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Studies on the Antimicrobic Susceptibility of K. pneumoniae Isolated
from Doctorless Areas and Seoul National University Hospital
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Antimicrobic Susceptibility of K. pneumoniae Isolated from Doctorless Areas & Hospital—

F7 FA Alelel K pneumom’aw} e = b
A9 ApAA L HF2ge AAAFE Axbaed 24
st ot

WAFF] F42 Penicillin,

cillin, Cephalexin, Tetracycline, Oxytetracycline, Do-

Ampicillin, Carbeni-

xycycline, Minocycline, Kanamycin, Gentamicin, Stre-
ptomycin ¥ Erythromycin® 1973d¢] 0] FDAo] A}
&3 T 7] #(Federal Register, 1973)¢] w3t 2 Cotri-
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19731 =gt}
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Table 1-1. Antimicrobic susceptlblllty patterns of K. preumoniae isolated from doctorless areas.
W — .
0.125 0.25 0.5 1 2 4 8 16 32 64 128 =128
Antimicrobics T
PC 0% 0 0 0 0 0 0 13 19 20
AM 0 0 0 0 1 5 23 16 i3 0 0 0
CC 0 0 0 0 0 1 0 2 16 16 23
CX 0 0 0 0 0 55 2 0 1 0 0 0
TC 0 0 0 3 15 38 2 0 0 0 0 0
ocC 0 0 0 6 33 19 0 0 0 0 0 ¢
DC 0 0] 0 1 29 26 1 0 1 0 0 0
MC 0 0 0 0 3 13 25 15 2 0 0 0
KM 0 0 0 1 51 6 0 0 0] 0 0 0
GM 0 0 10 31 17 0 0 0 0 0 0 0
SM 0 0 0 45 11 1 0 0 0 0 0
EM 0 0 0 0 0 0 0 0 0 2 54 2
CT 0 0 15 37 6 0 0 0 0 0 0 0
TR 0 0 0 0 0 0 0 0 0 0 0 58

* Indicates the number of strains whose growth were inhibited at that minimal concentration of antimicrobics
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Table 1-2. Antimicrobic susceptibility patterns of K. pneumoniae isolated from SNUH

e ;\MIC(mcg/ml)

— 0.125 0.25 0.5 1 2 4 8 16 32 64 128 128
Antimicrobies ™. = e

PC 0* 0 0 0 0 0 1 11 19 16 6 14
AM 0 0 0 1 1 2 10 23 13 3 0 14
cc 0 0 0 0 0 1 2 1 0 13 4 16
CX 0 0 0 0 2 58 6 0 0 1 0 0
TC 0 0 0 1 16 30 5 0 10 0 1 13
oc 0 0 0 5 32 14 0 1 0 0 1 14
DC 0 0 1 6 30 16 0 2 2 2 7 1
MC 0 0 0 0 4 2 10 22 4 5 0 0
KM 0 0 0 3 49 1 1 0 0 1 10
GM 0 1 21 32 8 1 0 4 0 0

SM 0 0 0 0 32 20 0 2 2 2 1

EM 0 0 0 o 0 0 0 0 1 5 52

CT 0 0 7 32 18 4 4 1 1 0 0 0
TR 0 0 0 0 0 0 0 0 0 0 0 67

* [ndicates the number of strains whose growth were inhibited at the mininal concentration of antimicrobics

“Table 2. Comparison of MIC’s of K. pneumoniae
isolated from doctorless areas with MIC’s
of those isolated from Seoul National
University Hospital. o

Geometric Means of MIC’s

Antimicrobics p value

Doctorless area SNUH

Penicillin 8.33+0.94 8.8+1.41 -0.05

Ampicillin 6.60+0.98 7.81+1.93 <0.05

*Carbenicillin 6.98+1.04 10.25+1.34 >0.05

Cephalexin 5.09%0.43 5.12+0.59 >0.05

Tetracycline 4.67+0.63 6.09+2.58 <20.05

Oxytetracycline 4,22+0.62 5.72+2.87 -<0.05

Doxycycline 4.53+0.72 5.21%£2.22 <0.05

Minocycline 6.00+0.91 6.22+1.33 >0.05

* Gentamicin 3.12+0.67 3.12%1.45 >0.05

Kanamycin 4.09+0.34 5.19+2.59 <0.05

Streptomycin 4.21+0.48 5.58+2.38 <0.05

Erythromycin 10. 00+0.26 10.03%:0.52 >0.05

Cotrimoxazole 2.84+0.58 3.57+1.12 -20.05

11.00 11.00 0. 05

Troleandomycin

1. MIC's are expres;eg_as logaMIC+3
2. Number of local strains; 58
3. Number of hospital strains; 67

MICE E4 ez da 3 2o o Szl vlal 4 ¥l
K. pneumoniaed] o3 14FF29 A MICHZ=

AM, TC, OC, DC, KM 3@ SM¢ A$ele F92& K
pneumoniaes) ™ & MICS ¥ x ol =8 438 =&
T F4L Fdge LEFAE el ol F F
el dHHMAE Fo&= K preumoniacst wi{l K

Table 3. Categorization of susceptibility expressed by
MIC (mcg/ml, penicillin unit/ml)

Antimicrobials Resistant Sensitive
Penicillin = 32 <15
Ampicillin > 32 <8
Carbenicillin = 32 =16
Cephalexin > 32 =10
Tetracycline > 12 = 4
Oxvtetracycline = 12 <4
Doxycycline > 12 <4
Minocycline > 12 <4
Kanamycin = 25 <6
Gentamicin > 6 < 6
Streptomycin = 15 =6
Erythromycin > 8 <2
Cotrimoxazole =200 =35

Interpretations for antibiotics are from those pre-
sently recommended by the FDA(U.S.A., 1972, 1973).
Those for chemotherapeutics are from the National
Committee for Clinical ILaboratory Standards ten-
tative recommendation. (U.S.A., 1973)
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Antimicrobic Susceptibility of K. preumoniae Isolated from Doctorless Areas & Hospital—
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Fig. 1. Susceptlblllty of K pneumoniae isolated from doctorless areas (@——-@) and SNUH (O o)
to Penicillin, Ampicillin, Carbenicillin, and Cephalexin.
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Fig. 3. Susceptibility patterns of K, preumoniae isolated from doctorless areas(@——@) and SNUH
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Table 4. Percentage of resistant strains isolated from
doctorless areas and Seoul National Univer-
sity Hospital.

Antimicrobics Doctorless areas SNUH p value
Penicillin 44.8% 53.7% >0.05
Ampicillin 22.4% 44.8% «<{. 05
Carbenicillin 98.3% 4. 0% =005
Cephalexin 1.7% 1.5% >>0.05
Tetracycline 0 % 22.4% <0.05
Oxytetracycline 0 % 23.9% <. 05-
Doxycycline 1.7% 20.9% <0. 05
Minocycline 29. 3% 46. 3% <20.05
Kanamycin 0 % 16.4% <0. 05
Gentamicin 0 % 7.5% <Z0. 05
Streptomycin 0 % 22.4% <20.05
Erythromycin 100 % 100 % >0.05
Cotrimoxazole 0 % 0 % >0. 05,
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Fig.4. Susceptibility patterns of K. pneumoniae isolated frcm doctorless areas (@—-@) and SNUH to

Cotrimoxazole and Troleandomycin.
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Table 5. Multiple resistance patterns of K. pneumo-
niae isolated from Seoul National University

Hospital.

Kinds of antimicrobics g?&igi Percent
AM+GM+KM+-SM~+TC+MC : 5 21.7%
AM+KM-+SM+TC+MC : 5 21.7%
AM+SM+TC+MC : 2 8.7%
AM+KM+SM+MC : 1 4.3%
AM+SM : 1 4.3%
AM+CX : 1 4.3%
AM-+MC : 7 30.4%
SM~+TC : 1 4.3%

Total - 23 100%

Studied among 7 Antibiotics(AM, GM, KM, SM,
TC, MC, and CX)

L2z %718 2t 3z A 9o

TC, OC 3 DC Atelel & AgtAl 471 0. 87~0. 942 4]
My EE 42BAS 2o Fz 9o} 22 Tetracy-
cline f=#<¢ MCx TC, OC ¥ DCs}e] 74449 AL
HAF7E 0.57~0.6524] vlzA Yo HaaA G w
o F3: gt

Aminoglycosidee! GM, KM 2@ SM Alojofj & 7b=2n
g A3A 47 GM3F KMe] 0.51, GM=} SMeo] 0. 499
thrdel KM# SMAtels] AbatAl<$:i= 0.8424 KMz
SMAatelol 2 Zhr4de AaaAst 9es voFn
et

SMa} TC, OC 3 DC Abole] A 4% (. 76~0, 82
Z vEy & 444§ 2o Fx 9o KM TC,
OC o DCote) 48 43A 74 0.70~0. 7124 v]
2 ¥ JSPAE e = e

Table 6. Correlation coefficient of antimicrobic susceptibility among 14 antimicrobics, studied in 125 strains

of K. pneumoniae

PC AM CcC CX TC oC

DC MC KM GM SM EM cT

PC Lo0 078 030 025 065 0.66 065 0.33 056 0.32 0.60 —0.05 0.36

AM 100 0.56 0.15 0.65 0.68 0.64 0.37 0.65 0.28 0.68 —0.03 0.42
cC LO0 —0.15 0.18 027 0.21 0.13 024 005 0.21 0.0L 0. 14
CX 100 0.07 0.10 008 0.06 —0.05 0.09 —0.01 0.03 0. 14
TC 100 0.94 0.8 0.57 070 0.44 0.82 —0.09 0.60
oc .00 0.87 0.57 0.70 0.42 0.80 —0.09 0.61
ne .00 0.65 0.71 0.51 0.76 —0.05 0.57
MC LO0O  0.48 0.20 052 —0.00 0.44
KM 1.00 0.51 0.8 —0.14 051
GM 100  0.49 —0.12 0.45
sM 100 —0.03 0.54
M .00 0.09
CT 1.00

ol 7g2 AM, GM, KM, SM, TCsh MCel <4 w4
€ Bole dAUATFE 5TFZ AA AW TY
21.7% 2 etz AM, KM, SM, TC % MCe] 3]
AW AH S FolE AW A TL 552 FA shal g4
9 21.7%% vhehgeh

AM# MCell W3l Galujd & vepls dAyd
<+ 7FE2 AA FANAwY 30.4%2 Vet AT
2 4858 2o

E 62 M4FF FA Abele] Fol& K preumoniae
5859 W8 K. pneumoniae 675F% T 125%F9 K
preumoniaert ebl = ZHEA S AawA & b A

S h=%
Hel 28% 9L dE HAer Pzl Yoo
(Goodman, 1970) £ A YA el dJ M= (K. preamo-
niae o A3 FEF FFAdz 9y TC % 2 3F
A, GM, SM, CX 9 CTY ¢ CXol GM2 = 9%
el A gl glel e WA Feld K pneum-

oniae?t §-8 & A F2|F K preumoniae Bl )L




S-SR -F T L ER T

AgFd P4 el Fel § A dAHE FAE
ehd Rt

CXs} GMo] ¢leid Fol& K. pneumoniae™ HY
K. preumoniae ~tolol 23 7549 Aelzt A=
RAe CXet GMo] wla 2 To Aol el 229
A FAYA R obE FFo|A] AldE o] BA ¥ A
Sz A5 K. preumoniaert £AA o2 4 v
Bl CC 9 EMol gletd F-8& K. pneumoniaest
W8 K. preumonige Aolo] F A Holh gl A
o 2aAe WA Bge FF HA ‘”‘°7q?‘]"£-£7}
2 A4 538 F AR 128meg/ml of el A7)
HEq Aoz o 4=

291 & K. preumoniaest ¥ 4 K. pneumoniae ~te] ol
WAF 2889 wae] gleld K preumoniaed] Rt
3 g4z <A (Benner, 1965) TC, 0oC, DC, MC,
KM, GM 2 SMo} gedxE F4& K preumoniaeSt
W&l K. pneumoniae Arololh Foq A TEHEY At
o2 naZEyger WAFFI NAYAEAE A etit e
o7t g ¥e FA

K. preumoniaes] FaEF FFA sHEwl R et
WA e MCoA 46.3%2 73 ¥z TC
OC 2 DColA] 20.9~23.9%, SMell4 22%, KMedlA
16.4%, GMe]Aq¢ A 7.4%, CXelA 1.5%, CTelA
0%z A7 deht vlad el A8R F(Phzer
Korea. Ltd., Personal Communication)# W4 & &3
$o] AAFE AFE Rl Fo] FFAY AEF W
FHF9 AT 284, W49 A 2 A= Aol &
9% zHA 7+ dobm Ewd (Mercer, 1971) 59 22
b oA 59 et

WmA H2e] AurEe] e 2z Fol AL
MCe] 4 (Pfizer Korea. Ltd., Porsonal Communication)
A% e WAT 2780 JEE AE ¢4 Ra@
E. coli @ Enterbacter spp.o] A8 22 MCe o
& K. pneumoniaes] 74540l v+ Tetracycline $5
Akl ARRAZ vz L How ¥eof Aoz
tt & Tetrocycline $E Mo & wAY oz
HAE7 = ol Bl 9 264 2Eukel Fo] MC
o) W& K. pneumoniaed ZrAe] & Tetracycline
EZAe] A At FE Aoz vol mAA4
o Rz K jmeumamaei']- MCo] #& 2= gl
= WAel 2 | g Aoz HAdch

I 544 ‘%-ﬂi‘% 7Aed A FEAS K pne-
umoniaes) FEYE FFA A chARL L Hele
AN YT 2UES 248 2= AM3 MCef o3
A A A wole FFs TR AR gk AM,

ol A Haldt K. pneumoniaed] TR 74—

GM, KM, SM, TC 2 MCol dAu 4 & Mol FF
7} 5=, AM, KM, SM, TC @ MCel =& =AW 45
e T 5FE 2 H2er wokth

o] AztFo] A GMel] dal A W& JelE TFE
2% E46 2 K pneumoniaed) S-EE A ol
WAe Y FRee 4o 53 F5T AT 4
Aole] o] GMe] wlmA & Tol Autsl FAAZ GM
of WAL Mol FFEAEE 1 Aol F& o2 F
Fo gAd we A& ®A Azet A=

oAy A Fe] WAE el 77hA A s
A AMel g A dAMA Fed 2 FTe
2252 vt GANATY 95.6%7F AMe] A
WA ngos s TY 86.9%7F MCel A4,
bAoA F9) 65.2%7F SMell &, HANATY 56.5
%7} TCel e, =HAlAF9l 47.8%7F KMol &3,
oA A Fe 21.8%7F GMel i3, SAWATS
4.3%7F CXol dis] WA & 2o AN T £ 0
T2 44 bl 9FAY FAE AF A
A dA e 7341 v} e} ket

B2 §FA Atold] K. preumoniacr} de =
7354 2] Az ol ,,l"!*'l 2 AFNAE ¢ EE
% E. coli, Enterobacter spp.o] 3t Aste e
Penicillin #] 59 &4 A Atelel 54 AdAF7t
0.30~0.782 vla® otz Tetracycline FFA Ale]
o] 4 = MC$ th2 Tetracycline 5% ¢l o 3 A
Arolel WlmA ¥ ARAA S 2eJF HAFHom
Fz FAHE FA Aoldl E A %94 WA E Ad
9 RS Ay Asst 2A 4F F dEE AdE
F3 gl

5 #

19769 54 19779 Apoldl Fo Al EAT K
pneumoniae 6852} 19754 3 19774 Afolel] A &%
au Pl 228 K. pneumoniae 675 14559 %
FAH G pF4E TIRARH Aoz FHgd
oo o ARE AL

1. Ampicillin, Tetracycline, Oxytetracycline, Kana-
mycin @ Stereptomycine] Qlei A Tz Aol A
223 K. preumoniaed) HA L&A A FL9 W FA =
Zolaxdo] 4 3l dt K. preumoniaes] 3 A 52
rro HFA el 2.1~2 89 Egke.

2. Penicillin, Doxycycline®} Cotrimoxazoleo] $le]
A Aeddz gl Be g K pneumoniaes] A
MeAR sz BFAE FHEAGAAN e F K
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preumoniaed] HAWEAFE FFHRe} 1.4~1.7
o =gkt

3. Carbenicillin, Cephalexin, Minocycline, Genta-
micin, ¥ Erythromycine] 3 Soz=xdd K
preumoniaest A-Foi Tz Yol B3 K preumo-
niged] ZHFEA Abolel = Foq Aolst ¢lgl s

4. A gz Yol 4 LG K pneumoniae 7+&
W WA FEH-EL Troleandomycin (100%) 5 Erythr-
omycin(1009%)el A 713 Zoleow w}go 7 Carbeni-
«<illin(94. 022}, Penicillin(53.7%), Minocycline(46.3
%), Ampicillin{44. 8%), Oxytetracycline(23.9%),
“Tetracycline(22.4%), Streptomycin(22%), Doxycy-
cline(20.9%), Kanamycin{16.4%), Gentamicin(7.1%)
9 Cephalexin(1.5%) 4oz %9ton Cotrimoxazole
ol el WAl Fe] vhebubA] @kgket.

5 FEAGNAN Eeld K preumoniae 7}-2-d] dl
j{r%ﬁi ¥ Troleanomycin(100%)3 Erythromycin

00%)1 A 714 =9tz k-2 Carbenicillin(98.3%),
Pen1c1llm(44 8%), Minocyeline(29.3%), Ampicillin
(22.4%), Doxycycline(1.7%), Cephalexin(1.7%) +
22 =A el Tetracycline, Oxytetracyclme.
Kanamycin, Gentamicin, Streptomycin 2 Cotrimoxa-
zoled] glol A= WA ol el vtA] ggket.

6. F2& Ageld 22§ K. preumoniaest A%
e g B8 K. pneumoniae Apolo] £9]3
WA T EEEY Ao (P<O.05)= Ampicillin, Tetracy-
cline, Oxytetracycline, Minocycline, Kanamycin,
Gentamin 2 Streptomycinel] A &= 9 .

7. Ampicillin, Cephalexin, Gentamicin, Kanamycin,
‘Streptomycin, Tetracycline, Minocycline ¥ Cotrimo-
xazoleel A hAW A F2E L& 2AGE 2 FoEA
Aol A ¥2l§ K. pneumoniae ZtEH A e A4
ol IAEA ggtevt Agdimydeld ¥
K. pneumonize’= % 67F 7}-&dl 23F7 A AL
A gl

8. Tetracycline, Oxytetracycline®} Doxycyeclineel
W & K. preumoniae®] ZrpA 4 AfA e AA s
7} 0.87~0.942 4 ol % %92} Minocycline® Tetr-
acycline, Oxyteracycline, Doxycycline AbeJo]l &= 7zt~
Aol AzgA 7t wlzd Eghei(0.57~0.65).

Pencillin, Ampicillin 2@ Carbenicillind =% K.
= 0.30~0.78 ¢1 3l =
o Streptocmycin® Tetracycline, Oxytetracycline,
Doxycyclines] 9 & K. pnewmoniaes] YA &) A4
A AAAF0.76~0.8224 L %549 Atz

AL 2o Foieh

—ABSTRACT—

Studies on the Antimicrobic Susceptibility
of K. pneumoniae isolated from
Doctorless Areas and Seoul National

University Hospital

Woo-Hyun Chang, Ik-Sang Kim,
Kwang-Ho Rhee, Hee-Sup Shin
and Jung-Kyoo Lim

Department of Microbiology and Pharmacology,
College of Medicine, Seoul National University

58 strains of K. preumoniae isolated from residents
of doctorless areas in Korea from 1976 to 1977 and
67 strains of K. pneumoniae isolated from patients
of Seoul National University Hospital from 1975 to
1977 were examined for susceptibility to 14 antimi-
crobics by agar dilution method.

The susceptibility of two groups to each antimicro-
bics were compared and incidence of resistant strains
in each antimicrobics, incidence of multiple resistant
strains and correlations in the antimicrobic suscepti-
bility of 125 strains of K. pneumoniae among 14
antimicrobics were analyzed.

The results obtained were as follows.

1. The mean MIC of Ampicillin, Tetracyline,
Oxytetracycline, Kanamycin and Streptomycin to the
K. pneumoniae isolated from patients of Seoul National
University Hospital were 2.1 to 2.8 times higher than
those to the K. preumoniae isolated from residents of
doctorless areas.

2. The mean MIC of Penicillin, Doxycycline and
Cotrimoxazole to the K. preumoniae isolated from
patients of Seoul National University Hospital were
1.4 to 1.7 times higher than those to the K. pneumo-
niae isclated from residents of doctorless areas.

3. Tkere were no significant differences in suscep-
tibility to Carbenicillin, Cephalexin, Minocycline,
Gentamicin, and Erythromycin respectively between
K. pneumoniae isolated from patients of Seoul National
University Hospital and those from residents of doctor-
less arease.

4. Incidence of resistant strains In K. preumoniae
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isolated from Seoul National University Hospital was
the highest with Troleandomycin (100%) and Erythr-
omycin (100%) followed by Carbenicillin (94.0%),
Penicillin (53.7%), Minocycline (46.3%), Ampicillin
(44. %), Oxytetracycline (23.9%), Tetracycline(22. 4
9), Doxycycline (20.9%), Streptomycin (22%),
Kanamycin (16.49%), Gentamicin (7.4%), Cephalexin
(1.5%) and Cotrimoxazole (0%).

5. Frequency of resistant strain in K. pneumoniae
isolated from residents of doctorless areas was the
highest with Troleandomycin (100%) and Erythro-
mycin (100%) followed by Carbenicillin (98.3%),
Penicillin (44.8%), Minocycline (29.3%), Ampicillin
(22.49). Doxycycline (1.7%), Cephalexin (1.7%),
Tetracycline (0%), Oxytetracycline (0%), Kanamycin
(09%), Gentamicin (0%), Streptomycin (0%) and
Cotrimoxazole (0%).

There were significant differences in the incidence of
resistant strains between two groups of K. preumoniae
with Ampicillin, Tetracycline, Oxytetracycline, Mino-
cycline, Kanamycin, Gentamicin and Streptomycin
(p<0.05).

6. In study with Ampicillin, Gentamicin, Kanamy-
cin, Streptomycin, Tetracycline, Minocycline, Cepha-
lexin, and Cotrimoxazole, there were no multiple re-
sistant strains in K. prewmoniae isolated from docto-
rless areas, while 23 strains of K. preumoniae isolated
from patients of Seoul National University Hospital
showed multiple resistance.

7. There were high correlation in susceptibility of
125 strains of K. preumoniae among Tetracycline,
Oxytetracycline and Doxycycline {correlation coeffici-
ent 0.87~0.94), but there were relatively low corre-
lation in susceptibility between Minocycline and other
3 tetracvclines (Tetracycline, Oxytetracycline and
Doxycycline).

Correlation coefficient of susceptibility among pen-
icillin analogues (Penicillin, Ampicillin and Carbeni-
cillin) ranged between 0.30~0.78.

Correlation ceefficient of susceptibility between Str-
eptomycin and 3 tetracyclines (Tetracycline, Oxyte-
tracycline and Doxycycline) ranged between .76~
0. 82

Correlation coefficient of susceptibility between

Kanamycin and Streptomycin were 0. 84.
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