂi
ket o 247 H £ FIR2561K 5 EEHABRZ BB E 57 5 5 -

& 3 (integron) > = AFMF - frvx = A EF > F L& EITTIER

AR L EEEE T sz i o

e > w0 & Hcolistin£? carbapenem ¢ & # colistin 2 tigecycline$t % &

FLEABF G P2 K EFIT* o & & colisting® imipenem ¥ 7 & L 1 2
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Enterobacter cloacae 3 [ 2 # & £ % o fgi& F 4 % ) Jimipenem &
meropenem; ¢y 5 £ FE M A pran sk M HinE B T R R TRA 7
FFo SRR 2 S E B wAR ZREF 0 3 AT T A0 sio R E
;}-& o

G 1) 3 MFPERSHRETAZCPFGE)E 2 REE - % > F 29 5%
ziﬁﬁi%ﬁnk’%&éﬁi%k~ﬁﬁﬁéw I AR
%

RHHFOF AR FEC-FOFEES o TREPEFRE SR
A5 * 2. PFGE ¢ ‘5@%5,5}?( i’ﬂ)"uf%—,ﬁ@?,%i“ﬁiﬁg&{ .
GL 2) ;J'é:}&j‘ﬁ)iﬂ”"r’ﬁ”'ié‘ﬂ',%?"?%,é/z‘.z.)a} e T

7% }?& ~ P FE2 + M (manuscript) ¥ o

B S - T R f—/i scr+
Lin KH, Chuang YC, Lee SH, Yu WL. In-vitro synergistic
{ antimicrobial effect of imipenem and colistin against an Hp ) SCLE
isolate of multi-drug resistant Enterobacter cloacae. J (=)

Micobiol Immunol Infect (accepted)
Ku YH, Chuang YC, Yu WL. In vitro activities of colistin + &
2 laginst Enterobacteriaceae producing extended-spectrum

beta-lactamases.

¥EE, F R, ﬁ@]w,lxﬁ&?,;‘gﬁﬁ-. %7
3 |Chryseobacterium: an emerging pathogen causes (iEL =)

nosocomial infections in the intensive care units.

(ngj“ 3) )‘Li‘iipﬂ’t f : )’i (K’ ]J—,L—)
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(B) B &3k

ARI9TE R R AR A os 2 F e Chryseobacterium
meningosepticum FE:%F 6tk - A FIA(A)Z BHERF - ¥4 S a7 = %Pm
Chryseobacterium indologenes E%;&#— N %51‘% Acinetobacter baumannii z

fo A A 2hAp e A )] 0 A B HRBF 2T Atk o v g & ﬁf%ﬁf;%?;}ppa

T 2 ﬁb‘ﬁﬁ&*%%ﬁ’iaﬁﬁéﬂﬁﬂ’ﬁﬁﬁﬁﬁ
E‘yésk? /__ ‘& [e]

APV ERFFR IR E K AVRFRE S ATRFRT M
Acinetobacter baumannii 2. # R g - 1 2 fRAFRF AR ¥V 4 A F
REFFEF T ARAFIZApRME -8 ERAT A Y L2 5 EREEE
thz DNA dp ® £ Rl ¢ ##42% 4 % 2 ESBL-Escherichia coli » 42 % |4 g
42 &2 24 AmpC 2z Escherichia coli » 4 % £ g % 2. ESBL-Klebsiella
pneumoniae > Fe g 4 Enterococcus > fep B 42 MRSA > A% Mg 4 2

MRSA -t b5 £ Flagp ERl2 ¥ L 5 £nFtmpE b2
A

BRELILFIEREL AN NFZRF AL 0K > % > & & colistin &

£
Fo
L2 AT BPAEPRTERE > L EEFY T Np &

“ay

= 2

carbapenem # & & colistin £ tigecycline ¥t 7 £ B M m ARG F b 2 A IF

o TR SRR P ERATR § R R E R -

@FHELRFAL S %2 LSRR

ErrF AP EEE Y cTEFEYEAIFER T G oS g
AR ERENFRBHLFRED L ERREF L e FL AR Ao
Pobin FHRT F R SALF R A2 o E Rl EREL L w o T
b frdfup BRI 22 kdp 0 NEFES 2 G ool TR G LR
ot RETREFFATH T o pE® -
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B)® ~ %

Bl- ~ 5% # % F27 ik w1 E % 2 ESBL-Escherichia coli 4 3

Dice (Tol 1.0%1.0%) {H>0.0% 530.0%) [0.0%.100.0%)
E.coli E.coli

CA ESEC 21
CA ESEC 23
CAESEC 20
CAESEC 18
CAESEC 19
CA ESEC 24
CAESEC 01
CA ESEC 03
CAESEC 16
CA ESEC 06
CAESEC 02
CAESEC 10
CA ESEC 07
CA ESEC 04
CAESEC 11
 CAESEC 09
CAESEC 12
CA ESEC 26
CAESEC 15
CA ESEC 27
CA ESEC 25
CAESEC 28
CAESEC 13
CA ESEC 08
CAESEC 17
CA ESEC 05
CA ESEC 22
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Bl=- ~omd % % e 26 AT B 4 2. AmpC-Escherichia coli 4 %)

Dice (Tol 1.0%-1.0%) (He0.0% S=0.0%) [0.0%-100.0%)
E.coli E.coli

CA AmpC EC 04
CA AmpC EC 22
. CAAmpCEC20
CA AmpC EC 23
CA AmpC EC 05
CA AmpC EC 14
CA AmpC EC 01
. CAAmpC EC 11
CA AmpC EC 16
CA AmpC EC 25
CA AmpC EC 24
. CAAmMpCEC21
CA AmpC EC 27
CA AmpC EC 26
CA AmpC EC 29
CA AmpC EC 13
CA AmpC EC 18
CA AmpC EC 03
\ CAAmpC EC 08
CA AmpC EC 17
. CAAmMpC EC 19
CA AmpC EC 06
. CAAmMpCEC15

. CAAmpCEC 10
Y CA AmpC EC 28
CA AmpC EC 30
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Bl= > r

EI I 3 %75 F 23 AL % R 4 2. ESBL-Klebsiella pneumoniae £ 7]
& 2|4 B R

Dice (Tol 1.0%-1.0%) (H>0.0% S=0.0%) [0.0%-100.0%]
Kp KP

=] =1

R . Fhn on

70

ESKP11
. ESKP23
ESKP10
ESKP15
ESKP12
ESKP17
ESKP16
ESKPO7
ESKP13
ESKP14
ESKPO1
ESKPO8
y | ESKPOS
| ESKP22
. ESKP21
ESKP02
~ ESKP19
ESKP20
| ESKP24
ESKP04
| ESKP25
ESKP18
ESKP09

4|—4
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Bz~ 5 a 3 % ¥ 50 tkEp B % 2 Enterococcus A F14 3147 B Fl

Dice (Ted 1 0%-1.0%) {H>0 0% S50 09%) [0.0%-100.0%]
Entrococuus Entrococuus

G VO PR /O DU, SO JCL O O, ST /oWt  SURLL

=100

Entro 05
Entro 24
Entro 18
Entro 26
Entro 22
Entro 03
Entro 20
Entro 04
Entro 44
Entro 01
Entro 25
Entro 06
Entro 23
Entro 02
Entro 19
Entro 49
Entro 08
Entro 09
Entro 07
Entro 11
Entro 17
Entro 21
Entro 13
Entro 14
Entro 16
Entro 10
Entro 15
Entro 29
Entro 31
Entro 36
Entro 40
Entro 30
Entro 33
Entro 34
Entro 35
Entro 41
| Entro 38
Entro 27
Entro 28
Entro 46
Entro 50
Entro 45
Entro 51
Entro 47
Entro 12
Entro 48
Entro 32
~ Entro 39
Entro 37
Entro 43

ﬁﬁﬁm oL %mj#;%mwl

[\
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BT~ 5sdE FROKEN E %2 MRSAZ F14 4] 4p B F]

Dice (Tol 10%-1 0%} (H>0 0% 50 0%) [0 0%-100.0%)]
MRSA MRSA

AN SN AU NI .. ...,

MRSA 07
MRSA 13
MRSA 15
MRSA 03
MRSA 05
MRSA 16
MRSA 02
MRSA 08
MRSA 11
MRSA 28
MRSA 30
MRSA 26
MRSA 29
MRSA 10
MRSA 17
MRSA 12
MRSA 14
MRSA 01
L— - smmestamaainl  vRsaos
MRSA 19
MRSA 25
MRSA 24
MRSA 04
MRSA 27
MRSA 18
MRSA 23
MRSA 20
MRSA 21
MRSA 22
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B>~ 5w HE F 264 % 2 MRSAZ F14 4l 4p B ]

Dice (Tol 1.0%-1.0%) (H»0.0% S>00%) [0.0%. 100 0%]
MRSA MRSA

' CAMRSA12
" Py CAMRSA25

o T T o CAMRSAQS
“Tailcsibens CAMRSAO3

T, CAMRSA14
CAMRSA19

1 CAMRSAO7
CAMRSADS

. CAMRSA29
§ . CAMRSA30
CAMRSAO2
toinm CAMRSAOS
T CAMRSA15
] D! CAMRSA13
CAMRSA18
= CAMRSA24
R CAMRSAZ23
I CAMRSA28
m CAMRSA16
CAMRSA21
n CAMRSA26
! CAMRSA22
n CAMRSAD9
CAMRSA17
CAMRSA10
CAMRSAQ4

|

IR
-
-

i

ga:-_ dussilenc

R e B B .;:.gl_,.‘.r.-ili--._
b
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Bl- ~ o EX ,&%5 42+ Acinetobacter baumannii £ F]7] 4p b B

Dice (Tol 1.0%-1.0%) (H>0.0% S>{1.0%) [0.0%-100.0%]
AB

TWGH AB24
TWGH ABZS5
TWGEH AB3S
TWGH ABD2
TWGH ABD4
TVGH AB15
TWGH AB17

TVGH AB12
TWGH AB14
TWGH ABO1
TWGH ABD3
TWGH AB42
TWGH ABDS
TWGH ABDE
TWGH ABOT
TWGH AB18
TWGH AB30
TWGH AB16
TWGH AB22
TWGEH ABZ3
TWGH AB32

254



Bl A~ s ATRF IR S LRER 2 ABFA T340 B B

Dice (Tol 1.0%-1.0%) (H>0.0% S>0.0%) [0.0%-100.0%]

AB
BB RLBLELRLELS » ,
S SLABOY
| T T SL AB 02
| B - oL
_ S TS 1 SL AB 03

B4 ~ & & colistin£? carbapenem (imipenem{frmeropenem) ¥tPDR-AB

Btk 2 B

Survival curves of PDRAB Ala396
(1/2 MIC, Standard inoculum)

2
15 L —— Control
5 —— Colistin
= —&— Imipenem
@ 1L - Meropenem
) -~ Co+IMP
O - Co+tME
0.5
: 7 = ‘ ‘ —
0 4 8§ 12 16 20 24 28 32 36 40 44 48

Time (h)
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Bl ~ & Hcolisting tigecycline $tPDR-ABF7 4 2 B F1F* o

PDRAB Ala396: MIC (Colistin:0.12 ug/ml, TGC:2 ug/ml)

PDR-AB (Ala 396)
1010

10°
108
107
108
10°

104

CFU/mI

103
102

10°

100

101 T T T T
0 10 20 30 40 50

——e—— Control Time (hr)
........ O TIgeCYC“ne
——-w——— Colistin sulfate
——&-—- Combine
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B+ - ~ & #Hcolisting? imipenem¥+ # & % 4 2 Enterobacter cloacae3 1 IF
2 HFIEH o

The Enterobacter cloacae (strain Ent 831) was resistant to ampicillin,
cefazolin, cefuroxime, ceftazidime, ciprofloxacin, ertapenem, flomoxef,
gentamicin, lomefloxacin, piperacillin and piperacillin/tazobactam, by
standard disc diffusion test. The MICs of tigecycline, cefepime, imipenem
and colistin against the E. cloacae (strain Ent 831) were 4.0 pg/ml, 2.0
ug/ml, 0.5 pug/ml and 1.0 pg/ml, respectively. PCR and subsequent

sequence analysis confirmed the presence of blagyy.,.

Survival curves of Ent 831
(2xMIC, standard inoculum)

10
—

8 |
— 6 =+ (Control
§ ¢ -*-Combined
=
_L_:ﬂ A =+ Imipenem
= | | -o-Colistin

2

0 e % X

0 4 8 12 16 20 24 28 32 36 40 44 48
Time (h)

M (R — 3 Rt o)
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B+ - ~ & #Hcolisting? imipenem¥+ # & % 4 2 Enterobacter cloacae3 1 IF
2 HFIEH o

The Enterobacter cloacae (strain Ent 831) was resistant to ampicillin,
cefazolin, cefuroxime, ceftazidime, ciprofloxacin, ertapenem, flomoxef,
gentamicin, lomefloxacin, piperacillin and piperacillin/tazobactam, by
standard disc diffusion test. The MICs of tigecycline, cefepime, imipenem
and colistin against the E. cloacae (strain Ent 831) were 4.0 pg/ml, 2.0
ug/ml, 0.5 pug/ml and 1.0 pg/ml, respectively. PCR and subsequent

sequence analysis confirmed the presence of blagyy.,.

Survival curves of Ent 831
(2xMIC, standard inoculum)

10
—

8 |
— 6 =+ (Control
§ ¢ -*-Combined
=
_L_:ﬂ A =+ Imipenem
= | | -o-Colistin

2

0 e % X

0 4 8 12 16 20 24 28 32 36 40 44 48
Time (h)
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e

“-)

% ¢t & A ESBL Escherichia colis %]4F 2

1. P & : 1 PFGE &% g 4 ESBL Escherichia coli & 714 -
2. HFEE-=E
(1) ##t @ 27 tkFx:n » ESBL 2 Escherichia coli » 4 %] %#%5. % CaESEC 1 ~
CaESEC 28 (# # 14 @ ;2 » ¥7) o
(2) =i : A1 DNA 5 Xbal *» &]ts 12 PFGE & {7 4 4] » £ - DNA T A B¢
BioNumerics # 48 & {7 A 7 & fh #1312 [ enjp B 42> 2% {2 12 45 Tenover % & ¥
BT e \ﬁﬁ 287 FfaA Al o & Fik PFGE & 47 16 2 7 £.3] 3¢ (fragment
patterns) > s‘l 27 iESE RIS A R FALR A 4~6 o R
ﬁﬁ?;;wag;ﬂ LR F=3FEYE MR- 43
3. A%

R AR (Fl- 2 B2 )27 7 %A 5 AU 2 21 3)(2- ) # ¢

CaESEC01, 02, 03, 06, 10 = 16 % - A F7|(A) - # ¢ CaESEC01,03 = 16
B+ A1 %) » CaESECO06, 02 2 10 R A 5] *+ A-2, A3z A4 T4 A
CaESEC18 2 19 A F4l4p e it B 2] 5 # 4R A i+ C~U 7] -
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'Hiiii:l r-l‘t.tr.ib-t r.'jii-==l-'f'. Kh

A79 N
A0 8
SR?2 0
ER R
AR5 N
43A S

38R N
330 5

201 N

g
¥
-

-

-
-
-
-
-

247 [

"0 loliuig‘.

104 0

[ ]
I N N N T TR

145 S

97 0

4R S

Bl- PFGE 4 37 i Bl 1
d % 3 + 4 9 % marker, CaESEC01, CaESEC02, CaESEC03, CaESECO04,
CaESECO05, CaESEC06, CaESEC07, CaESECO08, marker, CaESECO09,
CaESEC10, CaESEC11, CaESEC12, CaESEC13, CaESEC14, CaESEC15,
marker -
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@ B IR i i

Kh

A0 S
587 0
A70 0
¥ 53238

4R5 0
434 S

2RR N
7201 0
220 5

247 [

104 0

.-I-
L]
-
-
-
-
-~
-

.

145 S

97 0

| 4R 5

Bl- PFGE » A% /AR 2
d % 3 + 4 9 % marker, CaESEC16, CaESEC17, CaESEC18, CaESEC19,
CaESEC20, CaESEC21, CaESEC22, CaESEC23, marker, CaESEC24,
CaESEC25, CaESEC26, CaESEC27, CaESEC28, CaESEC30, marker -
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SEE

CaESECO01

CaESECO03

CaESEC16

CaESECO06

CaESECO02

CaESEC10

CaESEC18

CaESEC19

CaESECO04

CaESEC05

CaESECO07

CaESECO08

CaESECO09

CaESEC11

CaESEC12

CaESEC13

CaESEC15

CaESEC17

CaESEC20

CaESEC21

CaESEC22

CaESEC23

CaESEC24

CaESEC25

CaESEC26

CaESEC27

CaESEC28

ClH0n O T0IZIZ MR ——ITOMMOO| @
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(" =)

% *t & 4 AmpC-Escherichia coli~ 4] 3F £

4.
5.

p et 12 PEGE # %)t g 24 AmpC Escherichia coli £ 714 -
g =2
(1) ###L:26 tkFr:2 s AmpC 2. Escherichia coli> # %] %% 5 CaCEC 1 ~ CaCEC
30(H*¥ 2,7,9% 12 &% »47) °
(2) =% : At DNA & Xba | *» & {5 ™ PFGE i& {7~ 4] - £ #-DNA T /4§12
BioNumerics #i 48 i& {7 4 47 & A F1 412 B cifp b 12> 2215 i 95 Tenover % & %
A A AR RAEA F] o & Ak PEGE & 4718 2 ¥ £ 3] 3¢ (fragment
patterns) FARZTHFETBEORF 2RI F LR A0 4~60F 7 50 Rl
ek LaAl # AR F 3K RiFs k-3
A Ak g
HHTARSS(B- 2 B )26 7 %45 AU 214)(4-)- 27
CaCECO06, 15, 17,19 5 - A F]4](A) » # ¢ CaCEC06 % 15 > A1 3] »
CaCEC17 2 19 A2 4] s m BAl2 CAIp| & 4 55 % & 4] » CaCEC16
A 744 b 3t B-1 3] » CaCEC25 A& 713 > B-24] ; @ CaCEC26 #7414
> C-14] » CaCEC29 A F1A| & C-2 7] 5 H 4P 4 > D~U 7 -
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& B EaeselaE = ; e Kh

A70 0
A0 5
587 0
533 5
485 0
436 5

288 N
220 5
701 N
747 &

104 0

145 8

Q7 0

4R S

Bl- PFGE # 3|7 A B 1
d = I + 4 % 5 marker, CaCEC01, CaCECO03, CaCEC04, CaCECO05, CaCECO06,
CaCECO08, CaCEC10, CaCEC11, marker, CaCEC13, CaCEC14, CaCEC15,
CaCEC16, CaCEC17, CaCEC18, CaCEC19, CaCEC20, CaCEC21, marker °
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Kh

A70 0
630 S
57 0
522 5

485 0
43R 5
2RR N
2305

701 0

247 [

104 0

145 8

Q7 0

4R S

Bl= PFGE & 3|7 X B 2
d = I + 4 % 5 marker, CaCEC01, CaCEC03, CaCEC04, CaCECO05, CaCECO08,
CaCEC10, CaCEC13, CaCEC14, marker, CaCEC22, CaCEC23, CaCEC24,
CaCEC25, CaCEC26, CaCEC27, CaCEC28, CaCEC29, CaCEC30, marker °

L- EEA A4

Hfb # 514
CaCECO06

A-1
CaCECI15

A

CaCEC17

A-2
CaCEC19
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CaCECI16

B-1

CaCEC25

B-2

CaCEC26

CaCEC29

C-2

CaCECO01

CaCECO03

CaCEC04

CaCECO05

CaCECO08

T Q| m | m |-

CaCECI10

P

CaCECl11

—

CaCEC13

CaCECl4

CaCEC18

CaCEC20

CaCEC21

CaCEC22

CaCEC23

CaCEC24

CaCEC27

CaCEC28

CaCEC30

clR || m OO0 |Z2 |2 || R
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("t =)
%t B 2 ESBL Klebsiella pneumoniae 4 %) 3R £

7. Pt 2 PREGE &%)t g 4 ESBL Klebsiella pneumoniae # #13] -
8. ﬁg}:i;::r—%;;c :
(1) #3223 $kFrin 2 ESBL z Klebsiella pneumoniae » 4 %] % %. %2 ESKP 1 ~
ESKP 25 (# # 3 2 5 &% »47) °
(2) »: : /% DNA 5 Xba |l *» &) PFGE i£{7 4~ 3] > £ - DNA 7 i B/
BioNumerics #t48:& 7 4 47 & L F1 3] 2 &F cfp B 1> 2R 15 ik 45 Tenover % ?ﬁ
A k2 R AR T FfAA A o & Ak PFGE £ 4718 2 % B3] 5 (fragment
patterns) » & % §l 2T HEFBE RS 2RI FLE A0 4~60 VR R
Frrk&a LR F=3FEE RIFF- 51
9. ~AE%
RETARLE(F- 2 H-)%264%7 %4 52 A~NRE 183 (2- ) H 7
ESKP10,12,15,17 3 F - &rﬂ“'( ): 2 ¢ ESKP12 2 17 %>t A-1 17 3] ' ESKP10
2 15p 4~ B A-2% A3 %3], & Bz C ARl )"Ao\,;r%?»l’ﬁﬁj ESKPO06 #
514 4p e >t B-1 4] » ESKP22 éﬂi]f&,*& B-2 %] ; » ESKP19 & #14] &>t C-1
» ESKP20 £ #1343 C-2 4] 5 H4p| 4 &> D~R 4 -
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I Kh

A70 0
A0 5
587 0
533 5
485 0
436 5

288 N
220 5
701 N
i 740 5

104 0

®
_‘
-
-
-
&
[
a

145 8

Q7 0

4R S

Bl- PFGE & A% 7~ Bl 1
d % I + 4 9] 2 marker, ESKP01, ESKP02, ESKP03, ESKP04, ESKP05, ESKP06,
ESKP07, ESKP08, ESKP09, marker, ESKP10, ESKP11, ESKP12, ESKP13,
ESKP14, ESKP15, ESKP16, ESKP17, marker
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- R e IR @I T e

Kh

A70 0
630 S
57 0
522 5

485 0
43R 5
2RR N
2305

701 0

247 [
104 0

145 8

Q7 0

4R S

Bl- PFGE %~ 3| & A B 2
d % I + 4 9] 7 marker, ESKP01, ESKP02, ESKP03, ESKP04, ESKP05, ESKP06,
ESKP07, ESKPOS, ESKP09, marker, ESKP18, ESKP19, ESKP20, ESKP21,
ESKP22, ESKP23, ESKP24, ESKP25, marker °

Lo EEA A4

785 5 3 57
ESKPI12
A-1
ESKP17
A
ESKP10 A-2
ESKPI15 A-3
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ESKPO06

B-1

ESKP22

B-2

ESKP19

ESKP20

C-2

ESKPO1

ESKPO02

ESKP04

ESKPO07

ESKPO8

T Q|™|m| g

ESKP09

P

ESKPI1

—

ESKP13

ESKP14

ESKP16

ESKP18

ESKP21

ESKP23

ESKP24

ESKP25

IO m|IOolZ ||| R
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("t e )

LN B %4 Enterococcus4 A4 £

10. p = 2 PFGE &% g 4 Enterococcus # 713 -
11, st = %
(1) 4L : 50 kg rxa2. Enterococcus @ 4 B %% 2 Entero 01 ~ Entero 51 (#
P42 & AT) e
(2) »: : /% DNA 5 Sma |l *» &]{s 12 PFGE i& {7 4 4] » £ % DNA T A Bl
BioNumerics #4887 A 47 & ﬁ’sr] 32 B codp b1 0 22 18 ik 45 Tenover % # ¥
A AR SRR RS F] o & Ak PEGE & 4718 2 ¥ B3] 3¢ (fragment
patterns) - F A & =7 iF ¥ B RIBF A 2RI F AR 0 4~6 0% F 50 R
Fark&d FARF=3F"K > RIFLF- 3
12. A 3|25 ¢
e ARSE%% 00 %7 %A 5 A~W x 233](£-); * fie & Dice & AJ%IJ
H Dice l'ﬁ""'v'-‘quFaFE'—éFTﬂ' ' B A 81~89 75 7 I i“;‘J 3 81 B A
Pagal o 29 A~L A 7141 % & 21‘%1?]7%'1 bl o iy 2 A2 IR R fwbm'Ti
%;mﬁ%mﬁMéa%ﬁMﬂNﬂo
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@& BaEmea e IR

42A S
2R N

220 5
701 0

247 8

2 8-
£ 0
&

=

104 0

145 8

97 N

4R S

®- PFGE # 3| % ARl 1
d % 3 + 4 4 & marker, Entero 01, Entero 02, Entero 03, Entero 04, Entero 05,

Entero 06, Entero 07, Entero 08, Entero 09, marker, Entero 10, Entero 11, Entero 12,
Entero 13, Entero 14, Entero 15, Entero 16, Entero 17, marker
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Kh

4R5 0
2RKR N

3305
701 0
747 5
104 0

145 S

Q7 0

4R S

Bl =

PFGE 4 4| % i Bl 2
d % % + 4 4| 2 marker, , Entero 18, Entero 19, Entero 20, Entero 21, Entero 22,

Entero 23, Entero 24, Entero 25, Entero 26, marker, Entero 27, Entero 28, Entero 29,
Entero 30, Entero 31, Entero 32, Entero 33, Entero 34, marker
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C I T I T .

| I lllln‘

P8
ERALE |
TN

i
!

i

i

B = PFGE 4~ 3|7~ B 3
d Z % + 4 4| & marker, , Entero 35, Entero 36, Entero 37, Entero 38, Entero 39,
Entero 40, Entero 41, Entero 43, marker, marker, Entero 45, Entero 46, Entero 47,

Entero 48, Entero 49, Entero 50, Entero 51, marker
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FBA 1 4

B

# 513

Entero 03

Entero 18

Entero 20

Entero 22

Entero 26

Entero 07

Entero 08

Entero 09

Entero 11

B-1

Entero 17

B-3

Entero 31

Entero 36

Entero 40

Entero 30

C-1

Entero 33

C-2

Entero 13

Entero 14

Entero 16

Entero 10

Entero 01

Entero 25

Entero 04

Entero 44

E-2

E-3

Entero 34

Entero 35

Entero 41

Entero 45

Entero 51

Entero 47

G-1

Entero 02

Entero 19

Entero 06

Entero 23

Entero 27




Entero 28

Entero 05

Entero 24

K-1

K-2

Entero 46

Entero 50

L-1

Entero 12

Entero 15

Entero 21

Entero 29

Entero 32

Entero 37

Entero 38

Entero 39

Entero 43

Entero 48

Entero 49

Si<|c|d|on|xm|Oo|T|O0|Z2|Z
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GEED)
e B % MRSA % 3]4F £

13. B e 2 PFGE &% 2 B 4 MRSA £ 714 -
14, s =2
(1) #H## 29 kg rrnz. MRSA > & ul%%. 5 MRSAO01 ~MRSA30 (2 # 09 &
A AT) o
(2) »i2 : 7% DNA 5 Smal 7 2|5 PFGE &7 4 3] » £ % DNA T A R
BioNumerics #ic #8138 7 2 47 & 2 F131 2 B erfp B {2 > X 18 i 95 Tenover ¥ &
gk 2 AR R T RS A o & AR PFGE 4 47 18 2 & £ 3] 5 (fragment
patterns) P FARZTHESE RS AR FAR A 46 YR R
Wadlkids FLRF=35F K0 ML F- 4l
15, AA| 2%
%g%?')’;\’ BlE%:Z229%7 %A 5 AW E 198](£-); = £ Dice & ,l]‘%lj
# Dice 15%%584%51’6—:‘9?’;' » F A T3~84 7 E A i";‘] T3P A
Bagale 29 A~H A 73] ¥ 3 2%;’&1;‘]7}@'1 b FEIRRE LA A Fap B .f,l.m'F-
A “hﬂ%akw 2R v -
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Kh

43R 5
3RR N
320 5
7201 0
747 5

104 0

145 S

Q7 0

4R S

Bl- PFGE & 3% A~ Bl 1

d % 3 + %4 %] % marker, MRSA 01, MRSA 02, MRSA 03, MRSA 04, MRSA 05,
MRSA 06, MRSA 07, MRSA 08, MRSA 09, marker, MRSA 10, MRSA 11, MRSA

12, MRSA 13, MRSA 14, MRSA 15, MRSA 16, MRSA 17, marker °
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Kh

4ARS N
2Rk N

220 %

201 0

247 [

104 0

145 S

97 0

4R [

®l- PFGE » 4| % /AR 2

d % 3 + %4 % % marker,, MRSA 18, MRSA 19, MRSA 20, MRSA 21, MRSA 22,
MRSA 23, MRSA 24, MRSA 25, marker, MRSA 26, MRSA 27, MRSA 28, MRSA

29, MRSA 30, marker °
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e

MRSA 07

MRSA 13

MRSA 15

A-2

MRSA 19

MRSA 25

MRSA 24

B-1

MRSA 01

MRSA 06

MRSA 12

MRSA 14

MRSA 18

MRSA 23

MRSA 20

MRSA 21

MRSA 05

MRSA 16

G-1

G-2

MRSA 10

MRSA 17

H-1

H-2

MRSA 02

MRSA 03

MRSA 04

MRSA 08
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MRSA 11 M
MRSA 22 N
MRSA 26 @)
MRSA 27 P
MRSA 28 Q
MRSA 29 R
MRSA 30 S
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CEES

et R 4 MRSA (multidrug-resistant Staphylococcus aureus)4 3] 3k 2

16. B ¢t 12 PFGE &%)kt & 2 MRSA # 77 -
17. Hipe = 2
(1) H# : 26 tirEznz. MRSA » A 5 %3 % CAMRSA 1 ~ CAMRSA 30 (3 ¢
1,11,20 2 27 @2 &~ 47) o
(2) =% : 4 DNA 5 Smal*» 1] {4 2 PFGE i {74 %] » £ # DNA ¢ i |12
BioNumerics #t#8:& 7 » 47 & A F1 312 FF edp B 12 > 2R 12 i J5 Tenover & § +
A AR AR FAEA F] o & Ak PEGE & 4718 2 ¥ B3] 3¢ (fragment
patterns) FARZTHERE O RFL R FLRE AW 46052 50 R
a2kl #LREF=3F"EK RF:F- 1
18. » Al % ¢
HHTARSS(B- 2 B )% 2607 %4 5 AP 2 1673(2-)- 2 ¢
CAMRSAO07, 08, 29, 30 5 F - A #14](A) 2 ¢ CAMRSAQ7 %2 08 =t A-1 7 4>
CAMRSA10 2 15 p|~ % A-2 2 A-3 17 73] ;: CAMRSA12 ¢ 25 CAMRSA23 ¢
28, CAMRSA21,22 2 26 » 4>*B,C %2 D] » # X B * <35 % K> ;{é&ﬁ?;
B-4:m E,F2 GAPI 24 55 % 4 » CAMRSAO6 £ 74|40 It > E-1
4] CAMRSA15 & 14| »+ E-2 4] ; CAMRSAQ9 # 7173 4+ F-1 4] CAMRSA17
A 73 F 3 F-2 4] 5 CAMRSA13 & 714 »+ G-1 4] » CAMRSA18 & 77 4+
G-2 7] ; H4p] L 3 H~P 4] -
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Kh

A70 0
A0 5
587 0
533 5
485 0
436 5

288 N
220 5
701 N
747 &

104 0

145 S

-
-
-

-

-
-
28]
L
-

Q7 0

4R S

®l- PFGE 4 3% 7§ 1
d = 3 % & %] 5 marker, CAMRSAOI, CAMRSA02, CAMRSA03, CAMRSAO04,
CAMRSAO05, CAMRSA06, CAMRSA07, CAMRSA08, CAMRSAO09, marker,

CAMRSA10, CAMRSA11, CAMRSA12, CAMRSA13, CAMRSA14, CAMRSAL1S,

CAMRSA16, CAMRSA17, marker °
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Kh

A70 N0
AN S

SR7 N

EERRES
4850

434 S
2RRN

220 1%
201 0

247 [
104 0
145 8

Q7 0

4R S

W= PFGE 4 4| % il 2

d % 3 + %4 %] % marker, CAMRSAO1, CAMRSA18, CAMRSA19, CAMRSA20,
CAMRSA21, CAMRSA22, CAMRSA23, CAMRSA24, marker, CAMRSA2S,

CAMRSA26, CAMRSA28, CAMRSA29, CAMRSA30, CAMRSA11, marker °
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FIfE A Al &

R

CAMRSAO07

CAMRSAO8

CAMRSA29

A-2

CAMRSA30

A-3

CAMRSA12

CAMRSAZ25

CAMRSA23

CAMRSAZ28

CAMRSA2I

CAMRSA22

CAMRSA26

CAMRSAO06

CAMRSAIS

E-2

CAMRSAO09

F-1

CAMRSA17

F-2

CAMRSA13

CAMRSAI18

G-2

CAMRSAO02

CAMRSAO03

CAMRSA04

CAMRSAO5

CAMRSAI10
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CAMRSA14

CAMRSAI16

CAMRSAI9

CAMRSA24

o O | Z | Z
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(lﬁ»ﬂ_'.: )

oAb R 8 @ 3 Acinetobacter baumannii A ) 3R 2

19. p v 2 PFGE &%) 4 ¥t A baumannii & #13] o
20. Fpfter = E

21.

(1) H# 424 AB -

(2) == : /% DNA 5 Apal *» 2]t 2 PFGE i {7~ 3] » £ £ % DNA T 7 R 14
BioNumerics #c48:& 7 4 47 & 2L %13 2 FF cifp B 1> 2R 18 ik 45 Tenover % %‘f;ﬁ
A 2 B LR RS A - & Rk PFGE & 4718 2 ¥ B4 3" (fragment
patterns) » # £ B =7 i ¥ f > PIF 5 2 ARl F AR A3 4~6 15 2 B R
§f = # I 37 3(Possibly related) 5 # 4 £ =3 i ¥ & > RIiF 5 b - 57 3]
(Closely related) -

Al 5
42 th? 3 3HRAB EZ 2 F A4 AN A %L 11,19 2 38 itk o 1345 T A

Bl %% 397 %A 5 A~P £ 16 4](% - ) ® fe & Dice &+ 2|%|H Dice &

W88 L - KA FANTE~88 T L AR LA ] T8R A A o H P

A~E AT 5 24k Efa e B ARG 134k 2 ¥ 5 - A5 A

P B#Ee3 8 H? THRIRP-FAZ 1R 3R LA CEEep ¥ 2~3

®RE AR LA A HEFRR LA F~P 3] -
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Kh

43K 5
2RR N
3305
701 0

2497 [

104 0

145 8

97 0

4R S

Bl- PFGE » 4| % ARl 1

d = 3 + 4 % % marker, TVGH AB 01, TVGH AB 02, TVGH AB 03, TVGH AB 04,
TVGH AB 05, TVGH AB 06, TVGH AB 07, TVGH AB 08, TVGH AB 09, marker,

TVGH AB 10, TVGH AB 11, TVGH AB 12, TVGH AB 13, TVGH AB 14, TVGH AB

15, TVGH AB 16, TVGH AB 17, marker -
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G @ e S Kh

4R5 0
2RR N

220 5
7201 0

7497 S
104 0

145 8
Q7 0

4R S5

®l-= PFGE ~ 4] & /< ] 2

d = 1 + 4 % 5 marker,, TVGH AB 18, TVGH AB 19, TVGH AB 20, TVGH AB 21,
TVGH AB 22, TVGH AB 23, TVGH AB 24, TVGH AB 25, TVGH AB 26, marker,
TVGH AB 27, TVGH AB 28, TVGH AB 29, TVGH AB 30, TVGH AB 31, TVGH AB

32, TVGH AB 33, TVGH AB 34, marker -
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L
(N B NN

43

-
-
-
»
-
-
-

-

(BN = = R

sl u
1

SR R R

L]
Ll 2

YT

'
)

R &

Y ]
- r 9
'
'

]

EIRETE =

PFGE # #| % 7~ B 3 % 4

Bl=+d =3 + 4~ % 5 marker,, TVGH AB 35, TVGH AB 36, TVGH AB 37, TVGH
AB 38,

TVGH AB 39, marker, TVGH AB 40, TVGH AB 41, TVGH AB 42, marker -

B] 2z marker, TVGH AB 09, TVGH AB 11, TVGH AB 19, TVGH AB 38, marker -
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HiA Al %

B

<

TVGH AB 24

TVGH AB 25

TVGH AB 35

TVGH AB 20

TVGH AB 28

TVGH AB 29

TVGHAB 33

TVGH AB 34

TVGH AB 36

TVGH AB 02

TVGH AB 04

TVGHAB 15

TVGHAB 17

TVGH AB 08

TVGHAB 10

TVGH AB 31

TVGH AB 37

TVGHAB 39

TVGH AB 40

TVGHAB 09

TVGH AB 27

B-2

TVGHAB 22

TVGHAB 23

TVGH AB 32

C-1

C-2

TVGHAB 12

TVGHAB 14

D-1

D-2

TVGHAB 18

TVGHAB 30

E-2

TVGH AB 01

TVGH AB 03

TVGH AB 05

TVGH AB 06

TVGH AB 07

«|—I|®|m




TVGHAB 13 K
TVGH AB 16 L
TVGH AB 21 M
TVGH AB 26 N
TVGH AB 41 @)

P

TVGH AB 42

294




Dice [Tol 1.0%-106) (H>0L0% S>0.0%] [00%-100.0%]
AB

295

TViGH AB1S
TWViGH AB1T

TViGH AB12
TViGH AB14
TVGH ABMM
TViGH ABDG
TViGH AB42
TVGH ABDS
TVGH ABDS
TVGH ABOT
TGEH AB18
TWGH AB30
TVGH AB16
TVGEH ABZ?
TVGH ABZ3
TViGH AB32
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GRS
#7# ¥ I~ MDR-AB » 3137 £
22. p - 1 PFGE &% ATH ¥ ke MDR-AB 2 #11] -

23. HHpEE
(1) #4# : 4 $ MDR-AB

AR | w2 P4 7 7§ 2% A

(2) =i : F# DNA 5 Apal*» 2]t 2 PFGE &7 4 3] > £ # DNA 2 /% B(#- )
2 BioNumerics #ic #8 i& {7 4 47 & 2 %14 2. @ ehdp B 12 (B] = )> #% 15 & 45 Tenover
FEFTE AL LREFFAEA 3 L FIRPFGE 4 4718 2 # £ 3] 5 (fragment
patterns) » FEL B =T i ¥ £ RIfF 5 2 FAEA FELB A0 4~60F ¥ £
§f = 7 I 5 3] (Possibly related) ; # £ £ 5 =3 ix # & » RliF 5 I - 477
(Closely related) -

24, » A%

FABTRAGAZBAT Y 1,22 AR KRUWAT 20k B A
3R LA ML BET BYERE &R RELNZFAK

297



Kh

288 N
220 5
701 N

2497 [

104 0

B - PFGE »~ 3| T 7 Bl
A. ¥ = 3 + 4 4| 5 marker, 1, 2, 3, 4, marker

B. ¢ % % + %4 %] 5 marker, 3, 4, marker °
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Dice (Tol 1.0%-1.0%) (H=0.0% S=0.0%) [0.0%-100.0%]

AB AB
A VOO A A OO
- SL AB 01
SL AB 02
SL AB 04
SL AB 03

B A& F134p B R
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(FFF5LT+)
Buffer &

(1) PIV
1M NaCl, 10 mM Tris-HCI (pH 7.6) - ﬁ,'J’EﬁZ’%S‘%EéI %0 AR
(2) 2% LMG ":L:JfLJﬁFJ
2g LMG(Certified Low Melt Agarose, BIO-RAD) per 100ml PIV » ~ Pty f5i5 5
= 10sec > ﬁ]’ %k’;:“?’ﬁﬁjéﬁféé » B Overn ’rﬁE'J (%@?ﬂfi&i:@?'fg[‘)
(3) Lysis buffer
1M NaCl, 100mM EDTA (pH 8.0), 6 mM Tris-HCI (pH 7.6), 0.5% SERVA, 0.2%
sodium deoxycholate, 1mg lysozyme per ml -
(4)Lysis buffer for MRSA
1M NaCl, 100mM EDTA (pH 8.0), 6 mM Tris-HCI (pH 7.6), 0.5% SERVA, 0.2%
sodium deoxycholate, 0.5% Brij 58, 1mg lysozyme per ml, 50ug lysostaphin per
ml -
(5) 10mg/ml RNase A %ﬂﬁﬁ
1. &jf; RNase solution
10mM Tris-HCI (pH 7.6), 15mM NacCl
2. }{ﬁ’ 5ml pvRNase solution i * ;EZ#E 50mg Ribonuclease A (Sigma, Product no
R6513) 50mg [‘J:%j{ﬁdfiﬁf% = F1oi4EE 1.5ml %%@%L\ﬁ(éﬁfOEml ~
1ml) > fﬁl' F-20°C W Er o
(6) 20mg/ml Lysozyme %ﬂﬁﬁ (%l@?ﬁti:@?'fg[‘)
TV 1ml PIV buffer %* 20mg Lysozyme powder %ﬁiﬁiﬁf‘d =59 1min > fg{ﬁf‘?yj*‘f ’
'@lj o
(7) Solution C
1% SERVA, 0.4M EDTA - ﬁqEﬁi’%ﬁ&l % AR o
(8) 20mg/ml Proteinase K %ﬂﬁﬁ
1ml fiy H20 =® 20mg Proteinase K > %ﬁiﬁiﬁ’ﬁd =i oy 4EZ 1.5ml r‘{@%?ﬁ%“ﬁ
fg[‘ +-20°C W o
(9) REase buffer |
1x RE buffer (TFA»[ BSA)
(10) REase buffer II
1x RE buffer (FA»[ BSA)* REase
REase :
Enterococcus, VRE, MRSA : Sma |
Escherichia coli, Klebsiella pneumonia, Chryseobacterium meningosepticum :
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Xba |
Acinetobacter baumannii, Chryseobacterium indologenes : Apa |
* ﬁ%’[féﬁ%%% paper °
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Pulsed-Field Gel Electrophoresis, PFGE for G (-)

T | W i
1 fE{EéI(LB broth) » O/N
2 Fi‘?Eu 5000 rpm/ 4 C / 20mins
3 il 1 PIV buffer - fhifle OD SIS 1.0~1.1
4 ”V 500]11 [RIifk > EE= > 8000 rpm/ 4T /5 mins
5 Z HE ko Yt 500ud PIV buffer b6 & F | BRI EE ST
6 §J|TE[ 2% Low melting agarose (LMG) '&FF' * 50 C’Hif*Fl ) rﬁ fpH
7 7% plug mold (BIO-RAD) » JKf 27 5% 6 °fi - ﬁ?v 200 pl ﬁiﬁ EAIINES
* plug mold - f%‘j\{%a[a“u'féé(:zﬁﬂ/ 10min > 4°C / 20mins) > ﬁﬁ’ﬁ%ﬁ% Plug 2V
i o R 2 ml BE =l
8 EJ AP 1.5 ml Lysis buffer » 12.5 ul RNase A (10mg/ml) > MRSA i * buffer =%
> [EI# 37°C/ 4hr & E(Overnight #-7i') - MR T P AR
-7 buffer §'J|'TPJ(4)
9 . [i# Lysis buffer iﬁiﬁfﬁd » ¥ 6ml Solution C > [* Jfl 25ul Proteinase
K (20mg/ml) > F“'F'['ii?‘ 50°C/ 16hr (Overnight)~ &
10 = [% Solution C iﬁif’“ﬁ’d ) }{ﬁ’ ] *ET Plug I * 10ml i¥ 1xTE buffer > fﬁ'{ﬁf*
37°C/1hr j&¥% 4 7%
(A) 1x TE (10ml) > (B) 10ml 1x TE + 100 ul 100mM PMSF -
¥ 2 7% > (C) 1x TE (10ml)
VR 0 P IXTE & 4 CR s ™ — WHvHECE -
11 }H £ fi%ﬂﬂ ' Plug FF'I * 2 ml %EEEL\*ETPJ
12 }H By #p 1.5 ml fiY 1x TE buffer » 37°C/30 55 > 1k 4 7%
13 }H 5] F" St 1.5 ml pY 0.1x TE buffer » 37°C/30 55 > 1k 2 7%
14 EJF7I 500ul REase buffer I > ##/ 37°C/30min
15 JR{2) 7 500pl REase buffer 1T - 37°C/ ON*
16 R EFP" 1.5ml 1x TE buffer » /% 50°C/1hr {3 4 75
17 }{ﬁ’ﬁ ? 1" 1.5ml 0.1x TE buffer > fg[' 37°C/30min V&jk 2 7%
18 }{‘j’EJ g™ 1.5ml 0.5x TBE buffer » 37°C/30min > J&1E 1 -%
19 Zdj; 2.2L 0.5x TBE buffer (Running buffer)
20 *gyﬁéﬁlfj}ﬁ’ 2.2ml ?5'%35 ]?J * PFGE gi?ﬁ*ﬁ}' i ﬁ“'fﬂﬁﬁl@%tt 14C
21 S0 1% Agarose % » 3517 ;ﬁj%%i‘ [ V&8 (T’E?( 5ml /50 CHE)
2 | FVRE 2 0 Plug - = i LY PG
23 |JRPPFIPY Sml Agarose » S FBIMNE > 4 10min R et
24 S EEB T F F%{L— Autoalgorithm - start run
25 Al N & ’ﬂﬁ”ﬁﬁﬁ*ﬁi@bﬁ‘ EtBr g} > He 20 5581 > 15238520~30 55
s j‘[:‘lﬂﬁ 1= [ﬁ[ﬁi’(TIFF ﬁ‘,?”) » I'] BioNumerics 77 fragifd o
26 | BSHI 2.5L miliQ H20 18k i - BHIIEAF I -
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ﬁ%t : @H'%Tﬁ 3 it marker » 53 Wl AR T 1R T BioNumerics 53 i H ] -
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Journal of Microbiology, Immunology and Infection e R

Journal of Microbiology, Immanology and Infection, Department of Laboratory Medicine, National Taiwan University Hospital,
Neo.7 Chung Shan South Road, Talpel 100, Talwan. Tel: 886.2.2312 3456 Ext. 65396; Fax: 886-2-2305.5072

DearDr. #X R #HEE

& &3 3L SR JIMIND1-09-039- 8 B In-vitro synergistic antimicrobial effect of imipenem
and colistin against an isolate of multi-drug resistant Enterobacter cloacae. 3t
% B il 20200998 A 138 1A B4E £ 78 - da AR F R H MR Scientific

Communications&-1k » ¥ K2 A RATHERFERBELSAMB L2030 FAFTBHBES
# 4 + 4 % Original Article & # & #65007 » Case Report® #7 & %4500t - #5355 45 & B udn
BBEFAARERE P L TERBMASHS - MEAS R RI19416959 - E 5
ERHXZHE AL LAMST X CRETRRATANS)  HEHELOFEERZ0e

#4EAR - Fax: 02-23955072 » gk ikt if ik 2 @A L P14 -

Mok ekt IPRER
B34 ¢ #{= (Po-Ren Hsueh)
mBAE Hm

E-mail: jmiieditorialoffice@jmii.org
Tel: 02-2312-3456 Ext 65396

Fax: 02- 2395-5072
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4L

#E8 Tainan Municipal Hospital
chmmwmmmww Infections in the
Intensive Care Unils & 2, @42, @B, MEs, fHn
Bl SRTLEE SENEBEN BB MAE FAESTORIRLH

# Chrechac=rivm iz a group of non-glucozefermenting gram-negative bacilli widely dizributed in natural environmen:
# There have been no publications spacifically studying Chrvs=obacterium infections among int=nzive care patisnts
®» Antimicrobial suzceptibility data on Chryzeobactersivm spp. remain limited till now

[Burpoze T

[N Investigate the clinical characteristics of Chryzeobacterium infections in intensive care unit 1CLU)

B Detzrmine made of infection

B identify =fective antimicrobial agent:

[ethods T

o Ruieaed 22 patients who acguired Chryzesbacterum infections during hospitalization in ICU of a teaching

hospital over 2 4-year period
B Analyzed clinical charactsristics between sunivors and deaths

Phenotypic identifications of izolates: use commercial API 200E identification syztem CBmMu'l!lnc Mancy-1"Etoile,
a Fr:m:tlanﬂ were confirmed by BD Phoenix Automated Microbiology System (Becton Dick

B Environmental surveillance in the study period

B DHA fingerprinting by pulsed field gel electrophoresiz (PFGE): to determine the spidemiological relatednes: of isolates
@ Antmicrobial susceptibifity: uze an awmomatic broth microdilution tez: and E-test sirips

[Resuis ]

) Characteristics of ICU-acquired Chrysenbacterum infections:

® The incidence was 033 (12 T868)

# Accounted for 78% 22/ 28) of the total nosocomial Chrsecbacterum infections

® Had significantly higher martality (OR,14; 5% 1, 1.37-143; p=0.032) than non- ICU-acquired

® The most comman site of infection waz bloodstream 91%: followed by the lung (990

# All patients had indhwelling devices, including endotracheal tube and central venows catheter

® Eight patients (36%) died of zeptic shock cauzed by thess organi I-f-l:l.:'mf s ixfies b huern sundvoe:
(2]« w ddm:m:mn between survivors and T
] ﬂmemnn:lpu‘ﬁ-ﬂmdi‘ﬂuum in age, gender the e .:'_: -:.: l:_-. o
of indwelling device, Chryseobacterivm spp., [r=rr— o = T e
length of ICU stay, and APACHE I score [Ty =rera—
® Fatients with underkying malignancy (OF,13; 95% C1, 1.47-115; e e B omn eI
p=0.039 had significantly higher mortality Fpeieaen '::: '.-: :: :
{E) DNA fingerprinting by PFGE (Figure 11 i sam zam P
® [zolates from 18 patients (2% chowed diverse DA fingerprints it AT :; |:+ :: :
# Environmental cultures yielded 2 isolates of C. indologenes iy
# One environmental izolate (Mo, 34) from remcte comtrol'z fan T:: l:.:: :: :
surface had the zame DMA fingerprints 2z izolates from 2 -
patients (Ha. 23 & 261 e = o e s
® Another environmentz] izolat= (Mo, 32) from health care g TRAT | amew | WPs | BoET
worker's hand: had the same DMNA fingsrprints az isolates s T =
from 2 patients (No. 19 & 20 e e PRy
[Faguaee: 1. FFCE fingermeints of |7 il af fimcivging B sl fom = =
,..:':‘:.'EL" _ﬁm...m‘ I | T —
Faticnts i gered wa & CVE S il e i

@ Antimicrobial susceptibility (Table 2 | Pk tirin L e
@ Resiztance to the B-lactams, carbapenems, Ry Wi e N B | ey k. fwle WD R
aminoglycosides, and vancomycin T » | o e »
# Tigecycline echibited poor activity agzinst o ': : ': : : ': : .: i :‘
the arganizms (<25% susceptibiliy) e e e
8 C meningosepticum showed slightly higher | | S av- am @ omi| e e oww @ om
susceptibility to levofloxacin Bl S i
153.8% susceptibifity) when compared to C | [ 5= = = & el s i Ly
indologenss 25% susceptibility) R e e e
# The most active agents were minocycline: P e - i [ o
1009 susceptibalizy and ] T S T~
trirnethopri < {TAAP-50T) TP eemees G G ma n[sewe RS g om @
{=02.3% asceptibilit) — B P s ;| = a . 3
) Ve t3ca 3 4 ama  w| de w  w |
(Gonciusiond] Pt
ICU-. ined Chryzecbacterum infections can lead to a high morality rate

comman site of Chrysechactarum infections in [CU patients was bloodstream
B} Device-associated bloodstream infection with zeptic shock was the major cauze of death
a Health workers” hand: were the sources of infection
a- 1|nﬂt\.t|!|eadmﬁmﬂdhdﬂn&mhm&mmmum
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it L=

N:50 MR CHAMRARE Ry LRAad N:30 AR E
PDR-AB 186 31 3l CA-AmpC-EC 30
CR-AB 68 3 8

MDR-AB (IMP-S) 168 17 17 (8) N:20

AmpC-EC 63 18 20
AmpC-KP 21 7 20
ESEC 50 14 30
ESKP 172 43 43

ESBL-Eunterobacter 71 15

ESBL-Proteus 0 0

ESBL-Serratia 9 0

Psendomonas aeruginaesa (CAZ-R) 80 3 CA7Z: Ceftazidime

Steno. Maltophilia (CAZ-R) 126 6 AM: Ampicillin

MRSA 200 36 30 IMP: Imipenem
Enterococcus (AM-R) 127 50 50 ESBL: CAZ-I'R

OO L B £y P4y

WhE E b B AV A #H

C. indologenes 17 17
C. meningosepticum 19 19
VRE 7 7
AB & XDR-AB 63 56

2 5

2 5
2 5
2 5

Total class-1 class-2 class-3

MDR-AB & 5k 37%.F% P9 8, 4 17 17 0 0
JE B A AL 3 73 73 0 0
CR-AB . #k3%rr A 4 8 8 0 0
IR PSR 3t 27 27 0 0
PDR-AB & sk i 31 31 0 0
IR PSR 3t 100 100 0 0
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it e

& il 8 Chryseobacterium meningosepticumss 4 4%
1. g 1 ol PFGE 4&5] & & F & § 2 C. meningosepticum R H 4 -
HF
V H# 19 s C meningosepticum i - L ® #% %% Chry 1 ~ Chry 17 & Chry 2-18,19 -
VAt R DNA s Xba [t 3 i el PFGE #4748+ 5 45 DNA 4 5 3 o4 BioNumerics
H R AT AT 5 R B U R el R b 0 AR R Tenover S R Earit ke A RTHME
W - & Hitk PFGE 447482 K f 4! & (Tagment patterns) » # £ B =7 45 5 & » 8168
FR#MA  FERTNHACHERE  MRERRER FERF=3HAHE MELE
— A
3. mAsER:

BT E R SRR AR ) 19KTES & A~K % 11 48(k—) - &+ Chry 07, 10, 11,
14,15 & 2-18 & B — R B4 (A): Chry 04 & 09 & FE —HE4B): m CAA DRGE&5 4
MARGEHE - Chry03 XHVHEEESC1H - Chry 17 KLEAE» C24 @ Chry 08 £ H
AMEADTA - Chry 16 REA B D248 0 Lgily S8 E-KP -

H

#
1
2

Kb
388.0
339.5
291.0

242.5

124.0

145.5

97.0

48.5

g — PFGE 4 &) 5 1
B & & & 4 % & marker, Chry 01, Chry 02, Chry 03, Chry 04, Chry 05, Chry 06, Chry 07,
Chry 08, Chry 09, marker, Chry 10, Chry 11, Chry 12, Chry 13, Chry 14, Chry 15, Chry 16,
Chry 17, marker -
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Kb

339.5
291.0

242.5

194.0

145.5

57.0

48.5

il =— PFGE 4 A 5] 2
i £ £ # 4 %% marker, Chry 01, Chry 02, Chry 03, Chry 04, Chry 05, Chry 06, Chry 07,
Chry 08, Chry 09, marker, Chry 12, Chry 13, Chry 14, Chry 15, Chry 16, Chry 17, Chry 2-18,
Chry 2-19, marker -

I 46 46 5% EE
Chry 07
Chry 10
Chry 11
Chry 14
Chry 15

Chry 2-18
Chry 04
Chry 09
Chry 03 C-1
Chry 17 C-2
Chry 08 D-1
Chry 16 D-2
Chry 01
Chry 02
Chry 05
Chry 06
Chry 12
Chry 13
Chry 2-19

A== TG m

F— HMfESPE
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Dice [Tol 1.0%-1.0%) (H>0.0% S=0.0%) [0.0%-100.0%]
PFGE PFGE

N R R SO WL SO GO OV OV O UK DO G O 0L O

o
Fs
Er
Fo
Fe

Chry_02
| Chry_17
Chry 13
Chry_2-18
Chry_04
Chry_02
Chry_02
Chry_07
Chry_10
| chr_11
Chry_14
Chry_2-12
Chry_15
Chry_D1
Chry 12
Chry_08
Chry_0g
Chry_16
Chry_05

309



"t itz

& 7 i 8 15 Chryseobacterium indologenes4 4 44

1. H &y ol PFGE 485 & & & § e C indofogenes L E A -
2. H#EdF ik
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