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Antibiotic Resistance for Common Hospital Acquired-pneumonia
Pathogens in the Intensive Care Unit of Newly Opened Hospital

Jae Hyung Lee, M.D., Sung Joon Shin, M.D., Young Chan Kim, MD.,
Seung ll Oh, M.D., Mi Ok Kim, M.D., Eun Joo Park, MD.,
Jang Won Sohn, M.D., Seok Chul Yang, M.D., Ho Joo Yoon, M.D,,
Dong Ho Shin, M.D., Sung Soo Park, M.D.

Department of Internal Medicine, College of Medicine, Hanyang University, Seoul, Korea

Background ' Intensive care units (ICUs) are generally considered epicenters of antibiotic resistance and the
principal sources of multi-resistant bacteria outbreaks. The antibiotic resistance in newly opened intensive care
unit that has no microbial colonization on and around the devices was investigated.

Methods : The authors analyzed the antibiotic resistance patterns for common hospital acquired-pneurnonia
pathogens in the ICUs(Staphylococcus aureus, Pseudomonas aeruginosa, A cinetobacter spp.) at the newly o-
pened ICU of Hanyang University Medical Center, Kuri Hospital during 6 years{1995-2000).

Results : 1) Regarding Staphylococcus aureus, the resistance rate to methicillin was 15% at 1995, 21% at
1996, 209 at 1997, 23% at 1998, 22% at 1999, 55% at 2000. 2) Regarding Pseudomonas aeruginosa, the
resistance rate to 3 cephalosporin was 509 at 1995, 50% at 1996, 78% at 1997, 40% at 1998, 77% at 1999,
39% at 2000. Imipenam was 0% at 1995, 27% at 1996, 65% at 1997, 12% at 1998, 16% at 1999, 12% at
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2000. Ciprofloxacin was 0% at 1996, 56% at 1997, 36% at 1998, 57% at 1999, 58% at 2000. Tobramycin
was 7% at 1995, 10% at 1996, 67% at 1997, 36% at 1998, 65% at 1999, 12% at 2000. Gentamycin was 14%
at 1995, 36%¢ at 1996, 67% at 1997, 36% at 1998, 65% at 1999, 12% at 2000. Amikacin was 14% at 1995,
30% at 1996, 61% at 1997, 16% at 1998, 36% at 1999, 18% at 2000. 3) Regarding A cinetobacter spp., the
resistance rate to 3 cephalosporin was 929 at 1996, 899% at 1997, 88% at 1998,84% at 1999, 77% at 2000.
Imipenem was 50% at 1996, 489 at 1997, 45% at 1998, 49% at 1999, 50% at 2000. Ciprofloxacin was 0% at
1096, 48% at 1997, 33% at 1998, 27% at 1999, 719 at 2000. Tobramycin was 67 at 1995, 100% at 1996,
93% at 1997, 95% at 1998, 89% at 1999, 77% at 2000. Gentamycin was 67% at 1995, 100% at 1996, 89%
at 1997, 95% at 1998, 87% at 1999, 83% at 2000. Amikacin was 33% at 1995, 83% at 1996, 82% at 1997,

88% at 1998, 75% at 1999, 69% at 2000.

Conclusion : The S.aureus resistance to ruethicillin, the Pseudomonas aeruginosa resistance to ciprofloxacin,

and the Acinetobacter spp. resistance to ciprofloxacin have rapidly increased during 6 years. There is a need to
pay special attention when using the the antibiotics for the above pathogens. This data may be useful in antibi-
otic therapy in newly opened intensive care units. (Tuberculosis and Respiratory Diseases 2002, 52 : 207-218)

Key words : Antiboitic resistance, Intensive care unit, Newly opened hospital.
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Fig. 1. Annual proportion of S.aureus resistant to methicillin.

rEE €A 9= Pseudomonas aeruginosa,
MRSA, Acinetobacter speciesE Aelaje]® A
2l TS BEEla, Fo w3 ggF &
2|4l A g =g S} st

i

3.8% & AAsITE. 19959 109 HY MY o)
2000 12€ 744 6%t S8 Fxjolla] Al g
W FAAE AN A, SR NA s WY 2
T AR 22 HHY] FagFe ¢elxl MRSA
(methicidlin-resistant S. aureus), Pseudomonas
aeruginosa, Acinetobacter species, 37}x|& A=
st A WAA&S A

A= tobramycin, gentamicin, amikacin, 3
At cephalosporin, imipenam, ciprofloxacing-&
Melsle] ZeAl JHE ZA(Becton Dickinson
microbiology system®) a1t} A A AL
T Yz gihHS o]&3dle]l NCCLS(National
Committee for Clinical Laboratory)®] #& Wi’

o] wa} sensitive, intermediate, resistant® £
$t & sensitive & FHpAdel e FHOZ, inter-
mediate$} resistant= Aol e Aoz F73ld
ZA} 8tk 3AIT chaphalosporine ceftazidime
7} ceftriaxone F7H4 A sl 44 AR
A8 sllar Sl A F 10 o] dellAl inter-
mediate T+ resistant 4w} WAde] = Ao
Ao st FUde FLAA AN g 3 B A5
7t 59 A 13 AEE A ofild

U

2 =
1. S.aureus?| methicillin0l| cigt o1zt LHME
S.aureus®] methicillin WSS 22 199543 15
9%, 1996 21%, 1997 20%, 19984 23%,
199949 22%, 20008 55% A} (Fig. 1).

2. Pseudomonas aeruginosaoi] ci3t SiEH LHMS

3Mt cephalosporin WA&S Z47F 199543 50%,
19961 509, 1997 789%, 19981 40%, 1999
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Fig. 2. Annual proportion of P. aeruginosa resistant to Third-generation cephalosporin (square),
Imipenam (circle), Ciprofloxacin (triangle).
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Fig. 3. Annual proportion of P. aeruginosa resistant to Tobramycin (square), Gentamicin (cir-
cle), Amikacin (triangle).

W 77%, 20000 39%%c}. Imipenam WSS 7+ 1998% 36%, 19999 57%, 20003 58%ATHFig.
ZF 1995\ 0%, 1996 279%, 1997 659%, 1998 2). Tobramycin WAl&& 22 19954 7%, 199641

d 129%, 19999 16%, 20009 12% %) Cipro- 10%, 1997d 50%, 1998 4%, 19994 32%,
floxacin WAE&-S 242 1996d 0%, 1997\ 56%, 20001 15%93th. Gentamicin WA &S 47} 1995
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Fig. 4. Annual proportion of Acinetobacter spp. resistant to Third-generation cephalosporin
(square), Imipenam (circle)}, Ciprofloxacin (triangle).

14%, 19969 36%, 1997 67%, 1998 36%,
1999 65%, 20001 12% Sl Amikacin WA
& Z47F 19959 14%, 1996 30%, 19974 61
%, 199891 169, 1999+ 399, 20000 18% %t
(Fig. 3).

3. Acinetobacter speciesol] cif$l iz UME

34t} cephalosporin WA8&& 747t 1996 929,
1997 89%, 19981 88%, 19991 84%, 20009
77% o199}, Imipenam WA &S 42 19963 50
%, 19973 48%, 1998\3 45%, 199913 49%, 2000
W B50% 4Tt Ciprofloxacin WA&2 747 1996w
0%, 1997d 48%, 1998 33%, 1999\ 27%,
20008 71% 3 eh(Fig. 4). Tobramycin WA & 2z
Zd 19951 67%, 19969 100%, 19973 93%,
1998+ 95%, 1999 89%, 20004 7T7T%TE. Ge-
Y2 19953 67%, 19961 100
%, 19973 89%, 19984 95%, 19993 87%, 2000
d 83% k. Amikacin A& 27 19959 33
9%, 199614 83%, 1997 82%, 19981 88%, 1999

ntamicin WA &<

d 75%, 200014 69%ATHFig. 5).

3
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1k oluje} Afglol|A] elEE AlEdAE &
3 EECt ey, A SN 19939 Ae 2
L & TR FuA WAaes A A
Qepgew Iy E.Colie] ampicilin, cefazolin,
cefotaxime, gentamicin® gk W&ol 42} 752
%, 28.8%,1.1% 2 23.9% Fout WY Aoz
#dE EColidlAE W&ol 22 92%, 644%,
32.7% % 5RI% = AAAT WeZE el ¢
& zjo) S WA, 1 ge] HddolME WY
diro] degdatel vl F& S dEsigen,

HoE

YA e WAL o 727, 7leH 8.9
ojslod YA 7L 2l mEstA Ry, A4
o] EAslA FALE Ee AT 8o AHg-st
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Fig. 5. Annual proportion of Acinetobacter spp. resistant to Tobramycin (square), Gentamicin

(circle), Amikacin (triangle).
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3 YA Ao 1=2) methicillin WA S e}
e TS B 49 PBP2aE AAeA|gt
PBP2a A1k MICAlld] AdaAe gls Aoz
Helvh dwkdo® methicillin WAL Beld A
Z YoMt #AE = heterogneous resistance &
vepdTH o] 9 A iAe] ARE Relg =
TS 2k Hog Rolol &l7] wjiEe] BT
Z9] methicillin WAAEE 94378 99g 24 2
g} olo wet methicillin WA#S] A5A4AA 5
oA HEst ZotE doddA wix]d] nEEe gL
AU, BidReg 97, A7 484)

7k o)do 2 dAY, FFATE e AlTdA Bo
Z77Ie B9 Wl €831t} methicilline] A
Al (bordertine) A& Yehll= #3E914 PBP2a
7y AAEA 43 B4 PBP(EE PBP13} PBP2)
o] HuAd dfee] WalEe] e ARde] i H
1% e, AR o] #7ES PBP2aE A4
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7} B g3t

AminoglycosideAAES 2 A% 134 Al
a5 2% A5 Az Q& AFE AME-E]
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o] @& (misreading) & %33 polyri-bosomes
sjsle] H7t9 ARl A A8-& k. Aminogly-
cosides A9 T8 71L& &2l o3 oA|9] 54
(modify)o]™, 19| glo]RE Ak H-9jo] Wsle} o
Ao Azl 53 ZATol Aok Aminogly-
coside 2 &4E (aminoglycoside-modifying en-
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zymes ; AMEs)2 N-acetylation, O-phosphory-
lation ¥ O-nucleotidylation®l] 2]3ta] 714 o)
55 EE4AZIY. AMEst A3 (periplasmic
space)loll & F=Z  EA|FAIRE aminogly-
cosideA|A & A ZAW 2o M7} =8)7) wEo =
3] Aol vebd 4 St Aminoglycoside acety-
ltransferase5<> amikacin, gentamicin, neomycins

& F43, aminoglycoside nucleotidyltransferase

£< amikacin, gentamicin, kanamycin, neomyein,
spectinomycin, streptomycin 2 tobramycinsg
Zsl3l, aminoglycoside phosphotransferase &2
amikacin, gentamicin, kanamyecin, neomycin 2 to-
bramycins& FZgct. o] 371K a4 e
isozyme £l wet 28 9j0] 2jol7}h vepdes &
g AlFe] F7HA] olide] AMEsS AT 4=
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e IS LslE e TR AEE] =3
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FAEo] glom o5 747 gyrA 9} gyrB @A
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AL gyrA AR 2d¥old o3 ¥4 A9
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Aot MRSAC ZA9E FHE &5 95l
9] &olA] MRSA & 47 228 & o}, o8t
Ao qRE dAF oz N&EWB ogoldA A
&H oz MRSAZE B&E] e A& 2% 2 17
&34 Yot sy #AEA LT MRSA RS
o] oAl Hae] o3 72%00A &xle] =,
682914 Aol AAEAL o v, oH5Ae
0.8% o] MRSA 2] Z&o] ATH”. & MRSA &
BB ol o85S B3 AEEHe HEs ofe
Qi

MRSA #ZdFe] d94 AJF vancomycing
Al g Fo gl Aog thE oA g Staph-
ylococcus ¥ vancomycindll =Z5ol % #]mA 4
gao] WA = Aoz U . Vanco-
mycindl] A& wol: coagulase 24 Staphylo-
coccus+ B.E FHo] 1o u}® vancomycin®l] thal
AF#Y HAE Bol= MRSA (vancomyecin resi-
stant S. aureus)+ oF EnE A& glgp® 18
1}, 19973 vancomycing} teicoplanindl] 7HpAdo]
74§ S. aureus(vancomycin intermediate S.au-
reus ; VISA) 7} B AL B ® v} Q™
o|F =oM% VISAd tid 207} B3 wo]®
A olof tist de] B HEAE, I dv)
AP %v}h. Vancomycingd o|FAT AEAL]
Balgo] glom, 3 2-43) AUz 147k of4t
Fojaloiof sk AR E0] 9, pH7L Ropr]
o =& F1, 7H7e] viyths 3, vancomycin
o) W3 Wdnse 28E neisid oA g
o] "Ha3ltl. Vancomycin® 7$ MSSA (methi-
cillin-susceptible S.aureus)o] 231 ZASE=
penicillinaseA AYLHE Fodd matel fAls}
w* yancomycin®] penicillinase WA spiudady
o} o o= Z2AE 10 MRSA £ penicillinase
YA Fudg® opel 25 Blactam FAAS)
A& Btk YR Slactam A Eo] AlH I
A g Hole A4t oy vk 215 o
2} "zt gon A Aol tt dlom A=)

A Asfshs 7497 B7) Wil o) F flactam &
AAEL AHE-E FH3ledol B} Vancomycein®]
o HEL BB ALE u WS EA He 4
97} EB3leg MRSA {dE 2 e 344
o} W ALg o} g}

njZe] Z8AME didez AT AR
(NNIS : National Nosocomial Infections Surveil-
lance System)ol] waE™ 198944 19977
MRSA 9] H]&o] 30-40% & K9l yha® 19865
B 1993W71x] A3 ojishEd AE o
Ao 7 AT MRSA &8 ¥l=+ 198319
F 22.8%, 1993+ 67.8% & B} ol 4
o} vlms) 2 o), £ 9F Zoxe Ad 5d 7
7 20% <) WAER ol ATET W& YASS
Holtirl, A9 F 6\ddl= 56 % 2 F4% 571 24
& B} o9} Zo] Y& 4% F7IE Eole
7%, MRSAY 7 =& B3Eo] Qe x| F
by 9, 2E 4w S8R ey Wy
79 I, FAAL] BAEE AR o2 g
Aol A% o8 QUES AL T § glaoy, o
23k 9180 g FUs A} v 28F A
o7 Halth

Pseudomonast 1% &4 e Iy w,
A, &, A, v=A, 94,9835 AU -8
7#ae doyn, 53] Y FYo} Pt Xug o
77} 248 BAM FF 4EE o BE
P.aeruginosa+ cephalosporinaseE 71413 giolA
Wade eI Pseudomonas®] antipseudo-
monas penicillin®] th3F WAL plasmid-mediated
TEM-1 PAlactamase® skd A3, =3
Pseudomonast aminoglycoside E843 &4E
A4 2 aminoglycosideo] A& 7EAA] .

B otdjA] P.aeruginosad)] W3t ciprofloxacin
& A3 7 A W& AP F 1,221
Z7MEE WslE Ryod, M 27 WAAEH 6d
Fo] 37] YAE & Wshe AEEHR gokth 340
o} cephalosporin®] WAd&2} 7] NNISHA =

o
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20-35% B8 E0 W& B o], B drd A
© ot B2 40-80%<9 uAHEE HEHAG
Ciprofloxacin®] WAE&2 7-¢ 1992y%d] Lxs
g ZAPIAM, 1984l EE  Paeruginosa’t
ciprofloxacinel] Z=padol delo), WiEFA] 25%
7F WA 7 A Yok Bl 9dglem® NNIS#
Al Az 19899 4% WAEIA 1997 =
16%°] W& 22D & W&ol 23] 271
e AE RYh. E dpdMn e A9
22| ciprofloxacind] 3t P.aeruginosad WAE
& 27 0%llM 6% B8y R dxue FA% =
7t7b A=Y NNIS 2ol B o Aag £¢
& B o] P.aeruginosa® 7% ciprofloxacinge]
quinoloneA| Aol thet FEE WA& 712 1y
slod, o] AAld) T HEg A8-w) Fer) Bad
Zo g AztEY,

Acinetobacter> 2% §4 7Hte® kg, 4
ek, #H3, 8% 58 dozith Acinetobacter
= B el 28§ ddlo, £3] bata-lactam,
aminoglycoside ¥ tetracyclingoll A& Bolt}

1986315 1993\ 7k A gl o] o syl
oA AR AslollA Acinetobactere] zHER|4
gt WA-E-e carbenicillind 35-509%, gentamy-
icino} 49-57.1%, amikacin®l] 25-31.2%, cefti-
zoxime©ll 40% 9] A& HATHE oo} ge] B o
T B A= 3MY cephalosporin®] 4% 77-92
%9 & UyAHES By, dutE oz YAl
AE Aor AAHUJE imipenam® A$E 50%
B 7 YASE 29u. 3 ciprofloxacing A4
A 2 0%AM T0% 29 F2A8 WAEEe Z7t
Hol Acinetobacter®] 7-$% P.aeruginosa?] A%
o} o] quinoloned|A| e} AMgol £3] Fofrp Ha g
AR A7iE],

MRSA o] 7Rl 637 FA% Svis}, ez
o YeEhA AP quinoloned YA thE
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FAA e 4 4L W Aort gl 2
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3] T(S. aureus, Pseudomonas aeruginosa,
Acinetobacter species) & A#aled, 1995 Tk
St EHY J19e)3 20008 7R FEAMLgA
Al B FHAL A £3] Ak A9 1Y F
617t A= YWAES 24} S9Th
Z o
S.aureus®] methicillin WASL 22} 19959 165%,
1996 21%, 19974 20%, 1998'3 23%, 19993
229, 200003 55% Atk

Pseudomonas aeruginosa2] 3AIth cephalosporin
Wadee 47 19959 50%, 19961 50%, 1997
78%, 19981 40%, 19993 77%, 20000 39% % t}.
[mipenam A& 247} 19951 0%, 19963 27%,
19973 65%, 1998\ 12%, 19993 16%, 2000\
12% % th. Ciprofloxacin W38 zHz} 1996\ 0%,
19973 569%, 1998\ 36%, 1999 57%, 2000
58% 3 th. Tobramycin W82 z2 19954 7%,
199613 10%, 1997 50%, 19983 4%, 19993 32,
2000 15% vl Gentamicin WA&-2 242} 1995
W 14%, 19963 36%, 19973 67%, 1998 36%,
19999 65%, 20001 12% ¥t} Amikacin A&
2 47 19959 14%, 19961 30%, 19973 61%,
19983 16%, 1999'd 39%, 2000 18% St}

Acinetobacter spp.2] 3A|tH cephalosporin A&
2 27 19961 92%, 19973 89%, 1998 88%,
19999 84%, 2000%d 77% %t} imipenam WA-S
2 27} 19963 509%, 19973 48%, 1998 45%,
19999 499%, 2000 50% A t}. Ciprofloxacin WA
&2 27} 19969 0%, 19973 48%, 1998 33%,
19993 27%, 20001 T1% v}t Tobramycin WAlS-
2 74z} 1995 679%, 199613 100%, 1997 93%,
1998 95%, 1999'd 89%, 200008 77% At} Gen-
tamicin W42 24zt 19951 67%, 199613 100%,
1997 89%, 1998\ 959%, 1999\ 87%, 2000%
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