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Gemifloxacin Comparative In Vitro Surveillance Study of Penicillin- and Macrolide-resistant
Pneumococci and other Respiratory Pathogens in Asian and Pacific Rim Countries
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i i Table 2. In Vitro Activity (MIC pg/ml) of Gemifloxacin and Four Comparative Agents Against 670 Isolates of Table 4. In Vitro Activity (MIC pg/ml) of Gemifloxacin and Comparative Antimicrobial Agents Against 653 Isolates
AbStraCt MIC Determlnatlon S. pneumoniae from Countries in Asia and the South Pacific of S. pneumoniae from Asia and the South Pacific Susceptible, Intermediate and Resistant to Macrolides
Background: Macrolide- and penicillin-resistant Streptococcus MICs were determined by the NCCLS recommended broth Country Antimicrobial wiC,, wiC,, %S wr IR Phenotype (1) Antimicrobial MIC,  MIC, Renge %S wr WR
pneumoniae (>60% and >30%, respectively) and evolving microdilution testing method.' The microdilution panels used in this China (n=51) Gemifloxacin 0.03 0.06 NA NA NA VISP (n = 264) Gemifloxadin 0.03 006 0002012 NA NA NA
antimicrobial-resistant Haemophilus influenzae and Moraxella study were purchased from MicroScan® (Dade Behring Inc, ﬁyﬁﬂoxaci_n 614 (154 313% g 688 T 1 1 042-4 997 03 0
catarrhalis strains are prevalent in Asian and Pacific Rim countries. Sacramento, CA). Gemifloxacin was supplied by SmithKline Cla",i,;ﬁfgz@gin 16 16 392 0 608 Ofloxacin 2 2 0.5-2 100 0 0
The introduction of respiratory quinolones has provided alternatives Beecham (Collegeville, PA) and comparative antimicrobials by Penicillin 0.06 0.12 823 17.7 0 Grepafloxacin 0.12 025  <0.015-05  99.2 08 0
to less dependable agents in the treatment of respiratory infections. their respective manufacturers or the panel manufacturer. indonesia (n=52)  Gerifoxacin 03 003 N WA WA Kk T Ay S b b
Gemifloxacin, an enhanced-affinity quinolone, and other agents were Appropriate broth media were also provided directly by the panel e iioaayain BB o2 100 0 0 s N B a8 W 2 3
tested against S. pneumoniae (670), H. influenzae (308) and manufacturer.’ glar_ith"rpmycin ggg ggg‘ ggg 50B g Clarithromycin 0.03 006 <0.015-025 100 0 0
M. catarrhalis (107) isolates from 11 countries in Asia and the Pacific Lo - . enetin : : : : Penicilin 006 05 <0015->16 785 190 25
N : : All antimicrobial susceptibility testing was performed at one central = ifloxaci I [
Rim, collected as part of a larger study representing 9233 organisms. Sceptiblity g was p ; Japan (n = 46) ol R L1z A i i MRSP* (n = 369) Gemifloxacin 003 006 0008025 NA NA NA
Methods: Isolates were collected in 1999-2000 from centers laboratory. The antimicrobial breakpoints used for data analysis Azithromycin 8 >64 13 0 87 pevofloxadin i d 02520 00 o ©
h e . were those recommended by the NCCLS for broth dilution Clarithromycin 4 >16 13 0 87 Ofloxacin 2 2 05-8 97.6 19 05
throughout Asia and the Pacific Rim and sent to one central testing susceptibility testing.2 Each designated testing laboratory Penicillin 05 2 65 63 305 Grepafloxacin N B i @0 h 3
center. MIC determinations were performed following NCCLS of lity control h f testi ing E. coli Korea (n = 170) Gemifloxacin 003 0.06 NA NA NA Ciprofloxacin 1 2 0258  NA NA NA
) : [ performed quality controls each day of testing using E. coli ; I
recommended procedures using broth microdilution panels and ATCC 35218 and 25922, S. pneumoniae ATCC 49619 ki\iﬁfr'g:‘am ){1% >(154 12000 108 732 Trovafloxacin 0.06 012 <0.015-05 100 0 0
ancillary products from Dade MicroScan. Results: MIC,, expressed ; e ’ Cla,i,hmx,ycin 216 6 206 12 782 Azithromycin >64 >64 2->64 0 0 100
as pg/ml and percent non-susceptible (%): H. influenzae ATCC_ 49766 and 49247 and Staph_ylococcu;s aureus Ponicilin 5 2 188 %8 24 Clarithromycin 16 >16 1->16 0 0 100
: ATCC 29213. Test isolate results were accepted into the final Walaysia (n=49) SemTioradh TE o6 m m m Penicilln 1 2 003>16 108 44.2 450
- - analysis only if the quality control isolate MICs were within the Levofloxacin 1 1 98 2 0 *NCCLS recommended breakpoints (ug/ml) were used to group isolates into % susceptible (% S), % intermediate (% I)
Agent (PS?{;) (PR1S7F;) (MSZSSI:) (MR;‘%PQ) H. (mﬂusez)rgae M. (cata{éi;)ahs acceptable range defined by NCCLS guidelines (M100-S10, 2000). élzaltrri]tl;:)rg‘zw?/lgin <00b036 ;1 ggg 8 1%% and % resistant (% R) categories?
n= n= n= n= n= n= L i Y . *Macrolide susceptible (MSSP) = azithromycin breakpoint <0.5 pg/ml and clarithromycin breakpoint <0.25 pg/ml.
Penicillin 0.03 1 83.6 8.2 8.2 N N . " N Ny . N
Gemifloxacin 0.06 (NAY) 0.6 (NA)  0.06 (NA)  0.06 (NA) 0.015 (NA) 0.03 (NA) .. . —— = - - Macrolide resistant (MRSP) = azithromycin breakpoint 2.0 pg/mi and clarithromycin breakpoint >1.0 pg/ml
Levofloxacin 1(04) 100) 1003) 100) 003 (0.3) 0.06 (NA) ParthIPatlng Study Centers Philippines (n = 48) E:‘T)'f?g;:;::‘ 0'?3 0-112 1’\3% ’\:)A ’\:JA “NA, breakpoints have not been established by NCCLS
Aok 2 - 26 20} 2(2) UL QLY The number of isolates from each participating country is shown in Adiiromy ] 02 02 190 g &
Ciprofloxacin 2 (NA) 2 (NA) 2 (NA) 2 (NA) <0.015 (1.0) 0.06 (NA) Table 1 Clarithromycin 0.03 0.06 100 0 0 Table 5. In Vitro Activity (MIC pg/ml) of Gemifloxacin and Comparative Antimicrobial Agents Against 308 Isolates
Trovafloxacin 012(0)  042(0) 0.12(0)  0.12(0) <0015 (0.3) 0.03 (NA) : Penicillin 0.0 0.0 938 6.2 0 of H. influenzae from Asia and the South Pacific
Azithromycin >64 (16) >64 (96) 0.5(0) >64 (100) 4(3) 0.12 (NA) Singapore (n = 49) Gemifloxacin 0.03 0.06 NA NA NA —— " - -
Clarithromycin >16(16)  >16(96)  0.06(0)  >16(100) >16 (38.0) 0.25 (NA) Table 1. Number of Isolates Per Country ki‘iﬁﬂgr)::/%i?\ 1 >(154 ;g% 802 5?1 Antimicrobial MIC, MICq, Range % S %1 %R
Pem?".“f] 0.06(0) 2(100) 05(22) 2(89) >16 (NA) >16 (NA) Country n S. pneumoniae H. influenzae M. catarrhalis Clarithromycin 1 >16 36:7 8:2 55:1 Genifiozac Qe QU QOO0 bRy e b
Ampicilln <006(NA)  4(NA)  O5(NA) 4 (NA) >64 (40.0) >64 (NA) Penicilin 05 2 36.7 449 184
- - - — - - ; China 109 51 58 0 Levofloxacin <0.015 003 <0.015-16 997 0 03
PSSP, penicillin-susceptible S. pneumoniae; PRSP, penicillin-resistant S. pneumoniae; MSSP, macrolide-susceptible : Sri Lanka (n = 32) Gemifloxacin 0.03 0.03 NA NA NA
S. iae; MRSP, macrolide-resistant S. f i Indonesia 52 52 0 0 Levofloxacin 1 1 100 0 0 Ofloxacin <0.06 <0.06 <0.06-32 99.4 0 06
*NA, breakpoints have not been established by NCCLS Japan 109 46 27 36 éfitht?mycm' gag >(15g ;g 8 gg . A . - I
al ‘omycin . > .
Korea 191 170 1 10 Peniciin 05 10 25 719 3.1 Ciepafitach WL ik WA o0 ® o
Conclusions: S. pneumoniae demonstrated high prevalences of Malaysia 49 49 0 0 Taiwan (n = 36) Gemifloxacin 0.03 0.06 NA NA NA Ciprofioxacin <0015 <0015 <0.015->16 990 0 10
resistance to macrolides and penicillin. The MIC,, for gemifloxacin was Philppines - - @ g e & e i 0 % ,
the lowest against S. pneumoniae, including penicillin- and macrolide- Singapore . - - e Clarithromycin >16 >16 28 0 97.2 jLicvaflozaciy Wk A WA By ® 03
resistant strains, among all antimicrobials tested. aenicli 2 i 2 431 ik e ra— 2 a 005564 o 9 o
’ Sri Lanka 32 32 0 0 Thailand (n = 88) Gemifioxacin 0.03 0.06 NA NA NA thromycin : : :
Introduction Taiwan 3 36 0 0 k‘;‘,{ﬁfr'gr’:f’y%ﬂ] ! e o e o Clarithromycin 8 >16 0.12->16 623 266 114
Thailand 133 88 36 9 Clarithromycin 2 >16 432 11 55.7 o
i i i i Penicillin 1 2 284 50 216 Ampicillin 0.5 >64 <0.12—>64 60.0 3.6 36.4
Gemifloxacin, an enhanced-affinity fluoroquinolone, has Vietnam 149 49 100 0 i = oo 03 B i N N NCOLS pET—— " roates o % b6 (% S) % intermediate (% |
demonstrated in vitro activity that includes Gram positive bacteria, (e T G P b 7 7 and % resistant (% R) Ca{jg‘o,?;’gs‘“gm“”m usedto group isolates info % susceptbe (% S), % ntermediate (% )
including streptococci and staphylococci, as well as Gram R It A & = 02 0 2 *NA, breakpoints have not been established by NCCLS
. . . . . . . > >
negative bacteria such as Escherichia coli, Klebsiella pneumoniae esuits Fencien : g o sa 7
and Haemophilus influenzae. Hc_>w_ever,_ the therapeutic utility of Results are shown in Tables 2—-6. *NCCLS recommended breakpoints (g/mi) were used to group isolates into % susceptible (% S), % intermediate (% ) Table 6. In Vitro Activity (MIC pg/mi) of Gemifloxacin and Comparative Antimicrobial Agents Against 107 Isolates
new and currently marketed antimicrobials may vary greatly from and % esistant (4 R) categories: of M. catarrhalis from Asia and the South Pacific’
region to region of the world. Conclusions » breakpoints fiave not been estaplished by Antimicrobial wIC, MIC,, Range
Gemifloxacin and comparative agents were tested against 9233 Table 3. In Vitro Activity (MIC wg/mi) of Gemifloxacin and Comparative Antimicrobial Agents Against Conionr L2 oS LRzt
organisms isolated from 11 countries in Asia and the South Pacific e The highest prevalences of penicillin resistance to 570 Iselates of §. pneumonize from Asia and the South Pacifc Susceptible, Intermediate and Resistant to Levofloxacin 006 006 003-0.25
during 1999 and 2000. The in vitro activities of gemifloxacin and S. pneumoniae were found in Taiwan, Korea, Vietnam, Japan, . B OB ARG
other agents against respiratory pathogens, such as Thailand and Singapore at 61.1%, 52.4%, 38.7%, 30.5%, falenctypol) ATicrobia ey G, Rmgp B ol B
Streptococcus pneumoniae, H. influenzae and Moraxella 21.6% and 18.4%, respectively. fSS(0S268) Gemioxacin 003 006 002012 M yﬁ e Grepafioxacin 0.03 0.03 <0.015-0.12
catarrhalis, were determined for isolates collected in this region. e Macrolide susceptibility to S. pneumoniae varied greatly from Ofloxacin 2 2 058 992 04 04 Sl 003 006 <0.015-0.25
100% in Indonesia and the Philippines to 2.8%, 10.2% and Grepafloxacin iy W s S i1 0 ’ } e
. o/ n o a Ciprofloxacin 1 2 0.25-8 NA NA NA .
Materials and Methods 13% in Taiwan, Vietnam and Japan, respectively. Trovafloxacin 0.06 012 003025 100 0 0 Trovafloxacin <0015 0.03 <0.015-0.12
° i i i i Azithromycin 0.12 >64  <0.06->64 836 04 16.0 ) )
Isolates :WC”‘:‘ fofr glglemlflotxatc |ntaga|nst il (2 neufm onlate wefre Fh'e £ Clarithror)rlwcin 0.03 >16  <0.015->16 843 04 153 Azithromycin 012 012 <0.06-4
OWeS. Or all agents lesled regaraiess of country or origin o Penicillin 0.06 0.06 <0.015-006 100 0 0 Gl . ot 025 00516
e Isolates were collected between January 1999 and April 2000. each isolate. _ ) ; ; PISP" (n = 225) Gemifloxacin 003 006 0008012 NA NA NA ChATgEL : : e
Most sites in 11 countries contributed up to 50 isolates each of e The in vitro activity of gemifloxacin, levofloxacin, ofloxacin, Levofloxacin ! ; 0z s & Ampicilin 32 >64 <0.06->64
aerobic Gram positive and Gram negative pathogens, including up grepafloxacin, ciprofloxacin and trovafloxacin did not appear Gropafacn 012 025 <0051 98 04 0 “Breakpolnts have ol been estabished by NCCLS for M. catarali
to 100 isolates each of E. coli and K. pneumoniae. Only one isolate to be related to penicillin-intermediate, penicillin-resistant Ciprofioxacin 1 2 0.03-8 NA NA NA
per patient was accepted. and macrolide-resistant isolates of S. pneumoniae. I\fz‘ftvha"g?:;;'r? 05‘;6 ggf j%-%g;%j 2133 202 7§’ A Acknowledaments
e Each isolate was identified and deemed to be a significant o CEnliEE, G1pE BEET, EEPE LDEET A LoD e Clanhroyel g g GRS U15 o G253 1.8 29 g
athogen using local laboratory criteria were the most active quinolones against H. influenzae. Penicillin 05 1 0.12-1 0 100 0 S. Kim, K.-R. Peck, Y. Yang, J. Li, A. Chongthaleong, C.-H. Chiu,
P g g . Yy . o ) ° GemiﬂOXaCin, grepaﬂOXaCin and trovafloxacin were more active PRSP® (n = 177) E:vmuigl:::;i: 0.103 0.?6 04%1255—055 1"10/3 Nd‘\ ’\:JA M.K. La"tha, J. Perera, T.-T. Yee, U.-C. Warsa, P.-H. Van,
e lIsolate collection, processing, transport and antimicrobial against M. catarrhalis than all other agents tested. Ofloxacin 2 2 4 966 34 0 C.C. Carlos, A.M. Shibl, K. Tateda, K. Yamaguchi, Q. Lu.
susceptibility testing methods, as well as the construction of a e The MIC,, for gemifloxacin was the lowest against Grepafloxacin 0.12 05  <0.015-1 994 0.6 0
: ; Fni H . - - oo . . Ciprofloxacin 1 2 0.25-8 NA NA NA
gegf:f“tzite)idlitde;:aas?;ser?s r?tzozee\?'lgﬂg\gnlgi?wgtnetldmtlcrﬁglt?clnratories S. pneumoniae, including penicillin- and macrolide-resistant e wn ol aees o & & References
| ut pt' )Ilf M'g b'ul ’ Studies. Int " y | Health strains, among all antlm!cr°b|a|s tested. . . . élzz;trri]tﬁ)rrgr)r/lmgin z?‘é ;% <0°0036_':1%4 2(5) H ag 1 National Committee for Clinical Laboratory Standards. Methods for Dilution Antimicrobial
nternational tor Microbiology studies, International fea e The activity of newer quinolones, such as gemifloxacin, against S e 3 ) 16 0 0 100 Susceptibility Tests for Bacteria that Grow Aerobically. Approved Standard M7-Ad.
Management Associates (IHMA) (Rolling Meadows, IL, USA). icilli i i i i Vil PA, USA: NCCLS, 1997
» L, penicillin- and macrolide-resistant isolates of S. pneumoniae . ' : I o o o illanova, PA, : ) .
. N . N NCCLS recommended breakpoints (ug/ml) were used to group isolates into % susceptible (% S), % intermediate (% I) . . o . . .
e Available demographic information included patient age, specimen promises a new therapeutic alternative to currently available and % resistant (% R) categories’ 2 National Committee for Clinical Laboratory Standards. Methods for Dilution Antimicrobial
. . . K . ’ agents *Penicillin susceptible (PSSP) = <0.06 ug/ml; penicillin intermediate = 0.12-1.0 pg/ml; penicillin resistant = 2.0 pg/ml Susceptibility Tests for Bacteria that Grow Aerobically. Approved Standard M100-S10.
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