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In Vitro Activities of Gatifloxacin against Bacteria isolated from

Respiratory Specimens of Patients of University Hospitals in Korea
Dongeun Yong, M.D.", Myungsook Kim, M.S.", Sinyoung Kim, M.D.", Kyungwon Lee, M.D." T,

Sungkyu Kim, M.D.",

Yunsop Chong, Ph.D." and Yil Seob Lee, M.D.}
Department of Laboratory Medicine, Research Institute of Bacterial Resistance”, and Brain Korea 21 Medical Sciences”',

+

Department of Internal Medicinef, Yonsei University College of Medicine, Seoul, Korea,

Handok Pharma Central Laboratory§, Seoul, Korea

Background : Gatifloxacin, a new 8—methoxyquinolone, has a broad—spectrum activity with expanded
potency against respiratory pathogens. In this study, we examined the in vitro activity of gatifloxacin
and comparators against recently isolated bacteria from respiratory specimens of patients in Korean

hospitals.

Methods : Forty—nine isolates were from respiratory specimens of patients with acute exacerbations
of chronic lower respiratory infections in eight university hospitals and 108 isolates were from respi-
ratory specimens from patients of Yonsei University Hospital. Minimum inhibitory concentrations
(MICs) were determined by NCCLS agar dilution method.

Results : MICgy of gatifloxacin for Streptococcus pneumoniae was 1 ug/mL, which was 8—fold and
2—fold lower than those of ciprofloxacin and levofloxacin, respectively. All strains of Haemophilus in-
fluenzae and Moraxella (Branhamella) catarrhalis were inhibited by <0.06 pyg/mL and <0.25 pyg/mL of
gatifloxacin, respectively, and were susceptible to all fluoroquinolones tested. MICgy of gatifloxacin
for Klebsiella pneumoniae was 0.06 ug/mL, which was 2—fold lower than those of levofloxacin and

moxifloxacin.

Conclusion : Gatifloxacin is highly active against S. pneumoniae, H. influenzae and M. (B.) catar-
rhalis isolated from respiratory specimens of patients of university hospitals in Korea.

Key Words : Gatifloxacin, Respiratory tract pathogens, Acute exacerbation of chronic lower respira-

tory tract infection
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2em(l,2), oldgt d42 F8 IF7] AdE Aol
= H]sith =Y F8 gYolA 20008 E21E Strep-
tococcus pneumoniae® penicillin B4 #3539 8BS
2 76%, Haemophilus influenzae®] ampicillin Y&
68260112.(2), Moraxella (Branhamella) catarrhalis©)
B -lactamase A EE 95% (D= &= vlste] =9dch

Ciprofloxacin, levofloxacin 5= A 2419 fluoroquino-
loneAl 2 Al 1A 21 nalidixic acid 5ol B]3le] a8 o]
Skl O ol diE s ®W9le Pseudo
monas aeruginosa ‘sl 7HA GlolAA ofe] ZRA] At
#+E9 FEF AR FE&5HA AREEO] FTh3). 1
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U olg ofAle 2HGE ol Wi FHe v
ofgt Zlo] wHelglen, L ojge] gt Widel $7t
SHIL UTHA).

1990 ool 7= A 3, 44t fluoroquinoloneA= 7]
& Ao Hgto] G I I Aol gk
Fateo]l v Zafixl Aol EA0Ith(3,4). Gatifloxacin
2 JfrE 8-methoxyquinoloneA =2 Al 4] kAo
&3t (5), 7] #AHtol HE o] 53] 5t
o] 7]&9] quinoloneAloll W/del S. pneumoniae®] W3l
A= gtgol] Q= Aoz HIuE ATk, 7).

QoA BHE S pneumoniae, H. influenzae 5
% fluoroquinoloneA|oll W/del #57F Sl&o] HilEil
ULLH®), = A TEF7] AANA =EejE At
et gatifloxacin®] A @AFN Feo] A3t A= E=
ot wEba] 2 AFfoAe Eivet ek d #8219 &
F71olA ReE Alatol gt gatifloxacin®] AlF#W &
+8& BrretAt shgich

=

ME 2w

Loy At

2000-2001d F) 87 chst AR, weleld,
SR, obreld, Axeld), olsteld, clsteld), &
Aol B4 F WA ST FAFEA ABAED)e]
T4 kB B 557 FAGIA Reld 9Ay A
o ALY B B/ ARG 2R AR
& dyom stk #F B4 2 9o wet WEA
oyl 3 AR kiol oJstglom, SRE R o
it & ABSA T00el g mksis
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FAAl A AR EYA NCCLS gHd 34
Hoz AHSHATH9). T3 AlH-E A= Mueller-
Hinton 8JA](Becton Dickinson, Sparks, MD. USA)E A}
&3tk 28y, S pneumoniaes Y= 5% HF
dHE 2 Mueller-Hinton YAE, H influenzae=
Haemophilus Test Medium (BBL, Cockeysville, MD,
US.A)E AT A1 A= ampicillin (F+9,
X&), penicillin G (Sigma, St. Louis, MO, USA), cefi-
xime (ZolA|eF, A¥), gatifloxacin (Kyorin Pharmaceu-
tical Co., Tokyo, Japan), moxifloxacin (Bayer, Wupper-
tal, Germany), ciprofloxacin (d}o]dl HzZjof AL) 9

levofloxacin (Daiichi Pharmaceutical Co., Tokyo, Japan)

o] et

A Al#E& Steers replicator (Craft Machine Inc.,
Woodline, PA)E A-&3te] oF 10" Al HE3st 35C
oAl 16-20A17F viFSIHTE S, pneumoniae®t H. influ-
enzae= 5% COp 27194 20-244]7F v F3F At

] A9 A5 = (minimum inhibitory concentration, MIC)
= AT F4E AR Ha9 FHA sE=2 s
w, g 7RO Hegholut Atk S22 FAISHATE A Al
3ol A= E A= Staphylococcus aureus ATCC
29213, Enterococcus faecalis ATCC 29212, S. pneumo-
niae ATCC 49619, H. influenzae ATCC 49247, Esche-
richia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27835 AR&sidich At Al A4S
NCCLS 719l wabA s st

M. (B) catarrhalis®] 732 Staphylococcus spp.©ll
gt 7S A8-5ko] g 4skqit

I

= 871 Hist B v SHRVIE AAF SRl A]
2oE NS P aeruginosa 155, S. pneumoniae 127,
H influenzae 1057, K. pneumoniae 5, M. (B.) catar-
rhalis 45 & 495°)1%al, MEHAEY A 357
AAlA E2H 10875 EFst] F 157771 AFEA
tH(Table 1).

S, pneumoniae®ll W3t penicillin® MIC H$=
<0.008-2 pg/mL, MIC5%F MICo= ZH2F 05 ug/mL¥ 2
pg/mLel Ao penicillin 24 #39] Hl&& 33%, &
1 H AT e 7 44%9F 23%0] At (Table

Table 1. Bacterial Strains Isolated from Respiratory
Specimens

No. of isolates at hospital”

Species (No. tested)

ABCDEFGH I
S. pneumoniae (57) 32 2 41 45
H. influenzae (39) 4 5 129
M. (B) catarrhalis (19) 2 2 15
K. pneumoniae (10) 112 1 5
P. aeruginosa (26) 6 22 3 2 11
S. aureus (3) 1 1 1
Klebsiella oxytoca (1) 1
Acinetobacter baumannii (1) 1
Pseudomonas species (1) 1
Total (157) 7 106 7 151 1 2 108

*A, Yonsei University; B, Korea University; C, Inha University; D, Ajou
University; E, Ewha University; F, Hallym University; G, Soonchun-
hyang University; H, Kyungpook University; |, Yonsei University

S&57| AA 22l Mol thet Gaiffoxacinel AlE 2 g#2  Vol.36, April 2004 69



Table 2. In vitro Activity of Gatifloxacin and Other Antimicrobial Agents Against Respiratory Isolates

MIC (ug/mL) % of isolates
Species (No. tested) Antimicrobial agent -
Range 50% 0% st 7 RS
S. pneumoniae (57) Penicillin G <0.008-2 05 2 33 44 23
Cefixime 0.06—>16 8 >16 NA NA NA
Gatifloxacin 054 05 1 95 2 4
Moxifloxacin 0.25-4 05 05 97 2 2
Ciprofloxacin 1->16 4 8 NA NA NA
Levofloxacin 1-16 2 2 97 0 4
H. influenzae (39) Ampicillin 0.5->128 128 >128 21 5 74
Cefixime 0.015-0.25 0.03 0.12 100 NA NA
Gatifloxacin <0.008-0.06 0.03 0.06 100 NA NA
Moxifloxacin 0.015-0.5 0.06 0.25 100 NA NA
Ciprofloxacin <0.008-0.03 0.015 0.03 100 NA NA
Levofloxacin 0.015-0.06 0.03 0.06 100 NA NA
M. (B) catarrhalis (19)" Cefixime 0.015-0.5 0.25 0.25 NA NA NA
Gatifloxacin 0.03-0.25 0.06 0.06 100 0 0
Moxifloxacin 0.06-0.12 0.12 0.12 NA NA NA
Ciprofloxacin 0.03-0.5 0.03 0.06 100 0 0
Levofloxacin 0.03-05 0.06 0.06 100 0 0
K. pneumoniae (10) Cefixime <0.008-0.25 0.06 0.06 100 0 0
Gatifloxacin 0.03-2 0.06 0.06 100 0 0
Moxifloxacin 0.06-2 0.12 0.12 NA NA NA
Ciprofloxacin <0.008-2 0.03 0.03 0 10 0
Levofloxacin 0.03-2 0.06 0.12 100 0 0
P. aeruginosa (26) Cefixime 4->128 64 >128 NA NA NA
Gatifloxacin 0.06-16 1 4 81 12 8
Moxifloxacin 0.03-16 2 8 NA NA NA
Ciprofloxacin <0.0084 0.25 1 96 0 4
Levofloxacin 0.03-4 05 2 R 8 0
“Staphylococci breakpoints were applied, "Susceptible, TIntermediate, *Resistant.
Abbreviation : NA, not applicable.
2). Cefixime2] MICxet MICy= 22t 8 ug/mLet >16 100 . e & s & a
ug/mLo] it} FluoroquinoloneA| 2] MICy+= gatifloxacin /
o] 1 pg/mLZ, moxifloxacin®t} 28] &3O} cipro- e 80
(0]
floxacin@} levofloxacin® zHzb 1/8% 1/20]QtH(Figure Z 60
1). FluoroquinoloneAjol] WAdol #52] )& kAo uh g
2} 2-49%9°]3i ). G 40 —— Gatifloxacin
H. influenzae®] 93 ampicillin® MICx@h MICy 20 e
128 pg/mLe} >128 ug/mlolal, WAES 74%°]3Act olenn s —&— Moxifloxacin
(Table 2). BFHo] cefixime®] MICs2t MICo= 2H2F 0.03 QQ%Q\@QQ% SPGB NV PR PP
pg/mLet 0.12 pg/mLolst WA #5E §lich Flu N

oroquinoloneA| 8] MICy+= gatifloxacin, ciprofloxacin %
levofloxacin®] 0.03-0.06 pg/mL, moxifloxacin< 0.25 ug/
mLo] ¢, WAel F5= R

M. (B) catarrhalis® st A&@ AL MICy=
cefixime®] 0.25 ug/mL, gatifloxacin, levofloxacin ¥ ci-
profloxacin®] 0.06 pg/mLe]%13, moxifloxacin®] 0.12
ug/mLO| Tt Table 2). Ag «F X5 fluoroquinolone
Al 05 pg/mL olstell A A = Sl

Minimum inhibitory concentrations (ug/mL)

Figure 1. Cumulative percentage of Streptococcus pneumo-
niae isolates inhibited by various fluoroguinolones.

K. pneumoniae®| ™3t cefixime® MICyoS 0.06 pg/
mLo|3, AY 3 ZF7} fluoroquinoloneAll 2 ug/mL
oJalof| Al A E 3L, MICy+= gatifloxacin®] 0.06 ug/mL
2 ciprofloxacin®2t} 28] =3 levofloxacin® moxi-
floxacin®] 1/20]%lem, WAgel #3= gt Table 2).
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P. aeruginosa®l| ™3t cefixime?] MICs2} MICy= Zt
ZF 64 ug/mL¥ >128 ug/mLo]AtHTable 2). Fluoro-
quinolone®] MICy+= gatifloxacin®] 4 ug/mLZ moxi-
floxacin® 1/2¢]124, ciprofloxacin® levofloxacin} th
= 27 4ufet 2 =Skt

S. aureus 35, K. oxytoca 15, A. baumannii 15 2
Pseudomonas spp. 15 fluoroquinoloneA| 2] 05 ug/mL

olsloll A oA = At

]

I

S. pneumoniae, H. influenzae 2 M. (B.) catarrhalis
T Z1dR ol 54 oEtE R 70%0 A 2] E
B3t HHwold, S aureus®t P. aeruginosa 52 L
=7 At 5-10%00A E2jEcta g4 dok12).
Aol 870 st A Z1EAE |54 o3t
o)A BEH 5= S pneumoniae 127(24%), H.
influenzae 105(20%) 9 M. (B.) catarrhalis 475(8%)%1
d) v|dlo], P. aeruginosa’t 155(31%) B E|o] 2]=t9]
HI(13, 140 HIgte] @3lth ol= 357 A+t F
Fe 94U 9 A9 Aol webA v2r, 3 dAgF
wZAE og = Q7] WEd Ao ddEchil. ¥
2ol|Ae] Hio] wEW w|vhd HuAZ|BEAE 2} 7
oA &3] P. aeruginosa’t ==, o] At <t
1S skl Mlare #HE 95024 Aol WA
S Holn o] X&HTkaL 3FITH(15).

e o e e

N

557 490 AT FHE OB ddF Hstel
ol 1 olft SHL/EA Aol GOt AR
A s A7IES] Rulo] HolA Hmz Agtuo
HAe e AA ieuct AYAe] W] uEeld
e gl el AFel ool 94 £AL
sefate] aAsior Beh10,11). AlHEsEY Baje]
E1oIA BeE RS ABIIA 4670 Bl 7
A7k G Aw AANA Bestam 2 BRAe]

F5 o5 Al

S. pneumoniae %°+= penicillin G 5 B -lactamA|]
H 7l #5371 716k AlAIA ez 41718k A4 0]
o} Penicillin H]ZF4d&-S WAwto] &3t AdRloA«=
1996-1997d 257 225 59 60%°]%13L(16), 1997d
n=Y BEEFoAE 4%0)Ath17). B A=
penicillin Goll B]F=A Q] w59 H[&o] T7%0]01 A, £
= HIHTF $3rem(13, 14, 16-18), S thE EI(2,
19-21)9}= H]==3}9th. 7129 fluoroquinolone A= peni-

AolA BE7] HAT BFAY A= F-85HA ARE-E o]
OFAof] Q1 Aleto]l EiE itk
(22-25). 2=y A2 Agd
Ae 28gd Aol dgk As
oFA| HT} 9=
SR}l A
levofloxacin® MICy7} Z12ZF 4 pg/mLe}; 2 ug/mLol wh
W, gatifloxacin®] MICo+= 05 pg/mLE FoS-S Hi
3ttt Pfaller S(13)% S pneumoniae®] ™3+ gati-
floxacin MICg7} levofloxacin®] 1/4°]ictal 3ttt &
AL A E gatifloxacin® MICZE2 moxifloxacin® H]S:
3}, MICy+= gatifloxacin 1 ug/mLZ levofloxacin}
ciprofloxacin® zrz} 1/27} 1/80]31tt (Table 2, Figure
1). Levofloxacin WA w5+ th3t gatifloxacin ¥ moxi-
floxacin®] MICx= ZrZF 4 9 2 yg/mL=Z #th

H. influenzae®) <3t 9% A&gole= A ampi-
cillino] &3] AFEE] M_J/}, ‘:_LEH B -lactamaseS A3}
= 37t 7t A& A AdEo] ool HWrh®).
B -lactamase A2 2000-2001E vl EF Fo
28.3%0]911L(26), 1998W UE EEF Fol= 10% 7Tt
o] ATH27). W] = KejFol A9 B -lactamase AY4
E2 60% A== AEEI Tk, 8). Cefiximeolt flu-
oroquinoloneA|+= B -lactamase 873 H. influenzae «5
of theM = -4=F FaFelo] Uokal A A QITh(28, 29).
E AFAEZ ampicillin®] MICsx7F 128 ug/mLe]11,
WAl #FE7F 74%2A B -lactamase FAFE7E 3
H cefiximeZ} fluoroquinoloned|&] MICE wj-$- ‘;’i?l":}
. o] Alatoll gt cefixime?] MICy= 0.12 pg/mLo] Rt
, gatifloxacin® MICyo+= 0.06 ug/mLZ ciprofloxacini:
levofloxacin®} H|<3}$1. 2., moxifloxacin®] 1/4¢]%it}.

M. (B) catarrhalis °lli= B -lactamase 34571 &
glof o] Aol 9Ft HHF A=mA| B -lactamaseo]] 2HY
st oFAE AEsjof dh30). =W B2 M. (B) catar-
rhalis - B -lactamase A/d<t72] HE&S Q=3 npzt
ZHAR 90% ol4oR HIETH],6,31). & Ao
Ald A9 05 pg/mLolAl HE Algko] A= AT
MICy+= gatifloxacin®] 0.06 pg/mLZE, ciprofloxacin %
levofloxacin®} 2%t2 ™, moxifloxacin® 1/2, cefixime2]
1/4°1H(Table 2). ©] Alatell Bigk NCCLSO| a4 7]&
< QAN Staphylococcus spp.2] 34 7]l &85k
Mgt A3} sfjAlo] 7hedt Aol BEF Aol

a4 Zhtoll gt fluoroquinolone] Al @ &

cillin Goll WAel S pneumoniae®] A= 3Fatg o]
o]

s=dl, #T ols
A 3, 449 fluoroquinolone

2 tgol A 24
Sitk B ITH4). Yong 5(8)2 =l
H2¥H S pneumoniae®] W3t ciprofloxacin}

)
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HEL wFo] wEd 2ok Moxifloxacin® F-$-E
NCCLS®l a4 7o) glAN, 4vkbd o 2= ciprofloxacin
o] MIC Hrt} o7 ¥ 2 ZAox ¢eAd rk32). &
AFANME K pneumnoniae®] ™ MICyo+= gatifloxacin
o] 0.06 ug/mLZE ciprofloxacin®t} 28] &3O} levo-
floxacin?} moxifloxacin® 1/2°|%tt. P aeruginosa®l
gt MICy=E gatifloxacin®] 4 ug/mLZE, moxifloxacin®]
1/20191 24 ciprofloxacin®2th= 48] =ttt} Ciprofloxa-
cin MIC7} 4 pg/mL2 AN P. aeruginosa 50l
g3t gatifloxacin 2 moxifloxacin®] MICE= Z+zF 4 2 8
pg/mLe] At}

olAte] Ao A gatifloxacing -2t $Ate &
710 A& S pneumoniae, H. influenzae, M. (B.)
catarrhalis, Y5 IHSA b dFEol thE Al@H
FEo] 4235 AoR Py

2 o

=l 8-methoxyquinolone?! gatifloxa-
] S EZJE FHY Aol FHYS

ek B Atol A HAEL gatifloxacin@t H] i kA 2]
AR FetES FH2 SEuEr fAe TEToA &
2 g Ajato] disto] AlstIch

b B B 252 2000-2001d 0] = 87 dishE
oAl wHd SHVIE HAESel 94 ot eAke] 2%
7] AANA 2" At 4952 AAd B #Ae]
357 AACNA EoH Hed 18dFE ez st
k. Al #HaodAl sE== NCCLS S s|Ae.

3]

N
it

A 1} : Streptococcus pneumoniae®] W3 gatifloxacin
9] MICy+= 1 pg/mLEA] ciprofloxacinZt levofloxacin®]
MICyEtt Z+zr gufje} 2vf Wokth. Haemophilus influ-
enzae®} Moraxella (Branhamella) catarrhalis= ZVZ+ ga-
tifloxacin <0.06 pg/mL2} <0.25 pg/mLollA A= AL
AE3st fluoroquinolonesAlo X5 ZAoltt. Kieb-
siella pneumoniae®] ©3gF gatifloxacin® MICyw= 0.06
ug/mLLE. 2 levofloxacin® moxifloxacin® MICyX.th 2uj
ol

& 2 Gatifloxacin> 7 #2e] 57| oA £
2 Mol S pneumoniae, H. influenzae 2 M. (B.)
catarrhalis®ll g AEHU Ftgo] 455t
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