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— Abstract -

Background: Extended-spectrum Pactamases(ESBL) are enzymes that confer resistance
to oxyimino-flactams as well as to penicillins and cephalosporins. Strains of Klebsiella
pneumoniae and Escherichia coli that produce ESBL have been increasingly prevalent in
many countries. The purpose of this study was to investigate the ESBL production rate of
K. pneumoniae and E. coli at the in Yeungnam University Medical Center.

Materials and Methods: Thirty-one isolates of K. pneumoniae and twenty-five isolates of
E coli were examined for ESBL by double disk synergy test, using 20/10xg ticarcillin/clavulanic
acid and 30ug oxyimino-flactam(ceftazidime, ceftaxime, ceftriaxone and aztreonam) disks.

Results: Fifty-two percent of K. pneumoniae and sixteen percent of E. coli isolates
revealed double disk synergism. Majority of ESBL-producing strains(fifty-five percent) were
isolated from patients in the intensive care unit.

Conclusion: ESBL production of K. pneumoniae and E. coli were also common at the
Yeungnam University Medical Center and pose a serious problem for antimicrobial therapy.
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BlactamA FPA = AMAHo=Z 71 &3
AMEEE AAl F stdelm(Pai 5 1998) °lF
extended-spectrum cephalosporing ZWAl A}
4o eM olE AZE A o S Ad
Enterobacteriaceac® Z@317 HAAHSanders &
1992; AH3EA 5 1995, Jacobson & 1995). °l&
< 34 cephalosporing 7lrEalshe extended-
spectrum f-lactamases (ESBL)E AWler dif
9] penicillin® cephalosporin®]l%= ceftriaxone,
cefotaxime, ceftazidime, aztreonam Aol WA
< HAo}(Philippon 5 1989 Jacoby & 1991a;
Jacoby ¥ 1991b: Jacoby 1994).

=o|A A LAH (Knothe 5 1983; Kliebe
= 1985) o] olE gFd| Q3 Jehyx veR}
71 A& e (Philippon ¥ 1989; Jacoby %
1991b; Sanders § 1992) 59 Fehiye
1985 Lo BmE ok (Sirot & 1987:
Petit % 1988; Kitzis 5 1988) A3 HAAH
o2 Hu¥ol(Philippon % 1989; Rice %
1990; Naumovski % 1992: Meyer % 1993.
Bradford 5 1994) A& EA71 osi=n Qe
ol TFE YA AAMA 29-75%% =0
A cefotaxime E=x ceftazidimed] A& B
olx FAYA B AYPolA AW eIt AeAde B
A2 (Sanders 5 1993) Basx|9t x| X183}
HolMe ol FF7F L2A0 FYHA L= T
olE kAo QM AFHLoE X8I} HA F=
}HCasellas 5 1989; Jacoby 1991: Meyer %
1993, Karas % 1996; Thomson & 1996).

ESBL#Fol disll Agar AAbEge] sidd 84
2 A7 9 e Yt ds FE8sien
(Casellas 5 1989; Sanders & 1992; Medeiros
1993; Meyer 5 1993: Thomson & 1996) %
Ao x= ESBL A4t K. pneumoniae T35
o] Ay} olge EAZF gRlE wizkx] o 1483t
o] FoA|7 % sAH(Meyer & 1993). 58 gt
X% ESBLE WAsh= K. pneumoniae®t E.
coliZt & ¥leg BHusa c}. o)F dFo Ul
Qe plactamAle) AR g ooz A

7, A9, B, BE Sl wep Aolzt Ae 4 9l
ol(Jones 5 1997) FA=Z 2} WA TYF=
WYZFY S stetg West g olel A
Ee ESBL 44 @70l 499 Ao WEg 7
B olE BAe] WEHE WNEE sl WY
Aguds AgaAe] Aol APL vidsknz
® 478 Ayt

Mz H Y

1. &k

1999 39RE 19993 8¥7R] Pl o)z
g P daelae] ok HAlelM  API
rapid ID 32E Al#%48& 7IEBioMrieux, France)
ol &l E coli$t K. pneumoniac® FHE oF &
HjRP el FE3F 4] colonyZt glol BlwZA Higo)
Bol3t 56TFE FAPIENG AQ] TR} TS
AReld ESBLAANS 2Alelatt. o) & K
pneumoniae?t 31FF ©l3L, E coli7} 257F Frt.

2. ESBL A&EAgH

ZHAPPES AVl 2EREHA A4 4 )
€ #Rl Y2z d5AIR(double disc synergy
test, DDS)& o]-&3l¥ct. $FE £ colist K.
pneumonize & RGN Aok ¥
45709 =9€ HZE Pgol2 AF3] tryptic
soy broth(Difco Laboritories, USA)el o]
McFarand 0.5 &=& 239t #9& Mueller-
Hinton Agarel AZ8 & 20ug ticarcillin/10u
clavulanate (Becton Dikinson Microbiology
Systems, USA) tA23E 7184d 1 o9 4
el A7t 25mm Poizl ol ceftazidime(30ug),
ceftaxime(30ug), ceftriaxone(30xg), aztreonam
(30pg)9) &4l Y225 732 s, 35T
A 18AIZE WS BAle] AUIZL clavulanate %
o2 AFHYoH FPo = It

3. gixlel Mol
ESBLE 44 @50 218 7daRel4s we)
7] 9ol AEE DAL 9RASE 2AAAG. @
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A2l vo] g, WE, F8 By, JU7IRHEEA
A4 4e71E A HESA.

2 I

DDS A&

ESBL 442 K. pneumoniaedlA "1$ &4
Yeld=d K. pneumoniae®] ESBL ¥d& E
coli¥] Fd&oll vial <k 3.240 =A JeldoHE 1.
olglg YL YT A HAAVS AT Wl
o} dXHA JERTE ol 28F dAFHoRe
35.4%°14 ESBL ¥4& Btk K. pneumoniae
2aFA Y23 HAME WS Hgoy ojFx

Table 1. Detection rate of synergy effect between

disks
Organism  No. of tested No.(%) of synergism
K. pneumoniae 31 16(51.6)
E. coli 25 4(16.0)

A A clavulanated] 9% A4ads @2
& 4 gl

ESBL MM K pneumoniae, E. coli 2+ &X}

o] labokat

ESBLA4 K. pneumoniaedF9 56.2%(9/
16)= S (Ao}, 279}, FR FaxAt
d) 8z HEEer dubdd e 97
4%, azla Y @At 1WA ESBL ¥ATE
F FAE BT, 97 Fx 3HE BF HF Ao
BAZ 7R FRA4 ABAS 2o PaE 37
AR e YeA] o]z gxt 19 QA gt @)
B2 o L) AVIANEE E1 Y FAR
. ESBLAA E. colig] AwH(2/4)& 344 &
2A7F opglont olE HA| FH Fed e )
e o] F 19L& F FeAlAN 1193 A
RE W2 3 dut WiFoR 27 dxloit}, F8At
A 8z 3weld ¥ K. pneumoniae’}
ESBLA4YE €428 EAoY °ol8 A= F8xKl
o 443A 1Y A A7) 24, 2¥ A §
A7 1oz §l 7)Zte] 53 e A9 9

Table 2. Patients and culture informations

: Patient Age(year) : : Duration(day) of
Organism  No. location g/st Medical history T—Ad/ICU—A(d tyherapy

1 Surgical ward-1 73/M  Esophageal cancer 118/0
2 ICU-2 69/M  Itracerebral hemorrhage 39/18
3 ICU-1 32/F  Drug poisoning 14/14
4  Surgical ward-2 33/M  Spinal cord injury 45/0
5 ICU-2 74/M  Cerebral infarction 2/2
6 Emergency room 6/M  ALL 38/0
7  Surgical ward-2 52/F  Spine tuberculosis. 64/7
8 ICU-2 60/F  Itracerebral hemorrhage 5/5

K 9 ICU-3 43/M  Itracerebral hemorrhage 6/6
10 Outpatient clinic 66/M  Cerebral infarction 0/0
11  ICU-1 45/M  Tracheal stenosis 12/0
12 Surgical ward-2 33/M  Spinal cord injury 22/0
13  ICU-1 45/M  Cholecystitis 6/6
14 Emergency room 54/M  Adrenal cancer 1/1
15 ICUA4 344*/F  Sepsis 34/20
16 ICU4 31d*/M  Sepsis 31/9
17 ICU-5 25/F  Aplastic anemia 61/52

E 18  Surgical ward-3 64/M  Intestinal obstruction 11/11
19 ICU-2 61/F  Aneurysm of carotid artery 53/53
20 Surgical ward-3 63/M  Colon cancer 3/0

ICU. Intensive care unit, K* Klebsiella pneumoniae, E: E. coli
T-Ad. Total admission period, ICU-Ad: ICU admission, *day
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Al F8A BAolA EelE E colt ESBLAA
S8 B ALE SR 49 717ke] 190 X
2 sk}, S8AAON 2218 K. pneumoniae

9] 78.6%°14 ESBLAAS YU L E. coli

3% °olg #ATIAAME 66.7%3H F 28)AA
ESBLAAY Fd< 23t

2]

A

AREL Jddighn JFe FEEdela ESBL
A4 Enterobacteriaceaed] 2% 74 WEE
clav-ulanatecl <& AT A" s EIHE o]
44 olFdaa FAYPLE ARG o A
ESBLAAS &Q& 4 Sl K pneumoniae,
E. coli 4F9 H&L F #F AA=Z= 35.4%0l
A FJE YeR) ojn] B oA ESBLS A4
sl Aeow JeEgtt K. pneumoniaes 51.
6%, E colilXd€ 16.0%9 ESBLAA HA=
Yol K. pneumoniae®] 7S Axt ool
e A7k w9 Az A ojed A
£ 19944 Lee 5(1994)2] 23K K. pneumoniae?]
22.8%, E. coli®l 7.5%)%} 19974 ZAK3 Pai &
(19979 A3MK. pneumoniae?l 22.5%), Pai
F(1998)0l] 9Jg 1998 E. coli9] A% (4.8%9l
Al ESBLe] A&)el vzl 433 A4 Vet o
B wiwd FH2e] Buses 5(1998)9 A
K. pneumoniae® ESBLAAE&S 52%, E
coliAE&E 22%, FAE 51909 ZI: K
pneumonize 73% 36%, E. coliv 15%)3F Ak
3 AnE Ho 29 ESBLAAE I8 2 4
eEpa Slo}. E. coliol ¥l K. pneumoniae®
ESBL 449€2 < 3.281 A Jelwger A7
A Hu9 oREe EA3(Jacoby T 1991b:
Sirot 1995; Coudron % 1997: De Champs %
1997) 9x)gv}. &3] K. pneumoniae’t B2 &
ol ¥ ESBL A4 W=7} & olf= FHE3
of da] EAsk lor AR IF FolA
AEY F Y3 Sgav= AQY rAAEN =
ESBLA-AAL Zlglol]l B FFol7] wEe)dt
5 1994; Livermore 1995; Sirot 1995).

(Leiza 5
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ol2]g o] 2 £ ATo)N ESBLE YAsh= oF
2 K. pneumoniae$ E coli& AR ZA=
Algsidct. 28y T2 Enterobacteriaceae
Mz e H=z Jehr] Y o (Emery 5
1997) 98 dFol Ul A 94 U] ol A
], @A A8 2ag Ros yzd

QdFEE 243 ESBLE YAshe #F39
E-E-2(11/20) 5844 SA9o S234, <)
BAE F3H A7 FholA BjoA SAF Y
a2y FRAY ol9e A YREL FVINEE
3= A% 7RAY £E3 ARE TS B/
T TEAAAN A7AE F oln Fx 3AHS
Hof dubgalz &7 7ot} webd ESBLS
Adshe dFe tifie] FaA4Ae FHom A
shejx glom of7]jolA B WAg 7 e
A7 HEAA ] AgRHel @ A2t @ = ¢
Sa AzbEd oY@ APe FIA, A,
A7 59 A= AEEold A, A7)7igd
g 71X A2 Mg 5¢ olf= FTA U
ol FA=Ee 397t BolArchiblad 5 1996)
TGN ESBLAA #5371 4A 238 5
o (Livermore 5 1996) X °]& $A}50] X &
d T WATFE A & glo] HedAges
oAl 2918 &= g e 713 & AFdvhe Az
HQuinn 5 1994) YAE} HLudle duzt
& doJle dFEC] A Jenz Jds
AA BelEe #F L 7238082 gan
o] ZA%9hs t2a 53] TR fAlolA EalH
E A<= 1 A7t A (Archibald & 1996).
olglgt AN B u Gesl HAddA A
ESBL A4 F9&S EHste ARG 7t ¥gd
ZAE O 9u)zt e AR AzbEn), mE A&
How vl B dATE 5T 2AE B3 £ d
dFsA WaEFe WsFAE A Steor & A
olt}, zElm FEAMAGA X731 UE SAddE
S8 FoE 7IEofof 8P o7l X8 F o
v go s WAE £ 49 ESBL A4 #39
GrgA ) Fostadof & e YAy,

AAZE AAE AP egyE MY cephalosporin
AAell WS BRl 27504 ESBLAEE 81 & &
ANt olEo) Blactamased]  2AIAl (clavulanic
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acid, sulbactam, teicoic acid)e]l WS Ad
7Y 7FeA T ESBLAAS 33 o 7de
Z 349 cephalosporind] WAL HY 4 e
A5t wEkA F 9 41 A3=7) ol 94}
Ao A dutE oz o] 8% F e HAPPHo) W
&g Aoz AZEG.

(®] [e] ]
el =

Extended-spectrum flactamases(ESBL)<
penicillin® cephalosporin® o2} oxyimino$-
lactam AAZ W& 71X  Klebsiella
pneumoniae$} FEscherichia coli®l ESBL A4
&2 AMARcR kst Uk WAEe B
lactamA| 2} AF8-FFoll JE& woma Al7] 2,
B, WE T wEbA Zelrt & 5 U 4
dollA TS WATFE FAIZ st Hert
ek, old AzES Fdddtn ojHg ey
uAE HARLCN $HE K. pneumoniae$t E
coli€ UAAL2 ESBL &S T3l o|& 8x}
ol HEE #AMsle] WY A FgeAe) A
g9 AL wH&staA sthe. 436 AMSE K.
pneumoniae® 51.6%, E. coli® 16.0%914
ESBLAA d4-E& Bt di¥Ee] ESBLAA %
d dFe FEAET 9718 AMZL 8 F4o
2 FFEHol ol&d diF B WAHEF Ay
543 78 83 A& WHBAAS ) FoE
71 g&ook & o= AYztdr)
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Analysis of Arrival Information and Status of the Patients
in Emergency Department
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—Abstract -

Background: For effective and systematic management of patients in the emergency
department(ED), the data on patient arrival and status in ED of Yeungnam University
Hospital were evaluated.

Materials and Methods: During the seven days from Apr. 1 to Apr. 7, 1998, the general
patient information such as onset time and place, factors associated with transportation,
causes of admission, cared department and patient disposition were recorded.

Results: Total of 464 patients visited the ED during the seven days, and the mean
number of patients per day was 66.3. Male to female ratio was 1:0.71. Daily staying
patients were 17.3, and 83.6 patients were cared totally each day. The methods of
transportation and distribution of patients according to region and event were as follows:
visit by walk(57.3%), transportation by car(58.0%), place of event in residence(85.3%).
regional distribution in Taegu(81.5%), and direct visit(97.4%). Cause of admission due to
diseases was 74.6%. The percentages of departments which cared the patients were internal
medicine 26.6%, pediatrics 16.8%, orthopedics 8.6%, neurology 8.2%, neurosurgery 7.8%
and other department including emergency medicine 8.2%, respectively. Patient dispositions
were admission 38.4%, discharge 61.0% and death on arrival(DOA) 0.6%. but referred-
patient-to-another-hospital was zero.

Conclusion: Improvements in several aspects of ED’s caring system such as ‘fast
tracking’ system and reinforcement of disease and trauma caring system, would be helpful
for effective management of emergency patients.

Key Words: Emergency department, Patient’s information, Caring system
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