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Global Resistance Patterns of Quinolones, Macrolides and (-Lactams From a Multi-center
Multi-country Study of >40,000 Isolates: The Gemifloxacin Surveillance Study
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'Laboratories International for Microbiology Studies, Rolling Meadows, IL, USA.
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Ab t t Table 2. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and p-Lactams Against 3527 Table 5. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and B-Lactams Against 2340
strac Isolates of S. pneumoniae from Six Global Regions of Methicilli p S. aureus from Six Global Regions Figure 1. Cumulative Percentage of 3527 S. pneumoniae Strains Inhibited by Gemifloxacin,
Background: A global in vitro surveillance study of 43,768 clinical isolates collected between Antimicrobial  MIC Eurep North Latin Asia Africal South Antimicrobial  MIC Europe North Latin Asia South Ciprofioxacin and Levofloxacin
September 1997 and April 2000 from 130 sites in 42 countries was recently completed. Global (ug/ml) (n=2019)  America America  (n=693) Middle East  Pacific (ug/ml) (n'=1689) America America  (n = 1068) Mlddle2 g;st F’a_CI7ﬂ7C 100
and regional resistance patterns to approzlrEaltely 18,000 of thgstla |s|<\)nlatﬁs gaviﬂlﬁgen (n=417)  (n=181) (n=132)  (n=85) (n=196)  (n=103) ( ) (n=77) o —_._._-T
determined for quinolones, macrolides an actam antimicrobials. Methods: s were Gemifloxacin ~ MIC, 0.015 0.015 0.03 0.03 0.03 0.03 Genmifloxacin ~ MIC,, 0.015 0.015 0.03 0.03 0.03 0.03
determined by broth microdilution using a standardized protocol and reporting system, M e 003 (0g (08 (hod (hog MiCe 008 2 oh oh h e 90 - I I I I I
following NCCLS recommended procedures, using Sensititre or MicroScan panels and NS NA NA NA NA NA NA % NS® NA NA NA NA NA NA Bl A
ancillary products. Results: MIC,s expressed as pg/ml and percent non-susceptible (%) Ciron - IC = = =z - a = Cioron - MIC. 025 025 G 025 025 025 85
results for gemifloxacin (GEM), levofloxacin (LEV), azithromycin (AZI), clarithromycin (CLA), profioxacin - HiE 2 2 2 2 1 2 profioxacin - Hig E ki 5 B B 05 80 - I I I I I
cefuroxime (CFX) and penicillin (PEN) are listed below: Zf“ ﬁs Nﬁ Nﬁ “ﬁ “ﬁ “ﬁ Nﬁ Z;u ﬁs 959.73 9;).28 %g ;g; ?gg %691 = - l l I I l
o o B ! I { d i
Number of isolates GEM LEV AZI CLA CFX PEN Levofloxacin m,gm Oi5 ] 1 1 1 ; Levofloxacin mlgm 06152 00.152 0.25 0.25 0.25 8;52; T 70 - I I I I I
Rlonthlamrical %S" 995 100 100 99.9 100 100 %S” 951 924 88.5 76.3 89.4 974 S g5 Hiillll
S-gg:t(l%%r;lae 17 00 Ao ;664((226 ) 3 é2(2)1) Eil(?(;)) jé‘tgg) % NS 05 0 0 0.1 0 0 % NS 49 76 115 237 10.6 26 £
E. coli (358) 0.03 0.5 Es 16° >16° 16 (25) >16° Azithromycin ~ MIC,, <0.06 0.06 <0.06 4 0.12 0.06 Azithromycin ~ MICs, 0.5 0.5 4 1 ‘o 60
Latin America MICq, >64 16 16 >64 8 8 MICq, >64 >64 >64 >64 >64 >64 £ - I I I I I
S iae (181 0.06° 1(0 16 (16 2(16 418 141 % 70.8 74.3 84.5 439 79.0 88.2 % S 81.6 781 65.4 30.4 67.6 88.3 s 55
MSPS":L('%%';'“( ) i ) >s4((3 ) >1e( 223) 8((9 ) >16( (9)2) % NS 292 257 155 56.1 210 1.8 % NS 184 219 346 696 324 1.7 3 5 - I I I I I
E. coli (393) 8 103 300 oe 64 (30) >16° Clarithorycin MIC, 003 003 <0015 2 003 003 Clarithrornycin MIC, 028 028 028 o5 028 028 3 . Bl
Elrope) g %S 700 73.6 84.0 447 82.7 88.2 %S" 84.0 786 724 616 704 863 ol
f/l»spgglzg&n)lae (2019) e 015(2%) =34 gg; A9 gg; 44((254)) 36(3(;21) %NS 30.0 264 16.0 55.3 173 1138 %NS 16.0 214 27.9 384 29.9 17 2 40 ranene
E. coli (3036) 0.5 0.5 (9) 8 >16° 8(22) >16° Cefuroxime ~ MIC,, <0.06 0.06 <0.06 0.5 0.12 <0.06 Cefuroxime ~ MICy, 2 2 2 1 1 1 2 35 I I I I I I
TalPacif o0 ® > E
Gst/Raciicl 0 760 683 8.3 580 885 774 0 955 939 ofa o5 789 oka 3 BB
Bl U m o EEn spen e agm 4Ns 240 30.7 177 320 135 226 %NS 45 6.1 8.6 15 24.1 45 6 %0 innnns
E. coli (1069) 32 >16 (23) 642 >16° >64 (33) >16° Penicillin MICs, 0.015 0.03 0.03 0.25 0.12 0.03 Penicillin MICs, 8 2 8 >16 16 4
MIC, 2 2 1 2 1 2 MIC, >16 >16 >16 >16 >16 >16
MSSA, methicillin-susceptible Staphylococcus aureus. *Breakpoints have not been established by NCCLS %S 63.1 59.7 59.4 41.4 36.1 68.2 % S" 16.1 11.8 7.7 7.4 58 1.7 I I I I I I
% NS 36.9 40.3 40.6 58.6 63.9 31.8 % NS 83.9 88.2 92.3 92.6 94.2 88.3 I I I I I I
Conclusions: Regional variations in resistance patterns were observed in all antimicrobials :NCCLS recommended breakpoints (ug/ml) were used to group isolates into % susceptible (% S), “NCCLS recommended breakpoints (Lg/ml) were used to group isolates into % susceptible (% S), I I I I I I
tested. Greatest variations were seen with the macrolides, penicillin and cefuroxime. o termediate and ;ﬁ&?gﬁg’;ggﬁ%"ﬁ;lstam isolates) e ‘ﬁéﬂi‘ﬂiéigﬂﬁe/"(.L?Z??ﬁi’éﬁgféi%%"%ssustant isolates) T
Quinolones exhibited the least variation among regions. The gemifloxacin MIC,, for NA. breakpolntg have not been established by NCCLS “NA. breakpoints have not been established by NCCLS
S. pneumoniae was lower than other quinolones and all other groups tested. I I I I I I
I ntrOd u ctl 0 n Table 3. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and p-Lactams Against 2578 Table 6. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and p-Lactams Against 5140 S L 7 ©
Gemifloxacin, an enhanced-affinity fluoroquinolone, has demonstrated in vitro activity that Isolates of H. influenzae from Six Global Regions Isolates of E. coli from Six Global Regions
includes the Gram negative bacteria Escherichia coli, Klebsiella pneumoniae and Haemophilus Antimicrobial ~ MIC uroé; North Latin Asia Africal South Antimicrobial ~ MIC Euroé)e North Latin Asia Africal South MIC (ug/mi)
influenzae as well as Gram positive bacteria such as streptococci and staphylococci.* The ug/ml) (n=1510)  America America  (n=329) Middle East  Pacific ug/ml) (n=3036) Ameglgg Argeggg (n=2894) Mlddle2 ggst chﬂ%
in vitro activities of gemifloxacin, other quinolones, macrolides and p-lactams were determined (n=316) (n=182) (NISK158) (n=83) ( ) @SELE) ( ) @STE) B Levofloxac
against 18,144 recent clinical isolates of H. influenzae, Streptococcos pneumoniae, E. coli, Gemifloxacin ~ MICs, 0.002 0.008 0.008 0.008 0.008 0.004 Gemifloxacin ~ MIC,, 0.008 0.008 0.03 0.06 0.03 0.015
g i i icillin-s. (8 P y in 0.008 MIC, 0. 0.03 8 32 16 0.03
K. pneumoniae, Moraxella catarrhalis and methicillin-susceptible Staphylococcus aureus in MiCe 0002 ae (R03 03 (ho3 o MiCe g o o R &R N
130 centers located in 42 countries throughout Europe, North America, Latin America, Asia, % NS® NA NA NA NA NA NA % NS NA NA NA NA NA NA
Africa/Middle East and the South Pacific. Regional in vitro activity and susceptibility differences o - - -
were calculated for all organisms tested in this study. Ciprofloxacin I\Mllfgm <qu01155 88]2 <8:(1J;5 <8:8:1;5 <0 015 8812 Ciprofloxacin Ml(é?: <0.1015 06]})5 <0.é)15 g?g <0.é)15 ggjlg
% S 99.9 100 99.5 99.1 98 1 100 % S 90.5 94.9 86.0 724 81.0 98.3 C I .
H % NS 0.1 0 0.5 0.9 0 % NS 9.5 5.1 14.0 27.6 19.0 1.7 onclusions
Mate rlals and MethOdS Levofloxacin m:gm <8'8:135 <8'l1)%5 <8'(1J%5 <8'8:1<15 <0 015 8'81% Levofloxacin MI%" 06053 06053 0.03 0.%3 0.03 g.gg
Isolates % S" 99.9 100 99.5 99.7 %00 100 %S 917 955 88.8 732 81.3 98.9 e Gemifloxacin demonstrated the lowest MIC,, against S. pneumoniae when compared
% NS 0.1 0 0.5 0.3 0 0 % NS 8.3 45 11.2 26.8 18.7 1.1 f i f
with all other antimicrobials tested.
° il i - T r n
Isolates were collected between September 1997 and April 2000. Most sites Azithromycin  MICay 05 05 1 2 1 1 Azithromycin  MICay 4 2 4 8 4 4
(n =130) in 42 countries contributed up to 50 isolates of each aerobic Gram positive MIC., 2 1 2 4 4 2 MIC., 8 16 32 64 64 16 o WEsTElEs axitied e erEEes: vEtE T in M E.S Gy & : h
egative pathogen as well as up to 100 isolates each of E. coli and %S 99.4 95.5 96.7 96 97.5 100 %S NA NA NA NA NA NA 8 90 - pheumoniae when
2?7,,%?,’,?07,,-599. pathog P % NS 0.6 45 a3 4 25 0 % Ns NA NA NA NA NA NA compared among all regions.
e Only one isolate per patient was accepted. Each isolate was identified and deemed to be Clarithromycin M}g g g 146 >§e 186 g Clarithromycin Mlg“‘ ;12 ;12 ;}g ;18 Z}g ;18 o MICys for gemifloxacin, ciprofioxacin, levofloxacin and cefuroxime against Gram
a significant pathogen using local laboratory criteria g %0 5 i) g[oIeiio R A -’ A N
h : PSS e : %S 92.5 91.1 89.6 63.8 79.3 90.4 %S NA NA NA NA NA NA negative enterics were highest in Asia, Africa/Middle East and Latin America,
° Isolate collection, processing, transport and antimicrobial susceptibility testing methods, 9 9 g it ) -
B h : H iarobi % NS 7.5 8.9 10.4 36.2 20.7 9.6 % NS NA NA NA NA NA NA respectively, and lowest in North America, South Pacific and Europe
as well as the construction of a centralized database to record worldwide antimicrobial Corrox c Cofuroxi c 7 7 2 2 respectively. g g
susceptibility testing results, were coordinated by Laboratories International for L G e Be o 4 3 o LR CICn 4 & A A 2 4 P b
Microbiology Studies, International Health Management Associates (IHMA) %S 98.0 100 88.5 97 95.6 100 % S 77.8 75.1 69.7 62.8 77.8 91.3 . . . . .
(Rolling Meadows, IL, USA). %NS 20 158 3 A4 0 % NS 222 249 303 372 222 8.7 e Regional variations in MICys were observed for all antimicrobials tested.
e Available demographic information included patient age, specimen source and inpatient Penicillin MIC 0.5 0.5 0.5 0.5 05 05 Penicillin MIC. >16 >16 16 >16 >16 >16 i i g g g
versus outpatient information. MICS 16 2 >16 >16 16 >16 MICS >16 >16 >16 >16 >16 >16 . gemlﬂox?cm MICsc% for S. Pqeumonaale, H. %nﬂu?nzaled'ade M. catarrhalis were lower
B3 Nﬁ Nﬁ Nﬁ Nﬁ Nﬁ Nﬁ éﬁs Nﬁ Nﬁ m m Nﬁ Nﬁ an most comparative agents regardless of regional differences.
.. . aere . o o
Antl mlcrOblaI Susceptlblllty TeStI ng ;}\ICCLS redcommegci/ed breakpolntts (pg/ml) were used to group isolates into % susceptible (% S), Z}\IC?LS rsz-jcotmmegqyed bre?kptolnt‘s (ug/ml) were used to group isolates into % susceptible (% S),
i P iluti i intermediate an resistant cate: intermediate an resistant cate
® MICs were determined by the NCCLS recommended broth microdilution tegtmg method.® "I:IS non-susceptible lZlntermedlate a%d resistant isolates) "lslS non-susceptible D(lntermedlate a%d resistant isolates) ACKnOWIEdg ments
“NA, breakpoints have not been established by °NA, breakpoints have not been established by . T . . o - .
E'.‘Sgrn“éii‘.’c‘ﬁ'f'rfﬁ’ ”v‘&aeg‘ﬁ'askis%"ﬁné'?s'i%“ﬁg K/lv%rr% ggiga%%%g%n;rﬁﬁ\nsmcre Sf-arcr:(re:mento, NA. breakporns b 1o tablished by NCCLS NA. breakporns b e tablished by NCCLS A. Georgopoulos; A.G.M. Buiting; A. Perez Miravette; A. Gibb; A. Elbashier; A. King; .
CA, USA) and utilized identical antimicrobial dilution conflguratlons. emifoxacin was é-l\P/l-gher{)etti;_ AB \_l{ICtOI_‘;éNAJ"anS_ BA.SMOFFAS_; A. !B-ch\\lghé A. A'-A_Jece%B- Sixl; B-QéLHj%ndrlkS_;
supplled by Sm!‘hKlme Beecham (Collegeville, PA, USA) and compar_atlve am'mlcro.b'als Table 4. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and p-Lactams Against 1082 Table 7. In Vitro Activity of Gemifloxacin, Other Quinolones, Macrolides and p-Lactams Against 3477 ‘D Fverbeek; . oye: 5. .en’ " ara(-;. ian, 5. ¥ .el emann, e oQgevee.n' A ans_en,
by their respective manufacturers or the panel manufacturer. Appropriate broth media Isolates of M. catarrhalis from Six Global Regions Isolates of K. pneumoniae from Six Global Regions C.P. Tlmmermag‘ C. Mendes; C.M. Zoco""g' Berhin; % Restieri; C. Franklin; C. Nonhoff;
were also provided directly by the panel manufacturers. . . D. Gregson; D. Stambouilan; D. Hoban; D. Church; D. Gomez Barreto; D. Andreazzi;
e MIC pd termined i A yh ,—Ft) ipati try at designated Antimicrobial ~ MIC Europe North Latin Asia Africa/ South Antimicrobial IC Europe North Latin Asia Africa/ South D. Doukakis; D. Low; D. Thessaloniki; E. Stobbernngh E. Aguirre Langle E. Sada Diaz;
s were determined in each participating country at one or more designate r . urop I A " d
laboratories. (ug/ml) (n=471) Amenca Am_enca (n=107) M|dc1Ie East Pa_clfc (ug/ml) (n=1575) America Anlerlca (n=864) M|d@e East PECIﬁC E. Randall; E J. Baron E. Mamizuka; E. Bouza Santiago; E. Grund; F. Rossi; F. Jehl;
e Gemifloxacin disk testing (5 and 10 pg disks) was conducted by most testing sites in (OE231) (DEI96) {OERTO) (1 I56) @=27) @SE) (OIE206) MI(NL=4166) F. Allerberger; G. Petrikos; G. Weers Pothof; G.-C. Schito; S. Giuliana Lusco; G. Leven;
Europe and North America. Gemifloxacin ~ MIC,, 0.008 0.008 0.015 0.03 0.03 .01 Gemifloxacin Migs« 04?3 ggg 0-26 0-225 0-106 8?2 H. Naaktggboren;‘H. Miornar; H. Seifert; H. Giamarello.u; H. Hudler; H. Lopez; |. Ahmed;
e The antimicrobial breakpoints used for data analysis were those recommended by the MG O 0008 R R 02 O gy NA® NA NA NA NA NA J.H. Oudbier; J. Bille; J. Mokhbat; J.-H. Song; J. Hutchinson; J. Verhaegen; J. Moller;
NCCLS for broth dilution tibility testing.® % NS® % NS® aoagall arkness; omez
EC% ds by d oy Isgscep o yrfes % | | h d f oINS o o NA NA NA N % NS NA NA NA NA NA NA j Earlo% 'Il'ln{)clg Kk Kriti; 'IJ( GEI Haj; anggiraKJKiz%%i JK Sléfckjr?/\;‘atfg P% Fe;gpﬂnger'
e Each designated testing laboratory performed quality controls on each day of testing Ciprofioxacin _ MIC 0,03 0,03 0.03 0.03 012 0.03 Ciprofioxacin  MICa 0.03 0.03 0.03 012 0.03 0,03
using E. coli ATCC 35218 and 25922, S. pneumoniae ATCC 49619, H. influenzae ATCC profioxacin— Wlg® 0.06 003 0,06 0.06 1 003 B MG 2 0.5 1 2 1 0.12 L.J.M. Sabbe; L.E. Espinosa; M. Lontie; M. Kuhn; M.V. Vye; M. Mueller; M. Marin: M. Seewald;
49766 and 49247, and S. aureus ATCC 29213. Test isolate results were accepted into %S NA NA NA NA NA N %S 88.7 95.0 92.1 88.9 916 97.0 M. Konkoly Thege; M. Jones; M. Vaara; M. Gallina; M. Weber; M. Delvallez; M. Chomarat;
the final analysis only if the quality control isolate MICs were within the acceptable range % NS NA NA NA NA NA NA % NS 13 5.0 7.9 11 8.4 3.0 N. George; N. Rehman; N.lChan; 0. Menekse; P. Kibsey; P. Eatras; R. Var]ho_of;
defined by NCCLS guidelines.® Levofloxacin  MIC 0.03 0.03 0.03 0.06 012 0.03 Levofloxacin  MIC 0.06 0.06 0.06 0.12 0.06 0.06 R.J.A. Diepersloot; R.Garcia; R.R. Reinert; R. Thomson; R. Wilson; R.M. Hinojosa;
Y g Q;II(S:: ON%S ON(l\s ONC/).\S ON(/)-\S N1A ON% MS: 958 9%55 9:; 2 88 q 953 8.723 R. Morales; R. lkram; R. Hafiz; S. Thessaloniki; S. Chugtai; S. Al Aithan; T.A.M. Trienekens;
Fps H o o E . . . f T.D. Chugh; T. Youssef; T. Riley; V. Schaefer; W. Hryniewicz,; W. Dibb; W. Brown;
PartICIpatlng StUdy Centers % NS NA NA NA NA NA NA % NS 92 39 6.2 11.9 9.7 3.0 Y.J. Debets Ossenkopp; Y. Abu; Z. Memish; Al-Bashir; R. Leclercq; A.O. Osaba;
P ; ~ i ; Azithromycin - MIC,, <0.06 0.06 <0.06 0.12 1 0.06 Azithromycin  MIC,, 8 8 8 32 8 8 K. Pelz; A. Famiglietti; E. Romo; E. Kalomenopulos; E. Panagiotaki; F. Goldstein;
The number of isolates and collecting sites per region are shown in Table 1. Wi g (08 B 2 o o Ui R R R iR &R R G. Alvarez; J. Sampaio; L. Casimir; P.G.H. Peerbooms; R. Hemmer; R.W. Vreede;
% NS NA NA NA NA NA NA % NS NA NA NA NA NA NA T. Schulin; D. Sofianou.
Res u Its Clarithromycin M:gw 8;% 8(112 0(5056 gég 085 8;% Clarithromycin Mlgm >1g >:Ilg >1g >1g >}g >18 R f
The results are shown in Tables 2—7 and Figure 1. MICq, . b . k . ) 2 2 4 4 4 2 eferences
% S NA NA NA NA NA NA % S NA NA NA NA NA NA
" . % NS NA NA NA NA NA NA % NS NA NA NA NA NA NA Oh JI, Paek KS, Ahn MJ, et al. In vitro and in vivo evaluations of LB20304, a new fluoronaphthyridone.
Table 1. Number of Sites and Isolates Per Region Cefuroxime M’g“’ ] ] ] z z ] Cefuroxime — MIC. & z 8, 4, 2 2 Antimicrob Agents Chemother 1996; 40: 1564—1568.
- " - - N N ! [ 1990, 00 )
Europe Aly;l]%r}iréa Arll_qaetll%a Asia Mié\dﬁl‘lecglast S. Pacific %S NA NA NA NA NA NA opg® 73 752 e 590 735 89.6 2 gztrlrnmll(‘::argbl\/)que\i?gecs’ngoar;trngcégbﬂ .azc(()lxg‘]ard spectrum of LB20304, a novel fluoronaphthyridone.
% NS NA NA NA NA NA NA % NS 28.7 248 55.5 41.0 26.5 10.4 gents { i . ) - )
No. of sites 61 15 19 17 11 7 Ponicill MG 3 3 5 T > 5 Porioii G 5 5 6 6 6 6 3 Hohl AF, Frei R, Plnter V, et al. International multicenter investigation of LB20304, a new fluoronaphthyridone.
Microrganism enicillin 50 > enicillin 50 2 2 & & & 2 Clin Microbiol Infect 1998; 4: 280-284.
S. pneumoniae 2019 417 181 693 132 85 'y”g“ 7\‘12 ljleA ?‘1}\5 ?‘1}\3 ?‘1}\5 ,ﬁ Lf”g’“ ;ﬂf ?\‘1&3 TJE TJE TJE T\‘f 4 Wise R, Andrews JM. The in vitro activity and tentative breakpoint of gemifloxacin, a new fluoroquinolone.
I\H/l ?aﬂl,';erfhz:hes 1457110 2:13 (13 19882 113%3 Hg gg %NS NA NA %NS NA NA NA NA NA NA J. Antimicrob Chemother 1999; 44: 679-688.
5  National Committee for Clinical Laboratory Standards. Methods for Dilution Antimicrobial Susceptibility Tests
P:_"SCSOf; :?033% %gg ggg 1%28 %gz 17775 ;NCCLS recommendaed breakpoints (pg/mlg were used to group |solates into % susceptible (% S), ZNCCLS recommencied breakpoints (ug/ml) were used to group isolates into % susceptible (% S), for Bacteria that Grow Aerobically. Approrvyed Standard M7-A4. Villanova, PA, USA: NCCLS, 1937_ Y
. % intermediate and % resistant categories' % intermediate and % resistant) categories® - . e o A -
K. pneumoniae 1575 282 290 864 298 168 *NS, non-susceptible (intermediate and resistant Isolates) sNS, non-susceptible (intermediate and resistant isolates) 6 National Committee for Clinical Laboratory Standards. Methods for Dilution Antimicrobial Susceptibility Tests
icillin- i °NA, breakpoints have not been established by NCCLS cNA breakpoints have not been established by NCCLS for Bacteria that Grow Aerobically. Approved Standard M100-S10. Villanova, PA, USA: NCCLS, 2000.
MSSA, methicillin-susceptible S. aureus P Y P Y




