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A Study on Microorganisms Isolated from Clinical Specimens and
Their Antimicrobial Susceptibility

Nak Eun Chung
Department of Clinical Pathology, Ewha Womans University, -Mokdong Hospital

It is very important to evaluate the pattern of predominant microorganisms and their antimic-
robial susceptibility in new established hospitals. The recognition of changes in antimicrobial
susceptibility pattern is a reliable guide for selecting proper antibiotics.

1 evaluated the distribution of microorganisms and the pattern of antimicrobial susceptibility
on 3,583 clinical isolates at Ewha Womans University Mokdong Hospital from September
1993 to August 1994. The pattern of antibiotic susceptibility was also compared between two
periods(Sep., 1993—Feb., 1994 and March 1994—Aug, 1994).

The results were as follows :

1) The total isolation rate was 20.3% (3,247 specimens were cultured from 15,979 specimens
requested).

2) The most commonly isolated microorganisms were E. coli Staphylococcus aureus, Pseudomo-
nas aeruginosa, Staphylococcus epidermidis, and Entercoccus faecalis in decreasing rate.

3) E. coli was highly resistant to ampicillin, piperacillin and revealed over 50% sensitivity
to cephalothin, gentamicin and tobramycin.

4) Pseudomonas aeruginosa was highly resistant to ampicillin, cephalothin and revealed over
70% sensitivity to ceftazidime, amikacin, gentamicin, tobramycin, ciprofloxacin and piperacillin.

5) Staphylococcus aureus was highly resistant to ampicillin, penicillin and revealed about
50% sensiiivity to oxacillin, cepbalothin and clindamycin. The susceptibility pattern of Staphylo-
coccus epidermis was slightly different.

6) The sensitivity to penicillin of Enterococcus faecalis is 60% and that of Streptococcus pneumo-
niae was 71%.

7) The antimicrobial susceptibility of Pseudomonas aeruginosa, Staphylococcus aureus and Strep-
tococcus pneunmoniae were slightly decreased during last 6 months.

There were some differences of the distribution of microorganisms and their antimicrobial
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susceptibility pattern on isolates of this study with comparison of other reports in Korea. Antimi-

crobial susceptibility pattern showed slightly increase of resistant strains. This study suggested

that the periodic evaulation of antimicrobial susceptibility patiern was desirable.

KEY WORDS : Microorganism * Antimicrobial susceptibility.
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ATY Bole FAAYL EOL B AR
ow, 242 API-20E, NE, STAPH, STREP, C aux(bio-
Merieux Co.)o} ¥¥+a<l Ajzst A & EHEH
AAPE & ARt en, §4A oA BARE Kiby-
Bauer Vo] we} HASATh AL FAA disk
(BBL Co. )& 1% €47+7 9} %% ampicllin, cephalo-
thin, ceftazidime, amikacin, gentamicin, tobramycin, cip-
rofloxacin, piperacillin® 8FF&, Ex47Te A5

sulfamethoxazole/trimethoprim, ampicilin, cephalothin,

Table 1. Antibiotics and their abbreviation for routine testing

G(—) Bacilli Staphylococcus Enterococcus Sureptococcus
SXT o
AMP o] o} O
CET O O @
CAZ ]
AMK o
CMP @) e} ]
GEN o
TOB e}
CIP o
OXA o
PEN o] @] o
CL1 o
VAN @] o Q
PIP o}
Total 3 8 4 4

SXT : sulfamethoxazole/Trimethoprim  AMP : Ampicillin CET ! Cephalothin CAZ : Ceftazidime
AMK : Amikacin CMP : Chioramphenicol GEN : Gentamicin TOB : Tobramycin CIP : Ciprofloxacin
OXA : Oxacillin PEN : Penicillin CLI : Clindamycin VAN : Vancomycin PIP . Piperacillin
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Table 2. Number and rate(%) for microorganisms
isolated from clinical specimens

Table 3. Distribution and frequency{(%) of microor-
ganisms isolated from clinical specimens

. No. of No. of
Specimen . Rate( %)
speamen  positive
Urine 6,671 1,559 23.4
Pus 956 526 55.0
Sputum 1,032 450 43.6
Blood 4,310 394 9.1
Bronchial asp.” 39 38 97.4
Throat swab 162 36 22.2
Ear discharge 38 33 86.8
Urine, suprapubic 823 30 9.3
Transtrachcal asp.* 97 25 25.8
Vaginal discharge 63 24 38.1
Pleural fluid 204 22 10.8
Stool 788 22 2.8
Joint fluid 42 15 85.7
Cercbrospinal fluid 718 12 1.7
Gastic juice 83 10 120
Others 445 51 11.5
Total 15,979 3,247 20.3

asp.* | aspiration

chloramphenicol, oxacillin, penicillin, clindamycin, van-
comycin®] 8555, Enterococcus?] 73%- ampicillin, ch-
loramphenicol, penicllin, vancomycin® 4ZF&, 4]
377t 2] 7% cephalothin, chloramphenicol, penicillin,
vancomycin®] 4%5FE AHg-8tcH(Table 1).

2449 A& NCCLS(National Committee for
Clinical Laboratory Standards)7} 78t <Athe] 3]4
712100 mga, & FFEE E. oli(ATCC 25922),
Staphylococcus aureus(ATTC 25923), Pseudomonas ae-
ruginosa(ATCC 27858)-& AR&atgoH, 67129 717k
22 A e HIE 2AEET

&4 1

1. 4H| ujY JAE

143k 15,797 7437 == A3 3,247 A 7 F48

tio

Aol 744 o] 288 AARE &¥, 5, A4d, 89
0] Y TH(Table 2).

2. AAoM 2elEHE 7Fe X

197 & 35830%7F E8E, 28 &40

Organism Number(%)

Gram negative organism 2,378( 66.4)
Entcrobacteriaccae 1,856(51.8)
Glucose nonfermenters  503(14.0)
Others 19( 0.5)

Gram positive organism 1,098( 30.6)
Staphylococcus specics 708(19.8)
Entcrococcus species 2500 7.0)
Streptococcus  species 140( 4.0)

Fungus 107( 3.0)

Total 3,583(100.0)

()%

Table 4. Distribution and frequency(%) of major 7
microorganisms

Organism Number Frequency(%)
E. coli 1,044 29.1
Staphylococcus aureus 425 11.9
Pseudomonas aeruginosa 328 9.0
Staphylococcus epidermidis 251 7.0
Enterococcus faccalis 193 5.4
Enterobacter agglomerans 152 42
Klebsiclla pneumoniae 130 3.6

66.4%, 13 FAo] 30.6%, o] 8.0% o] JTH(Ta-
ble 8). Bo] &8 $8 TFEE E. coli(29.1%), Sta-
phylococcus aureus(11.9%), Pseudomonas aeruginosa
(9.0%), Staphylococcus epidermidis(7.5% ), Enterococ-
cus faecalis(5.4%), Enterobacter agglomemns(4.2%),
Klebsiella  pneumoniae(3.6%)2] o] TH Table 4).
AU AdFo< E. coli(51.8%), Enterobacter species
(17.4%), Klebsiella species(8.6%) %°)91T(Table 5),
ExF WL EFE Pseudomonas species(80.1% ), Ad-
0] (Table 6), 1%
FAATFTEL Staphylococcus species(64.5% ), Enterococ-
cus species(22.8%) 420]9.2.7 (Table 7), A72} 3%
Candida albicans(63.6% ), Candida Uopica_lis(22,4%)
0] A4 (Table 8).

netobacter species(10.5%

3. T SdTe| SN aed

E. coliz ampicillin® piperacilline] 743 WAL =2
S, cephalothin®] 55%, gentamicin®} tobramycinj
ok 70%, ceftazidime$} amikacin ¥ ciprofloxacinell &

90% o|’d2] #F4E Ut} Enterobacter agglome-
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Table 5. Enterobacteriaceae isolated from clinical

Table 7. Gram positive organism isolated from clini-
cal specimens

specimens

Organism Number Total(%) Organism Number Total( %)
E. coli 1,044( 56.3) Staphylococcus species 708( 64.5)
Enterobacter species $23( 17.4) Staphylococcus aureus 425

Enterobacter agglomerans 152 Staphylococcus epidermidis 251

Enterobacter cloacae 91 Others 32

Enterobacter aerogenes 42 Enterococcus species 250( 22.8)

Enterobacter sakazakii 38 Enterococcus faecalis 193
Klebsiella species 160( 8.6) Enterococcus faecium 52

Klebsiella pneumoniae 130 Others 5

Klebsiella oxytoca 29 Streptococcus species 124( 11.8)

Klebsiella ozaenae 1 Streptococcus pneumoniae 63
Proteus species 111¢ 6.0 Others 61

Proteus mirabilis 78 Aeroccous viridans 16( 1.5)

Proteus vulgaris 33 Total 1,098(100.0)
Serratia species 74( 4.0)

Serratia marcescens 70 Table 8. Fungus isolated from clinical specimens

Serratia liquefaciens 4 Organism Number(%)
Morganella morganii 64( 3.4) Candida albicans 68( 63.6)
Cimrobacter species 49( 2.6) Candida tropicalis 24( 22.4)

Citrobacter freundii 45 Torulopsis glabrata 9( 8.4)

Citrobacter diversus 4 Others 6C_56)
Salmonella species 27( 1.5) Total 107(100.0)

Salmonella typhi 19

Salmonella group B 7 rans®} Klebsiella pneurnoniae®] 739~ ampicilline] 73k

Salmonella group A 1 W& Ve 9l piperacilline]l 60% o]/, cephalo-
Others 4( 092) thinel] 70% ©}4, gentamicin® tobramycin®l= 80%
Total 1,856(100.0) oldel Z473S Rt} Pseudomonas aeruginosa?l

Table 6. Glucose nonfermenter isolated from clinical

specimens

Organism Number Total(%)
Pseudomonas species 403(80.1)

Pscudomonas acruginosa 323

Pseudomonas putida 50

Pseudomonas fluorescens 13

Others 17
Acinetobacter specics 43( 10.5)

Acinetobacter baumannii 43

Acinetobacter Iwoffii 10
Xanthomonas maltophilia 26( 5.2)
Alcaligenes xylosoxidans 1 2.2
Flavobacterium species 10 2.0
Total 508(100.0)

7% ampicillin, cephalothin®] 78 A& ez,
& A A (ceftazidime, amikacin, gentamicin, tobram-
ycin, dprofloxacin, piperacillin) ol ¥ 3le& 70% ]/
ZedE Holal Yoy, Auk vl gel vjs] Fuk
671 e HFadel dAA A=HT AE #
39 (Table 9).

4. 18 kMol SN Zea

Staphylococcus aureus®] 74-§- ampicillin, penicillino
78 A2 e, oxacillin, cephalothin, dinda-
mycino] W B5He A2 48%, 57%, 58% OIS
o, ojEg 7|78 WA T4 6L ESt
el AXNaA ASE Y. Staphylococcus epidermi-
dist= oxacillin®] oigh Z44ge] 27% = 7 W&
velll o}, cephalothind] 99%, dindamycinel] 71
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Table 9. Result of antibiotic susceptibility(%) of 4 major gram negative organism

Organism Period AMP CET CAZ AMK GEN TOB CIp PIP
I 19 55 94 97 72 76 92 25
E. coli Ir** 17 54 98 98 65 65 93 19
Total 18 55 97 98 68 69 92 21
I 5 88 84 79 81 84 81
Pscudomonas acruginosa I 7 80 75 67 69 74 64
Total 3 4 83 78 71 73 77 71
1 13 97 100 95 97 97 100 68
Entcrobacter agglomerans 11 87 96 95 88 85 100 57
Total 89 97 95 90 88 100 60
I 16 73 92 90 90 86 100 71
Klebsiclla pncumoniae I 5 79 95 93 81 81 99 62
Total 9 77 97 92 85 83 99 65
I#21998. 9. 1—1994. 2, 28 I1#% 1 1994, 8. 1—1994. 8. 31

Table 10. Result of antibiotic susceptibiity(%6) of 4 major gram positive organism
Organism Period TMP CET AMP CMP OXA PEN CLI VAN
I* 93 68 5 68 54 5 65 100
Staphylococcus aurcus I+ 97 48 2 71 30 2 51 100
Total 96 57 3 70 48 3 58 100
1 66 99 5 75 29 2 71 100
Staphylococcus epidermidis I 57 99 4 72 22 3 71 99
Total 61 99 4 73 27 3 71 100
1 92 56 71 92%
Entcrococcus faccalis 11 92 58 56 100%
Total 92 56 60 97%
I 94 83 89 100
Streptococcus pneumoniac I 100 84 71 100
Total 98 84 71 100

I 01993. 9. 1—1994. 2. 28

%2 Staphylococcus aureus$h= THE S YERY
At
Enterococcus faecaliss penicillin®] 60%, chloram-
phenicole]] 56% 2] ZA-& Holil SISt} Sureproco-
ccus pneumoniaet™ penicilline]] 71%, chlorampheni-
col= 84% 9] A& VERA 12, penicilling] 7 ¢
gk 7l et #eAel A AdtHe Ae

3;:;
B35 H(Table 10).

K

"% 11994, 3, 1—1994. 8. 31 ¢

- including intermediate susceptibility

AatA veke Aol ofyad?, Al Ao EE o
gatel whet qrgFstA Vet E R, A7 HAR A
dolxs WAE AA A FAR B 2
A7t el st A =g Ho Aok dr) ¥$-7]
ARHELL B¢ 712 AR @ AFolgH g%
wy] 4 717k AE7F 2 g9 Aoz

kool B}

BATEY] 4dFL FA AT 2RATES
AT wE AT FoA BRHJADY,
1960t o] ol XT=AFTT] o8 FEL Fa
3 ag S479 Zdol F7hHo] gEHY e
3 , A LE, JRL AR F7,



O Zo|¥9%E glont, BduelA Felss 34T
%2 E. coli, Sraphylococcus aureus, Pseudomonas ae-
ruginosas-01 ™ 1980 V1018 Bl 90l thO)e]] Fol A
T olEY X A HEHA ¥ st ¥
Helel 2% olE Ao} vp AR E. coli, Staphy-
lococcus aureus, Pseudomonas aeruginosa’} 58 IF
o, FEF o ALk Staphylococcus epidermi-
dis7} E. colig AT AJATRD 5& WER ¥
253 goke ot 4 $'9& Smphylococcus epide-
midit B4 £8T F 7MY €& =R YEdT L
BIAFPL, o9 F7t o)fE FulgAdE £ &
A A G, tiFEe ZAHECA BdY Fo] obd &
Ao Hste] PALE BFT & 9o} FFHeE
T4 AEs 29E A f¥F e WEs}
zZ718 & Qoke AL E0) Saphylococcus epide-
midis?] 7 Yut e AT AEE FHHNAE,
B A7) ME Saphylococcus epidermidis7t Al Y B2
e op, A2 22 ¥ dehlle 2R
Beo} ojo} @ mrh A4 FP7t awdrh.
ANAT F AY %ol £FE T2 E ool Entero-
bacter agglomerans, Klebsiella pneumoniac2A] °©|&
FAA BeAd AAY EAL E colif 75 ampicil-
lin3} piperacillino} 2§ W& Bojxn Qo H, cepha-
lothin®} 55%, gentamicin®} robramycin®] 70% 8 =9
BAE Holx Qo] olEY AHeA F917} Baskn
Enterobacter agglomerans$} Klebsiella pneumoniaes
piperacillin®] 65%, cephalothin®] 77%, gentamicin}
tobramycinl & 80% ©]449 FFAH2E E coligE
e FFe Holm o ATl HE Azk
AEA] E coliths s Agsferd Aoz 44
9ot 2% 2879 FAA F54 Al dE o
B32010¢ vmste] BY E colit) BE HIK?
e Bl glo, autel i AWATELS
Wge FF7F 1oy F3F A HeA
Hola QH ot ALY FAHTFI ok
oA WAE FE53A gsky] diEolsa AZE
Pseudomonas aeruginosa= ampicillin, cephalothin®]]
2% AL VeI e, o A 99 B
DT FAFEE AL Holi glef, Pseudomonasel
e FAA B4 BAA ampidlin cephalothing:
dut AAA AL Aol WAt A4S

e, 7170E BlaA A F4A sl g4l

o

L

i3
o

A3H e Ao2 1ol PseudomonasBg A 7A 717
W e AA A9 Fxste] A Ade] B
AFE 715t 54 gAY F&-& Hotot Ak
O FATT A WX Staphylococcus aureus,
Staphylococcus epidermidis, Enterococcus faccalis, Strep-
tococcus pneumoniae £0)Aem, FAA BFEA A
A}l A} Staphylococcus aureus penicillin(3 % )3 am-
piclin(3%) o] 23 ABFE Jeho] ol&d] A
Ak dulzk ok AAED, oxacllind] 48% 9
RS Yz Qe ol O ARV fAF
AFe Holar g9lnl. Swphylococcus epidermidiss
cephalothin® 99% 2] 7452438 Kolx §lo] Staphylo-
coccus aureus®) ZFgF BA 3 zo] & Hela glon,
olg the BWge 4G Aol7} Qe o] 44
ANE A AS AgH TF Aol ofFe mef
7] WEolgta AR EHY, TR/dTael o3 A9
ABA FF Fo] gE AEAHA FAAY =)
gasitha Algg
Streptococcie EASQ] 4 Ade shiz
2o} At da] AR5t #A penidllin] E&
SRS Bl FAA FEA A E2Bedda
FH9 oy, 28 Aeroccous viridans®} pneumococig]
penicillinel] o g+ 14317, 1] 51 Enterococcuse] TheFA]
W20 Fo] FAE SAHUL. B AT eNE En-
terococcus®] 7% chloramphenicol® penicilline] 2F 60
% REe| 2L Bolil 9l3l, Smeptococcus pneu-
moniaed) A% penicillinel B3 24 0] 71%
B3ak1, 58] penicllind] WE gl Tt 671
Qo] A3 AstgE Aol FAFBE, Steprococcus
pneumoniacl] W& XA penicilling] AH§-o] F21&
718}k At
A4 44 49 7zke) W4T EHFS A
ZeA AN FEE B4 A5 YA FEd
HZo] AL "Frke P FAudx Fadt
B A7 A AQF 19 BH L 7N E
B 99 nwsly 4F 02 e Hdw B2
F4A pe4 29E BEY & Y97, VIBERs
ot

A=)

_—

HAXT BES AR a4 A 29E
oFete] 2@ Amo) wAL 7Ighe Aol WA
o AR Er-
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AAERAA DA v12ke] BAT BRSP4
an AN 24 AT AR 299 A=
-

=

D = A@A e EHFIED 203% (N FHASF 3,
247, QB AA S 15, 979) oA Th

9) Wol Bl FH FF< E. c0li(29.1%), Staphy-
Jococcus aureus(11.9%), Pseudomonas aeruginosa(9.0
%), Staphylococcus epidermidis(7.5% ), Enterococcus
faccalis(5.4%) <=0]%it}.

8) E. coli ampicilin, piperacillino] 7 A&
Ho]al, cephalothindl] 55%, gentamicin¥ tobranycin®]
ok 70%, cefrazidime, amikacin® ciprofloxacin®fl 90%
oo e it

4) Pseudomonas aeruginosa™ ampicillin, cephalo-
thino] & WA4& veh iz T 4] (ceftazidime,
amikacin, gentamicin, tobramycn, ciprofloxacin, pipera-
cllin)e 70% oldel e Bt

5) Staphylococcus aureus®™ ampidillin, penicillin®]
748 WS JERY 1AL, oxacillin, cephalothin, dinda-
mycinel = oF 50% 9] 4L Bt} Staphylococcus
epidermidise oxacillin®ll 27%, cephalothin®]] 99%, cli-
ndamycn®l 71% ¢ #AFAEE HA

6) EnterococcusS} Streptococcust penicillin®] Z4Z¢
60%, 71% 2] Z5AdE R4

7) Pseudomonas aeruginosa, Staphylococcus aureus
g Streptococcus pneumonize= F5F 67) 45t T A

B4l AsE
2

2do2 AAF 145 Y4 $¥E 2 3
BA sl el vs) 23 BE el 3
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