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In vitro data for organisms from the preclinical surveillance studies and clinical
studies are shown in TABLE 135. All organisms that the applicant has proposed for
inclusion in the labeling (indications list) are included.

TABLE 135
Gemifloxacin /n Vitro Activity Against Selected Pathogens
Preclinical Surveillance Studies and Clinical Studies

Surveillance Studies Clinical Studies

Organism No. of Times MICgo No. of Times MICyq
Isolated (pg/mL) Isolated (ng/mL)

Escherichia coli 4163 0.25 1170 0.015
Klebsiella pneumoniae 2382 0.5 171 0.06
Enterobacteriaceae 13,806 0.5 1606 0.12
Streptococcus pneumoniae 7896 . 0.03 372 0.03
Haemophilus species 7582 0.03 372 0.015
Haemophilus influenzae 7145 0.03 287 0.008
Haemophilus parainfluenzae 425 0.06
Non-Enterobacteriaceae 3761 >8.0 138 8.0
Staphylococcus species 6021 4.0 245 0.5
MRSA 764 >8.0
MSSA 842 0.06
Staphylococcus aureus 150 0.12
S. saprophyticus 298 0.03 43 0.015
Streptococci (non pneumo) 2710 0.06 77 0.03

These data show that gemifloxacin has very little activity against
et ey,

species
It has good activity against methicillin-susceptible Staphylococcus
aureus, but limited activity against methicillin-resistant strains. It appears from the MICs
encountered that virtually all the S. aureus isolates from the clinical trials were
metbhicillin-susceptible. The Haemophilus species and streptococci MICs encountered
during the clinical trials compared well with those found in the surveillance studies. The
enterobacteriaceae MICs found in the clinical trials were considerably lower than those
found in the surveillance studies. It appears that some of the more resistant strains
found in nature were not found in the clinical trials.
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MIC BREAKPOINTS

ENTEROBACTERIACEAE

TABLES 136 and 137 show the relationship between MiCs and pathogen
bacteriological response for enterobacteriaceae that the applicant has proposed for the
label for respiratory tract infections. TABLE 138 shows the relationship ———

——

TABLE 136
Relationship between MICs and Bacteriological Outcome
RTI (excluding AECB)—Bacteriological Intent-to-Treat Population (Enterobacteriaceae)

Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine

Enterobacteriaceae ' 52 81.3 7 10.9 5 7.8
0.004 ‘ 3 75.0 1 25.0 0 0.0
0.008 / 15 83.3 3 16.7 0 0.0
0.015 13 100.0 0 0.0 0 0.0
0.03 12 75.0 2 12.5 2 12.5
0.06 6 85.7 0 0.0 1 14.3
0.12 1 50.0 0 0.0 . 1 50.0
0.25 2 66.7 1 33.3 0 0.0
0.5 0 0.0 0 0.0 1 100.0

Escherichia coli 9 90.0 1 10.0 0 0.0
0.004 1 50.0 1 50.0 0 0.0
0.008 6 100.0 0 0.0 0 0.0
0.015 1 100.0 0 0.0 0 0.0
0.25 1 100.0 0 0.0 0 0.0

Klebsiella pneumoniae 21 75.0 5 17.9 2 71
0.008 4 57.1 3 42.9 "0 0.0
0.015 9 100.0 0 0.0 0 0.0
0.03 7 63.6 2 18.2 2 18.2
0.06 1 100.0 0 0.0 0 0.0
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TABLE 137
Relationship between MICs and Bacteriological Outcome
RTI —Bacteriological Intent-to-Treat Population (Enterobacteriaceae)

Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Enterobacteriaceae 106 80.3 17 12.9 9 6.8
<0.001 0 0.0 0 00 1 100.0
0.004 4 66.7 1 16.7 1 16.7
. 0.008 34 82.9 6 146 1 2.4
0.015 8 90.3 2 6.5 1 32
0.03 19 79.2 3 12.5 2 8.3
0.06 11 91.7 0 0.0 1 8.3
0.12 5 62.5 2 25.0 1 12.5
0.25 3 50.0 3 50.0 0 0.0
05 1 50.0 0 0.0 1 50.0
> 32 . 1 100.0 0 0.0 0 0.0
< Escherichia coli 22 75.9 5 17.9 2 6.9
=2 <0.001 0 0.0 0 0.0 1 100.0
) L= 0.004 1 333 1 333 1 333
E_E br] 0.008 17 85.0 3 15.0 0 0.0
o oo 0.015 3 75.0 1 25.0 0 0.0
=) 0.25 1 100.0 0 0.0 0 0.0
ff_, = Klebsiella pneumoniae 36 78.3 7 15.2 3 6.5
o < 0.008 5 55.6 3 33.3 1 11.1
% 0.015 15 9338 1 6.3 0 0.0
0.03 12 70.6 3 176 2 11.8
0.06 3 100.0 0 0.0 0 0.0
32 1 100.0 0 0.0 0 0.0
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TABLE 139
Comparison of Pharmacokinetic Parameters for Fluoroquinolones

Drug Dose Cmax AUC.24 Tmax Tir MIC B.P. AUCMIC

(mg) (ng/mL) (ngeh/mL) (hr) (hr) (ng/mL) Ratio
Ciprofloxacin 500 2.4 23.2 1-2 4 1.0 23.2
Ofloxacin 400 4.6 61.0 1-2 4-5 2.0 30.6
Lomefloxacin 400 3.2 26.1 0.8-14 ~8 2.0 13.1
Enoxacin 400 2.0 - 1-3 3-6 2.0 —
Norfloxacin 400 15 ~1 34 4.0 —
Sparfloxacin 200 1.1 18.7 ~4 18-20 1.0 18.7
Levofloxacin 500 5.7 47.5 1-2 6-8 2.0 23.8
Grepafloxacin 400 1.35 14.08 2 7-12 1.0 14.1

600 2.25 27.51 2 7-12 1.0 27.5
Trovafloxacin 300 3.6 461 _ 0917 112 2.0 23.0
Moxifloxacin 400 452 - 480 13 12 20 240
Gatifloxacin 400’ 42 51.3 2 8.4 2.0 25.7
Gemifloxacin 320 1.6 8.4 0.5-2 8 0.25 33.6

A susceptible breakpoint for gemifloxacin of 0.5 would result in an AUC/MIC ratio of
16.8. Although this would be in the range of the AUC/MIC ratio that some of the
fluoroquinolones have it is outside of the usual 20-30 range. A breakpoint of 0.25 pg/mlL
give a more acceptable value of 33.6 which is above the value for all of the other
fluoroquinolones. Most of the preclinical studies suggested a susceptible breakpoint of
0.5 pg/mL, but one study (57) suggested a susceptible breakpoint of <0.25 pg/mL. In
clinical trails there were very few isolates with MICs 20.25 pg/mL and most of these
were eradicated: There appears to be no correlation between eradication rates and
MICs that would allow a definite susceptible breakpoint to be set. Based on the
pharmacokinetics of gemifloxacin a susceptible breakpoint of <0.25 ng/mL for

enterobacteriaceae seems appropriate. The following breakpoints should be in the label
for enterobacteriaceae:

Susceptible = <0.25 pg/mL
Intermediate = 0.5 pg/mL
Resistant = > 1.0 pg/mL

NON-ENTEROBACTERIACEAE

Neither _ nor Acinetobacter species are indicated for
gemifloxacin. Gemifloxacin has limited in vitro activity against these organisms.

Since gemifloxacin is not indicated for this group of organisms no breakpoints will
be established.
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STAPHYLOCOQCCUS SPECIES

TABLES 140 and 141 show the relationship between MICs and bacteriological
response for staphylococci for respiratory tract infections. The only Staphylococcus
species that is indicated is S. aureus. Methicillin-resistant strains do not appear to be
susceptible from the in vitro data. There were only two methicillin-resistant strains in the
clinical trials with MICs of 0.5 pg/mL. These two isolates were not eradicated. The
breakpoint should, therefore, be set to separate the methicillin-susceptible and —resistant
strains. TABLE 142 shows the relationship between MICs and bacteriological outcome

forthe —— Most of these strains were Staphylococcus saprophyticus, which is
not an indicated pathogen.

TABLE 140
Relationship between MICs and Bacteriological Outcome
RTI (excluding AECB)—Bacteriological Intent-to-Treat Population (Staphylococci)

Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine

Staphylococcus species 34 791 5 11.6 4 9.3
0.004 3 100.0 0 0.0 0 0.0
0.008 19 82.6 3 13.0 1 4.3
0.015 11 78.6 2 14.3 1 7.1
0.03 1 50.0 0 0.0 \ 1 50.0
2.0 0 0.0 0 0.0 1 100.0

Staphylococcus aureus 34 79.1 5 11.6 4 9.3
0.004 3 100.0 0 0.0 0 0.0
0.008 19 82.6 3 13.0 1 4.3
0.015 11 78.6 2 14.3 1 7.1
0.03 1 50.0 0 0.0 1 50.0
2 0 0.0 0 0.0 1 100.0

MSSA 33 78.6 5 11.9 4 9.5
0.004 3 100.0 0 0.0 0 0.0
0.008 18 81.8 3 13.6 1 4.5
0.015 11 78.6 2 143 1 7.1
0.03 1 50.0 0 0.0 1 50.0
2.0 0 - 0.0 0 0.0 1 100.0
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Relationship between MICs and Bacteriological Outcome

RTI —Bacteriological Intent-to-Treat Population (Staph

ylococci)
Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Staphylococcus species 60 741 12 14.8 9 11.1
0.004 3 100.0 0 0.0 0 0.0
0.008 36 80.0 5 11.1 4 8.9
0.015 19 73.1 5 19.2 2 7.7
0.03 1 50.0 0 0.0 1 50.0
0.06 0 0.0 0 0.0 1 100.0
0.5 0 0.0 2 100.0 0 0.0
1.0 1 100.0 0 0.0 0 0.0
2.0 0 0.0 0 0.0 1 100.0
Staphylococcus aureus 60 741 12 14.8 9 11.1
0.004 3 100.0 0 0.0 0 0.0
0.008 36 - 80.0 5 11.1 4 8.9
0.015 19 73.1 5 19.2 2 7.7
0.03 1 50.0 0 0.0 1 50.0
0.06 0 0.0 0 0.0 1 100.0
0.5 0 0.0 2 100.0 0 0.0
1.0 1 100.0 0 0.0 0 0.0
2.0 0 0.0 0 0.0 1 100.0
MRSA 0 0.0 2 100.0 0 0;0
0.5 0 0.0 2 100.0 0 0.0
MSSA 58 75.3 10 13.0 9 1.7
0.004 3 100.0 0 0.0 0 0.0
0.008 34 79.1 5 11.6 4 9.3
0.015 19 73.1 5 19.2 2 7.7
0.03 1 50.0 0 0.0 1 50.0
0.06 0 0.0 0 0.0 1 100.0
1.0 1 100.0 0 0.0 0 0.0
2.0 0 0.0 0 0.0 1 100.0
TABLE 142

Relationship between MICs and Bacteriological Outcome
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TABLES 143 and 144 show the frequency distributions for baseline pathogen MICs for
MSSA and MRSA, respectively, from all indications for the bacteriological intent-to-treat

population.

TABLE 143
Frequency Distribution of MICs for Gemifloxacin for S. aureus (meth-S)

From the Phase Ill Clinical Studies (all geographic regions)
N=135 |0.004 |0.008 [0.015 [0.03 [0.06 |012 [025 |05 |4 2 4 8 16
Gemin |7 73 46 5 1 0 0 0 |1 1 0 0 1
Cum% |52 993 933 970 |978 [978 [97.8 [978 | 985 | 993 | 993 993 | 100
TABLE 144
Frequency Distribution of MICs for Gemifloxacin for S. aureus (meth-R)
_ From the Phase IlI Clinical Studies (all geographic regions)
N=12 006 [012 J025 [05 1 2 4 8 16 32 64 128 [ >256
Gemin |1 1 1. 3 2 0 ]2 1 0 0 0 0 1
Cum% |83 [16.7 250 |50.0 [66.7 |66.7 | 833 |91.7 [917 | 917 [ 917 1917 100

The above TABLES demonstrate that most isolates that were methicillin-susceptible had
MICs of <0.06 ng/mL. The methicillin-resistant isolates which were not eradicated and
thus should be considered resistant to gemifloxacin had MICs of 0.5 pg/mL. Setting a
susceptible breakpoint of 0.12 pg/mL would allow one dilution above the highest MIC

value usually seen for error and would separate the two populations. The following
breakpoints should be in the label for Staphylococcus species:

Susceptible =<0.12 pg/mL
Intermediate = 0.25 pg/mL
Resistant = > 0.5 pg/mL

APPEARS THIS WAY
ON ORIGINAL




APPEARS THIS WAY
ON ORIGINAL

NDA #21-158 _

APPEARS THIS WAY
ON ORIGINAL

Gemifloxacin Mesylate Tablets
SmithKline Beecham Pharmaceuticals

Page 197 of 241

STREPTOCOCCUS SPECIES INCLUDING STREPTOCOCCUS PNEUMONIAE

Since Streptococcus pneumoniae is the only streptococcal species indicated this
is the only species for which a breakpoint criteria will be determined. TABLES 143 and
144 show the relationship between MICs and bacteriological outcome for this species.

Relationship between MICs and B
RTI (excluding AECB)—Bacteriolo

TABLE 145

acteriological Outcome
gical Intent-to-Treat Population (Streptococci)

Pathogen Group Total % Total % Unableto | % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Streptococcus pneumoniae 133 83.1 5 3.1 22 13.8
ND 3 50.0 0 0.0 3 50.0
<0.001 1 100.0 0 0.0 0 0.0
0.002 2 100.0 0 0.0 0 0.0
0.008 / -27 93.1 0 0.0 2 6.9
0.015 86 81.9 5 4.8 14 13.3
0.03 14 824 0 0.0 3 17.6
Other streptococci 17 77.3 3 13.6 2 9.1
0.004 1 100.0 0 0.0 0 0.0
0.008 1 333 0 0.0 2 66.7
0.015 9 75.0 3 25.0 0 0.0
0.03 6 100.0 0 0.0 0 0.0
TABLE 146
Relationship between MICs and Bacteriological Outcome
RTI —-Bacteriological Intent-to-Treat Population (Streptococci)
Pathogen Group Total % Total "% Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Streptococcus pneumoniae 158 81.0 12 6.2 25 12.8
ND 3 50.0 0 0.0 3 50.0
<0.001 1 100.0 0 0.0 0 0.0
0.002 2 100.0 0 0.0 0 0.0
0.008 32 86.5 2 5.4 3 8.1
0.015 103 83.1 6 4.8 15 13.1
0.03 17 70.8 3 12.5 4 16.7
0.06 . 0 0.0 1 100.0 0 0.0
Other streptococci 20 76.9 3 11.5 3 11.5
0.004 1 100.0 0 0.0 0 0.0
0.008 4 66.7 0 0.0 2 333
0.015 9 69.2 3 23.1 1 7.7
0.03 6 100.0 0 0.0 0 0.0
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TABLE 147 shows the frequency distribution of baseline pathogen MICs for

Streptococcus pneumoniae from all indications for the bacteriological intent-to-treat
population

TABLE 147
Frequency Distribution of MICs for Gemifloxacin for S. pneumoniae
From the Phase Il Clinical Studies (all geographic regions)

N=372 [<0.001[0.002 [0.004 |0.008 |0.015 |0.03 0.06 0.12 0.25

Gemin |6 4 1 63 247 47 1 2 11

Cum% | 1.6 27 |30 19.9 86.3 98.9 99.3 99.7 100

Almost all of the clinical isolates had MICs of <0.03 pg/mL. Over 99% of the population
had MICs <0.06 pg/mL. If the susceptible breakpoint is set at one doubling
concentration (to allow for assay error) above the highest MIC concentration for 99% of
the population this would give a susceptible concentration of 0.12 png/mL. In vitro studies
have shown that some strains that are ciprofloxacin and levofloxacin-resistant have
gemifloxacin MICs of 0.5 pg/mL. There is no clinical evidence that these strains are
eradicated. Breakpoints of <0.12 pg/mL for susceptible, 0.25 pg/mL for intermediate,
and 20.5 pg/mL for resistant separate the population into the group that we have seen
were clinically eradicated and another group that are resistant to other fluoroquinolones.
Until clinical evidence proves otherwise this fluoroquinolone resistant group should be

considered gemifloxacin-resistant also. The following breakpoints should be in the label
for Streptococcus pneumoniae:

Susceptible = <0.12 pg/mL
Intermediate = 0.25 pg/mL
Resistant = > 0.5 ug/mL
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TABLES 148 and 149 sh
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s and bacteriological

Relationshi

p between MICs and B

acteriological Outcome

RTI (excluding AECB)—Bacteriological Intent-to-Treat Population (Haemophilus)
Pathogen Group Total % Total % Unable to | % Unable to
Eradicated | Eradicated Persisted | Persisted Determine Determine
Haemophilus species 78 77.2 9 8.9 14 13.9
<0.001 11 846 2 15.4 0 0.0
0.002 37 74.0 4 8.0 9 18.0
0.004 15 88.2 1 5.9 1 5.9
0.008 7 63.6 0 0.0 4 36.4
0.015 7 875 1 12.5 0 0.0
0.03 1 50.0 1 50.0 0 0.0
Haemophilus influenzae 66 78.6 6 7.1 12 14.3
<0.001 9 818 2 18.2 0 0.0
0.002 34 72.3 4 8.5 9 19.1
0.004 14 93.3 0 0.0 1 6.7
0.008 4 66.7 0 0.0 2 33.3
0.015 5 100.0 0 0.0 0 0.0
TABLE 149

RTI —Bacteriological Intent-to-Treat Population (Haemophilus)
Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated Persisted | Persisted Determine Determine
Haemophilus species 187 83.1 18 8.0 20 8.9
50.001 21 84.0 3 12.0 1 4.0
0.002 74 79.6 7 75 12 12.9
0.004 50 90.9 3 5.5 2 3.6
0.008 22 78.6 1 36 5 17.9
0.015 14 875 2 .12.5 0 0.0
0.03 4 66.7 2 33.3 0 0.0
0.06 2 100.0 0 0.0 0 0.0
Haemophilus influenzae 143 82.7 13 7.5 17 9.8
<0.001 16 842 3 15.8 0 0.0
0.002 67 779 7 8.1 12 14.0
0.004 43 91.5 2 4.3 2 4.3
0.008 10 76.9 0 0.0 3 23.1
0.015 6 85.7 1 14.3 0 0.0
0.03 1 100.0 0 0.0 0 0.0
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TABLES 150 and 151 show the frequency distribution for baseline pathogen
MICs for Haemophilus species and Haemophilus influenzae, respectively, from all
indications for the bacteriological intent-to-treat population

TABLE 150
Frequency Distribution of MICs for Gemifloxacin for Haemophilus species
From the Phase lll Clinical Studies (all geographic regions)

<0.001 0.002 j0.004 {0008 [0.015 [0.03 [0.06 |0.12 1025 0.5 1 2 >256
Gemin | 46 148 83 47 26 14 5 1 0 0 0 1 1
Cum% | 124 52.2 74.5 87.1 94.1 97.8 [99.2 | 995 [995 [995 995 [99.7 100’
: " MICyo0 = >256 ng/mb—it s likely this is a laboratory error

TABLE 151
Frequency Distribution of MICs for Gemifloxacin for H. influenzae
From the Phase lll Clinical Studies (all geographic regions)

<0.001 0.002 | 0.004 [0.008 [0.015 [0.03 |006 | 0.12 025 |05 1 2 >256
Gemin | 38 137 71 21° 11 4 2 1 0 0 0 1 1
Cum% | 13.2 61.0 85.7 93.0 96.9 983 |99.0 993 993 [993 {993 [99.7 | 1007
TMICy00 = >256 ug/ml—it is likely this is a laboratory error

Almost all of the clinical isolates had MICs of <0.06 ng/mL. Over 99% of the population
had MICs <0.06 pg/mL. There is very little evidence that isolates with MICs greater than
0.12 pug/mL are successfully treated. If the susceptible breakpoint is set at one doubling
concentration (to allow for assay error) above the highest MIC concentration for 99% of
the population this would give a susceptible concentration of 0.12 pg/mL. Although there
were two isolates with MICs >0.12 pg/mL these are very rare and one of the two isolates
was probably a laboratory error. All other fluoroquinolones have a susceptible
breakpoint only at the present time. In vitro surveillance studies indicate that almost all
isolates have MIC values of <0.12 pg/mL. It appears that the practice of using a
susceptible breakpoint only for this group of organisms should be applied to gemifloxacin
also. The foliowing breakpoint should be used when testing Haemophilus species.

Susceptible =<0.12 pg/mL
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The following is a summary of the MIC breakpoints that should be placed in the

gemifloxacin label:

For testing Enterobacteriaceae:
MIC (ng/mL)
<0.25
0.5
>1.0

For .testing Staphylococcus species:

MIC (png/mL)
<0.12
0.25
>0.5

For testing Streptococcus pneumoniae:

MIC (ng/mL)
<0.12
0.25
20.5

For testing Haemophilus species

MIC (ug/mL)
<0.12
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interpretation
(S) Susceptible
(1) Intermediate
(R) Resistant

Interpretation
(S) Susceptible
(1) Intermediate
(R) Resistant

Interpretation
(S) Susceptible
(1) Intermediate
(R) Resistant

Interpretation
(S) Susceptible
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ZONE DIAMETER BREAKPOINTS

ENTEROBACTERIACEAE

Figure 38 shows the scattergram of MICs versus zone diameter for the
enterobacteriaceae strains in the clinical trials.

Figure 38—Scattergram of Gemifloxacin MICs vs. Zone Diameters
From the Phase Iii clinical trials—Enterobacteriaceae (n=1 ,535)
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This scattergram uses the breakpoints of <0.25 ug/mL for susceptible and >1.0 ug/mL
for resistant. The equivalent zone diameter breakpoints are > 20 mm and < 15 mm,
respectively. The one preclinical study that proposed breakpoints using a susceptible
breakpoint of <0.25 ug/mL for enterobacteriaceae (57) also proposed these same zone

diameter breakpoints. Using these same MIC breakpoints the scattergram for the CMI
study (35) also leads to the same zone diameter breakpoints.
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lationship between zone diameter and
ponse for enterobacteriaceae that the applicant has

" TABLE 154 shows the relationship

p between Zone Diameters and Bacteriological Outcome
B)—Bacteriological Intent-to-Treat Pop

ulation (Enterobacteriaceae)
Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Enterobacteriaceae 52 81.3 7 10.9 5 7.8
14 0 0.0 0 0.0 1 100.0
17 1 100.0 0 0.0 0 0.0
20 1 100.0 0 0.0 0 0.0
21 1 50.0 0 0.0 1 50.0
23 / 1 100.0 0 0.0 0 0.0
24 ' 2 40.0 2 40.0 1 20.0
25 5 83.3 0 0.0 1 16.7
26 5 100.0 0 0.0 0 0.0
27 10 90.9 1 9.1 0 0.0
28 4 66.7 1 16.7 1 16.7
29 10 90.9 1 9.1 0 0.0
30 5 100.0 0 0.0 0 0.0
31 3 100.0 0 0.0 0 0;0
32 1 50.0 1 50.0 0 0.0
33 3 100.0 0 0.0 0 0.0
35 0 0.0 1 100.0 0 0.0
Escherichia coli 9 90.0 1 10.0 0 0.0
26 2 100.0 0 0.0 0 0.0
28 1 100.0 0 0.0 .0 0.0
29 1 100.0 0 0.0 0 0.0
30 2 100.0 0 0.0 0 0.0
31 1 100.0 0 0.0 0 0.0
32 0 0.0 1 100.0 0 0.0
33 2 100.0 0 0.0 0 0.0
Klebsiella pneumoniae 21 - 750 5 17.9 2 7.1
17 1 100.0 0 0.0 0 0.0
20 1 100.0 0 0.0 0 0.0
24 0 0.0 1 50.0 1 50.0
25 3 75.0 0 0.0 1 25.0
26 3 100.0 0 0.0 0 0.0
27 7 87.5 1 12.5 0 0.0
28 2 66.7 1 33.3 0 0.0
29 2 66.7 1 33.3 0 0.0
31 2 100.0 0 0.0 0 0.0
35 0 0.0 1 100.0 0 0.0
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TABLE 153
Relationship between Zone Diameter and Bacteriological Outcome
RT! —-Bacteriological Intent-to-Treat Population (Enterobacteriaceae)

Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Enterobacteriaceae 106 80.3 17 12.9 9 6.8
14 1 50.0 0 0.0 1 50.0
17 1 100.0 0 0.0 0 0.0
19 1 50.0 1 50.0 0 0.0
20 1 100.0 0 0.0 0 0.0
21 4 66.7 1 16.7 1 16.7
22 2 66.7 1 333 0 0.0
23 4 100.0 0 0.0 0 0.0
24 7 70.0 2 20.0 1 10.0
25 8 727 2 18.2 1 9.1
26 9 100.0 0 0.0 0 0.0
27 17 . 94.4 1 5.6 0 0.0
28 11 68.8 3 18.8 2 12.5
29 16 94.1 1 5.9 0 0.0
30 7 77.8 0 0.0 2 22.2
31 6 100.0 0 0.0 0 0;0
32 5 62.5 3 375 0 0.0
33 5 100.0 0 0.0 0 0.0
34 1 100.0 0 0.0 0 0.0
35 0 0.0 1 100.0 0 0.0
42 0 0.0 0 0.0 1 100.0
47 0 0.0 1 100.0 0 0.0
Escherichia coli 22 75.9 5 17.2 2 6.9
21 2 100.0 0 0.0 0 0.0
22 0 0.0 1 100.0 0 0.0
24 1 100.0 0 0.0 0 0.0
25 1 100.0 0 0.0 0 0.0
26 3 ~100.0 0 0.0 0 0.0
27 1 100.0 0 0.0 0 0.0
28 2 66.7 1 33.3 0 0.0
29 2 100.0 0 0.0 0 0.0
30 2 66.7 0 0.0 1 33.3
31 3 100.0 - 0 0.0 0 0.0
32 2 40.0 3 60.0 0 0.0
33 * 2 100.0 0 0.0 0 0.0
34 1 100.0 0 0.0 0 0.0
42 0 0.0 0 0.0 1 100.0
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TABLE 153 (continued)
Relationship between Zone Diameter and Bacteriological Outcome
RTI --Bacteriological Intent-to-Treat Population (Enterobacteriaceae)

Pathogen Group Total % Total % Unable to % Unable to
Eradicated | Eradicated | Persisted | Persisted Determine Determine
Klebsiella pneumoniae 36 78.3 7 15.2 3 6.5

17 1 100.0 0 0.0 0 0.0
19 1 100.0 0 0.0 0 0.0
20 1 100.0 0 0.0 0 0.0
21 1 100.0 0 0.0 0 0.0
23 3 100.0 0 0.0 0. 0.0
24 2 50.0 1 25.0 1 25.0
25 4 80.0 0 0.0 1 20.0
26 5 100.0 0 0.0 0 0.0
27 8 88.9 1 11.1 0 0.0
28 4 66.7 2 33.3 0 0.0
29 / 3 75.0 1 250 0 0.0
30 0 0.0 0 0.0 1 100.0

b 31 3 100.0 0 0.0 0 0.0

= 35 0 0.0 1 100.0 0 0.0

=z 47 0 0.0 1 100.0 0 0.0
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The above tables demonstrate that almost all isolates had zone diameter >20 mm.
There were a few isolates with zone diameters in the range of 16-19 mm and most of
these were also eradicated. There appears to be no zone diameter at which the
eradication rate becomes lower than for larger zone diameters. It appears that the zone
diameter breakpoints proposed in the preclinical studies and the scattergram of clinical
isolates are justified.

The following zone diameter breakpoints for enterobacteriaceae should be in the

label:
Zone Diameter (mm) Interpretation
>20 mm - (S) Susceptible
16-19 mm () Intermediate
<15 mm (R) Resistant

STAPHYLOCOCCUS SPECIES

Figure 39 shows the scattergram of the MICs versus zone diameter for
Staphylococcus species isolates from the phase |lI clinical trials.

Figure 39—Scattergram of gemifloxacin MICs versus Zone Diameter
From the Phase 1ll Clinical Trials—Staphylococcus species (n= 200)
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Figure 40 shows the same scattergram with only the MRSA isolates. Figure 41
shows the scattergram for MSSA isolates only.

Figure 40—Gemifloxacin Scattergram from Phase Il Trials (MRSA) (n- 12)
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Figure 41-—Gemifloxacin Scattergram from Phase Ili Trials (MSSA) (n=134)
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Since there is no evidence that the MRSA are eradicated the breakpoints should
separate them from the MSSA isolates, which are eradicated and have zone diameters
220 mm (except for one isolate). If the susceptible zone diameter breakpoint is set at
223 mm four more clinical isolates of MSSA would be grouped with the rest as
susceptible. The intermediate zone diameters should be 20-22 mm. The resistant zone
diameter should be <19 mm. Using the MIC breakpoints of <0.12 pg/mL for susceptible
and 20.5 pg/mL for resistant leads to 2 very major errors (1.0%), 1 minor error (0.5%),
and 7 minor errors (3.5%). These breakpoints separate most of the MRSA from the
other susceptible strains. The preclinical studies also suggested that these zone
diameter breakpoints may be appropriate for MIC breakpoints of <0.12 pg/mL and

0.5 pg/mL. -

The following zone diameter breakpoints for Staphylococcus species should be

in the label:
Zone Diameter (mm) Interpretation
223 mm (S) Susceptible
20-22 mm (1) Intermediate
<19 mm (R) Resistant
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STREPTOCOCCUS PNEUMONIAE

Figure 42 shows the scattergram of the Streptococcus pneumoniae Phase I
clinical isolates.

Figure 42—Gemifloxacin Scattergram for Phase I Clinical Isolates of Streptococcus pneumoniae
(n =371)
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TABLE 155 shows the relationship between zone diameter and bacteriological
outcome for Streptococcus pneumoniae in the Phase HI clinical trials.

TABLE 155
Relationship between Zone Diameter and Bacteriological Outcome
RTI —-Bacteriological Intent-to-Treat Population (Streptococcus pneumoniae)

Pathogen Group Total % Total % Unableto | % Unable to
Eradicated | Eradicated | Persisted | Persisted | Determine Determine
Streptococcus pneumoniae 158 81.0 12 6.2 25 12.8
22 0 0,0 1 100.0 0 0.0
23 2 66.7 0 0.0 1 333
24 0 0.0 0 0.0 1 100.0
25 2 40.0 1 20.0 2 40.0
26 8 88.9 0 0.0 1 11.1
27 13 81.3 0 0.0 1 18.8
28 11 68.8 2 12.5 3 18.8
29 32 80.0 1 2,5 7 17.5
30 29 93.5 2 6.5 0 0.0
31 15 83.3 2 11.1 1 5.6
32 12 80.0 1 6.7 2 13.3
33 11 84.6 1 7.7 1 7.7
34 8 100.0 0 0.0 0 0.0
35 5 100.0 0 0.0 0 0.0
36 3 100.0 0 0.0 0 0.0
38 2 100.0 0 0.0 0 0.0
39 1 50.0 1 50.0 0 0.0
40 1 100.0 0 0.0 0 0.0
And 3 50.0 0 0.0 3 50.0

The preclinical study by Jones (137) suggested that a breakpoint of 0.12 pg/mL
would separate the Streptococcus pneumoniae strains that are ciprofloxacin and
levofloxacin-resistant from the susceptible strains. There is no clinical evidence that
these resistant strains are eradicated. The preclinical studies also indicated that zone
diameter breakpoints of 23 mm for susceptible and < 19 mm might be appropriate. It
appears that these breakpoints should be used. The following zone diameter
breakpoints should be in the label for testing Streptococcus pneumoniae:

Zone Diameter (mm) Interpretation

223 mm (S) Susceptible

20-22 mm () Intermediate

<19 mm (R) Resistant
APPEARS THIS WAY
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HAEMOPHILUS SPECIES

Figure 43 shows the scattergram for Haemophilus species form the gemifloxacin
Phase lll clinical trials.

Figure 43—Gemifloxacin Scattergram for Haemophilus species from Phase Ill Trials
(n=372)
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Almost all zone diameters were =20 mm. The smallest zone diameter for 99% of
the population is 21 mm. Three milliliters smaller than this zone diameter is 18 mm.
This 3 mm zone is to take into account the error of the assay which is one dilution which
is equivalent to 3 mm. It appears that a susceptible breakpoint of >18 mm would include
almost all Haemophilus species for which clinical efficacy has been shown. There were
several Haemophilus species with zone diameters from 12-18 mm in the surveillance
studies but clinical efficacy has not been shown against these isolates. The following
zone diameter breakpoint should be in the label for Haemophilus species:

Zone Diameter (mm) Interpretation
218 mm (S) Susceptible
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The following is a summary of the zone diameter breakpoints that should be

placed in the gemifloxacin label.

For testing Enterobacteriaceae:

Zone Diameter (mm)
220 mm

16-19 mm

<15 mm

For testing Staphylococcus species:

Zone Diameter (mm)
223 mm

20-22 mm

<19 mm

For testing Streptococcus pneumoniae:

Zone Diameter (mm)
223 mm

20-22 mm

<19 mm

For testing Haemophilus species:

Zone Diameter (mm)
218 mm
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Interpretation
(S) Susceptible
(1) Intermediate
(R) Resistant

Interpretation
(S) Susceptible
(1) Intermediate
(R) Resistant

Interpretation
(S) Susceptible
() Intermediate
(R) Resistant

Interpretation
(S) Susceptible
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PACKAGE INSERT

ISOLATES APPROVED

The following organisms may be placed in the label. The final decision on
whether or not an organism should be placed in the clinical efficacy list will depend on
the Medical Officer’s final review of this product. If clinical evidence reveals that some of

these genera/species are not clinically cured, they wilt be deleted even though the in
vitro results demonstrate otherwise.

Gemifloxacin has been shown to be active against most strains of the following

microorganisms both in vitro and in clinical infections as described in the INDICATIONS
AND USAGE section:

Aerobic gram-positive microorganisms

Streptococcus pneumoniae (penicillin-susceptible strains) may read (including
penicillin-resistant strains) if clinical evidence is
shown.

Aerobic gram-negative microorganisms

Haemophilus influenzae

Haemophilus parainfluenzae

Klebsiella pneumoniae (some strains are only moderately susceptible)
(only in list #1)

. g R T i e, e

Moraxella catarrhalis

Other microorganisms
Chlamydia pneumoniae

Mycoplasma pnéfumoniae

The following data are available, but their clinical significance is unknown.

Gemifloxacin exhibits in vitro minimal inhibitory concentrations (MICs) of 0.25 pg/mL
(0.12 pg/mL for Streptococcus pneumoniae and Staphylococcus species) or less against
most (290%) strains of the following microorganisms; however, the safety and
effectiveness of gemifloxacin in treating clinical infections due to these microorganisms
has not been established in adequate and well-controlled clinical trails:
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Aerobic gram-positive microorganisms

[

Aerobic gram-negative microorganisms
Acinetobacter lwoffi

Klebsiella oxytoca

3

INTERPRETIVE CRITERIA ESTABLISHED

The following MIC interpretive criteria should be used:

For testing Enterobacteriaceae:

MIC (pg/mlL) Interpretation
<0.25 (S) Susceptible
0.5 (1) Intermediate

>1.0 (R) Resistant

For testing Streptococcus pneumoniae:

MIC (ng/mL) Interpretation
<0.12 (S) Susceptible
0.25 () Intermediate
A 20.5 (R) Resistant
For testing Haemophilus species
MIC (pg/mL) Interpretation
<0.12

(S) Susceptible
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The following zone diameter criteria should be used:

For testing Enterobacteriaceae:

Zone Diameter (mm) Interpretation
>20 mm (S) Susceptible
16-19 mm (1) Intermediate
<15 mm (R) Resistant

For testing Streptopbccus pneumoniae:

Zone Diameter (mm) Interpretation

>23 mm (S) Susceptible

20-22 mm (1) Intermediate

<19 mm (R) Resistant

For testing Haemophilus species:

Zone Diameter (mm) interpretation

218 mm (S) Susceptible
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aeruginosa. Proceedings of the 38" International Conference of Antimicrobial
Agents and Chemotherapy, Abstract, 91. [GMF1].

43. SB-265805/RSD-1010M7/1. In vitro activity of SB-265805 versus comparators
against current clinical antibiotic-resistant Gram positive and Gram negative

isolates derived from hospitals in the area of Athens. H. Giamarellou. 5 October
1999.
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44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

- 54.

SB-265805/RSD-1010WH/1. Determination of the in vitro activity of gemifloxacin
(SB-265805) against coryneform bacteria of clinical interest and Listeria
monocytogenes. L Martinez-Martinez. 20 July 1999.

S5B-265805/RSD-10124P/2. In Vitro Activities of LB20304 Against Clinical Isolates
Including Haemophilus influenzae and Anaerobes (I11). Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-10124R/2. Antimicrobial Activity and Spectrum of LB20304a

- against Clinical Isolates Collected in the USA. R. Jones, F. Marco, M.S.Barrett. 12

July 1999.

SB-265805/RSD-100XPM/2. Antibacterial activity of SB-265805 and seven

comparator compounds against Haemophilus influenzae and Haemophilus
parainfluenzae. N. Niconovich, S. Rittenhouse. 20 April 1999.

SB-265805/RSD-100TNM/3. In vitro antibacterial activity of SB-265805 against the
common respiratory tract pathogens Streptococcus pneumoniae, Haemophilus
influenzae, and Moraxella catarrhalis. S. Rittenhouse. 7 September 1999.

SB-265805/RSD-10106B/2. Susceptibility of Haemophilus influenzae and Moraxella
catarrhalis to gemifioxacin compared to eleven other agents. P.C. Appelbaum,

L.M.Kelly, T Davies, L. Ednie, C. Clark, S. Bajaksouzian, M.R. Jacobs. 31 August
1999.

SB-265805/RSD-100X68/2. Antibacterial activity of SB-265805 and comparator

compounds against levofloxacin resistant Streptococcus isolates. L. McCloskey, S.
F. Rittenhouse. 20 April 1999.

SB-265805/RSD-101250/2. Prevalence of Strains Resistant to Erythromycin Among
Gram-Positive Clinical Isolates Collected in Korea and Antimicrobial Activity of

LB20304 Against Erythromycin-Susceptible and Resistant Strains. Mu-Yong Kim.
12 July 1999. ,

SB-265805/RSD-10124M/2. In Vitro Activities of LB20304 Against Clinical Isolates
(1. Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-10124N/2. In vitro Activities of LB20304 Against Clinical Isolates
(11). Dr. Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-1010WN/1. Quinolone susceptibilities in streptococci other than
Streptococcus pneumoniae. Y. Drabu. 27 July 1999.
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55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

SB-265805/RSD-1010W6/3. Antibacterial activity of gemifloxacin against recent
Moraxella catarrhalis clinical isolates determined by broth microdilution and disk
diffusion. L. McCloskey, S. Rittenhouse. 3 September 1999.

SB-265805/RSD-10106G/2. Activity of Gemifloxacin against Bordetella species.
J.Mortensen. 7 September 1999.

SB-265805/RSD-1010MR/2. Antibacterial activity of gemifloxacin against 895 recent

. Gram negative clinical isolates determined by broth microdilution and disk diffusion.

S. Rittenhouse. 19 July 1899.

SB-265805/RSD-1010XS/1. Comparative study of the in vitro activity of
gemifloxacin (SB-265805) with 14 other (and erythromycin for Campylobacter jejuni)

antimicrobial agents against bacterial enteric pathogens F Soriano Garcia. 5 August
1999 )

SB-265805/RSD-1010MG/2. In vitro activity of gemifloxacin (SB-265805) and

comparators against 200 clinical isolates of Pseudomonas aeruginosa. I. Morrissey,
M.J.Robbins, |.L.Mathias. 8 September 1999.

SB-265805/RSD-101005/1. Report on the in vitro activity of gemifloxacin [SB
265805] against anaerobes. E. Goldstein. 31 March 1999.

SB~265805/RSD-1010XL/3. In vitro activity of gemifloxacin against anaerobic
organisms. S M. Finegold, H Wexler, and D Hecht. 13 October 1999.

SB-265805/R5D-101101/2. In vitro susceptibility of 249 clinical anaerobic isolates

from Europe to gemifloxacin and some other drugs. H JousimiesSomer. 13 October
1999. ' -

SB-265805/RSD-1015JS/1. Activity of gemifloxacin against anaerobes. 1.Simpson.
26 August 1999.

'SB-265805/RSD-10124W/2. Antimicrobial Activity of LB20304, a

Fluoronaphthridone, Tested Against Anaerobic Bacteria. Mu-Yong Kim. 12 July
1999.

SB-2658051RSD-10106M72. In vitro activity, intracellular accumulation and killing of
Legionella pneumophila in human macrophages.. L.L. Voelker. 13 July 1999.

SB-265805/RSD-101066/1. Determination of the comparative in vitro activity
against Chlamydia trachomatis . D. Felmingham. 30 April 1999.
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

SB-265805/RSD-100V7C/2. An In Vitro Susceptibility Study of Gemifloxacin against
Legionella spp. J. Dubois, C. St-Pierre. 22 September 1999.

SB-265805/RSD-100MC8/2. The comparative in vitro activity of CF 96120-078A1,

CF 96120-078B2 and CF 96120-078C3 against Mycoplasma. G.L. Rigdeway,
D. Felmingham. 14 September 1999.

SB-265805/RSD-1014VX/1. In vitro activity of six quinolones and erythromycin

.against Legionella species. V. Yu. 13 September 1999.

SB-265805/RSD-1010XN/1. In vitro activity of gemifloxacin against 271 Leglonella
spp.. D. Julio Casal Lombos. 4 October 1999.

SB-265805/RSD-10106L/1. The activity of gemifloxacin against Chlamydia
pneumoniae. C Stewart, K. Coleman. 18 August 1999.

SB-265805/RSD-100ZM8/. In vitro activity of gemifloxacin against recent clinical
isolates of Chlamydia pneumoniae. M. Hammerschlag. 4 February 1999.

SB-265805/RSD-1010MN/1. Antibiotic susceptibility testing of gemifloxacin against
a range of Mycoplasma. L. Duffy. 22 June 1999.

SB-265805/RSD-1010W9/1. Minimal inhibitory concentrations of SB-265805 and six
competitor compounds against human respiratory, urogenital and AlDS-associated
mycoplasmas and strains of Ureaplasma urealyticum. P. Hannan. 29 June 1999.

SB-265805/RSD-1010W8/1. Comparative in vitro activities bf modern

fluoroquinolones against Acinetobacter baumannii strains. H. Seifert. 19 August
1999.

SB-265805/RSD-10124J4/2. In vitro antibacterial activities of LB20304 and its salt
forms against standard strains. Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-1015L5/1. Comparatlve in vitro antibacterial activities of LB20304

(Z-form) and its E-isomer against standard strains. Youn Sung Choo. 26 April
1999.

SB-265805/RSD-10124X/2. In vitro antibacterial activities of LB20304 and its
isomers against standard strains. Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-100MC4/1. Comparison of the in vitro activity of the (+) and (-)

quinolone (SB265805) enantiomers. S. Rittenhouse, B Donald and K. Coleman.
4 August 1999.
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80.

81.

82.

SB-265805/RSD-100MC6/2. Comparison of the MICs of the SB265805 Quinolone
Enantiomers. S. Rittenhouse, K. Coleman. 4 October 1999.

SB-265805/RSD-1011FS/2. In vitro antibacterial activity of the major metabolites of

gemifloxacin. R. Zonis, S. Rittenhouse, L. McCloskey, K. Coleman. 8 September
1999.

SB-265805/RSD-100XPP/2. Effect of Media and Methodology on the Antibacterial

. Activity of SB-265805, Trovafloxacin, and Ciprofloxacin. L. McCloskey, S.

83.

84.

85.

86.

87.

88.

89.

90.

o1.

92.

Rittenhouse. 20 April 1999.

SB-265805/RSD-100XPN/2. Effect of carbon dioxide and temperature on the
antibacterial activity of SB-265805. T. Moore, S. Rittenhouse. 20 April 1998.

SB-265805/RSD-100XTH/3. Effect of Inoculum, pH, and Serum on the Antibacterial
Activity of SB-265805, Trovafloxacin, and Ciprofloxacin. L. McCloskey, S.
Rittenhouse. 7 September 1999.

SB-265805/RSD-100XPR/3. Effect of Media Containing Various Concentrations of

Magnesium, Calcium, and Potassium on the in vitro Antibacterial Activity of SB-
265805. T. Moore, S. Rittenhouse. 7 September 1999.

SB-265805/RSD-101 1FP/1. The effect of human serum on the in-vitro antibacterial

activity of gemifloxacin against anaerobic bacteria. L. McCloskey, S. Rittenhouse.
20 August 1999.

SB-265805/RSD-1010XD/1. Bactericidal activity of gemifloxacin against a broad
spectrum of organisms. T. Moore, S. Rittenhouse. 22 September 1999.

SB-265805/RSD-10124T/2. Bactericidal Activity of LB20304. Mu-Yong Kim. 12
July 1999.

SB-265805/RSD-101242Z/2. Bactericidal Activity of LB20304a Against Respiratory
Tract Pathogens. Mu-Yong Kim. 12 July 1999.

SB-265805/RSD-10124H/2. Post-Antibiotic Effect of LB20304. Mu-Yong Kim. 12
July 1999.

SB-265805/RSD-1010MP/1. Post antibiotic effect (PAE) of gemifloxacin against a
broad spectrum of aerobic organisms. S. Rittenhouse. 18 May 1999.

SB-265805/RSD-100ZMW/2. Legionella: Post-Antibiotic Effect (PAE) and human
monocyte activity of gemifloxacin. J. Dubois, C. St-Pierre. 22 August 1999.
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93.

94.

95,

96.

97.

98.

99.

100.

101.

102.

SB-265805/RSD-1010XP/1. Use of the checkerboard method to evaluate the

synergistic effects of gemifloxacin in combination with other antimicrobial agents. N.
Niconovich, S. Rittenhouse. 16 August 1999.

SB-265805/RSD-10106J/2. Quinolone resistance mechanisms in 17 strains of S.
pneumoniae and comparative susceptibility to gemifloxacin. J Broskey, K Coleman,

M Gwynn, D Holmes, K Ingraham, D Lunsford, C Traini, S Vasey & R Warren.
22 July 1999.

SB-265805/RSD-1010Z3/1. Activity of gemifloxacin against penicillin- and

ciprofloxacin-resistant Streptococcus pneumoniae displaying topoisomerase and
efflux-mediation resistance mechanisms. LM Fisher. 1 October 1999.

SB-265805/RSD-1010XW/1. Molecular relatedness of antibiotic-resistant
pneumococci from the Alexander Project. K. Klugman. 17 September 1999.

SB-265805/RSD-1010MC/1. Comparative activity of gemifloxacin (SB-265805)
against multiple antibiotic resistant S. pneumoniae. F Goldstein. 30 July 1999.

SB-265805/RSD-1010XV/1. In vitro activity of the new fluoronaphthridone (SB-
2659805) against defined mutants of Escherichia coli, Staphylococcus aureus and
Pseudomonas aeruginosa. B. Weidemann. 18 August 1999.

SB-265805/RSD-10106D/2. Testing the susceptibility of gemifloxacin to efflux-

based resistance mechanisms of S. aureus and S. pneumoniae. P. Markham, A.
Neyfakh. 5 October 1999.

SB-265805/RSD-1010MJ/1. Activity of Gemifloxacin (265805) against S.

pneumoniae strains resistant to fluoroquinolones by an efflux mechanism. N.
Brenwald, M. Gil, R. Wise.

15 March 1999.

SB-265805/RSD-10106H/1. Gemifloxacin resistance in multidrug resistant

Pseudomonas aeruginosa, Stenotrophomonas maltophilia, and Burkholderia
cepacia. comparison with ciprofloxacin. R. K. Poole. 9 September 1999.

Janoir C, | Podglajen, MD Kitzis, C Poyart, and L Gutmann. In vitro exchange of
fluoroquinolone resistance determinants between Streptococcus pneumoniae and

Viridans Streptococci and genomic organization of the parE-parC region in S. mitis.
Journal of Infectious Diseases. 1990 180 (2): 555-558.
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103.

104.

105.

106.

107.

108.

109.

110.

11,

112.

113.

SB-265805/RSD-1011FR/1. Transfer of resistance to gemifloxacin from resistant to
susceptible streptococci. L. L. Voelker. 30 June 1999.

Munshi M H, K Haider, M M Rahaman, D A Sack, Z U Ahmed, and MG Morshed.

Plasmid mediated resistance to nalidixic acid in Shigella dysenteriae type I. The
Lancet, 1987, ii, 419-421.

Panhotra B R, B Desai, and P | Sharma. Nalidixic acid resistance Shigella
dysenteriae |. The Lancet, 1985, i 763.

Ashraf M M, Z U Ahmed, and D A Sack. Unusual association of a plasmid with
nalidixic acid resistance in an endemic strain of Shigella dysenteriae type | from
Asia. Canadian Journal of Microbiology. 1991, 37: 59-63.

Ambler J E, Y J Drabu, P H Blakemore, and R J Pinney. Mutator plasmid in a

nalidixic acid resistant strain of Shigella dysenteriae type |. Journal of Antumlcrob|al
Chemotherapy. 1993, 31: 831-839.

Ambler J E and R J Pinney. Positive R plasmid mutator effect on chromosomal
mutation to nalidixic acid resistance in nalidixic acid exposed cultures of
Escherichia coli. Journal of Antimicrobial Chemotherapy. 1995, 35: 603-609.

Martinez-Martinez L, A Pascual, and G A Jacoby. Quinolone resistance from a
transferable plasmid. The Lancet. 1998, 351: 797-799. .

SB-265805/RSD-1010WK/1. Activity of gemifloxacin (SB-265805) against Gram-

negative bacteria expressing plasmid-mediated resistance to fluoroquinolones. L
Martinez-Martinez. 16 September 1999.

SB-265805/RSD-1011FN/1. Frequency of Spontaneous Bacterial Resistance to

Gemifloxacin, Trovafloxacin; and Ciprofloxacin Following 48 hour Incubation. S.
Rittenhouse. 12 October 1999.

SB-265805/RSD-1010VN/3. Determining the frequency of resistance among

Streptococcus pneumoniae to ciprofloxacin, levofloxacin, and SB-265805. M. E.
Evans. 28 September 1999.

SB-265805/RSD-100XPL/2. Rate of Spontaneous Bacterial Resistance to SB-

265805, Trovafloxacin, and Ciprofloxacin. N. Niconovich, S. Rittenhouse. 20 April
1999.
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114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

SB-265805/RSD-10124V/2. Bacterial Resistance to LB20304. Mu-Yong Kim. 12
July 1999.

SB-265805/RSD-1014ZX/2. Frequency of resistance to gemifloxacin in vitro in
comparison to different quinolones. Lehn and Linde. 25 October 1999.

SB-265805/RSD-1015GW. In vitro development of resistance to gemifloxacin (SB-
265805), trovafloxacin, and ciprofloxacin in S. pneumoniae. P. Appelbaum. 26

_ October 1999.

SB-265805/RSD-100XTJ/2. Development of resistance to SB-265805,
trovafloxacin, and ciprofloxacin. S. Rittenhouse. 20 April 1999.

SB-265805/RSD-10106F/2. In vitro development of resistance to gemifloxacin,

trovafloxacin, and ciprofloxacin in S. pneumoniae. P. Appelbaum. 20 August
1999. / :

SB-265805/RSD-1010WB/1. In vitro Development of Resistance to SB265805,

Trovafloxacin, Erythromycin, and Doxycycline in two strains of Mycoplasma
pneumoniae. P. Hannan. 29 June 1999.

SB-265805/RSD-101273/1. In vivo activity of LB 20304a against systemic
infections in mice. Mu-Yong Kim. 23 July 1999.

SB-265805/RSD-101276/1. In vivo efficacy of LB 20304a against experimental
pneumonia caused by S. pneumoniae lll. Mu-Yong Kim. 23 July 1999.

SB-265805/RSD-100MC5/1. Efficacy of LB 20304a (SB 265805) against an
experimental respiratory tract infection in mice cause by a ciprofloxacin-sensitive
strain of S. pneumnoniae. V. Berry, J. Satterfield. 23 August 1999.

SB-265805/RSD-100MC7/1. Efficacy of SB 265805 (LB20304a) against
experimental respiratory infections in mice cause by a ciprofloxacin-resistant strain
of S. pneumoniae. V. Berry, J. Satterfield. 23 August 1999.

SB-265805/RSD-1014VD/1. Efficacies of SB 265805-S and comparator agents
against an experimental respiratory tract infection in rats caused by ciprofloxacin-

resistant strains of S. pneumoniae having in vitro susceptibility of 0.125 pg/mL or
greater to SB 265805.
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125.

126.

127.

128.

128.

130.

131.

SB-265805/RSD-100XRB/3. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, and levofloxacin against an experimental respiratory tract infection in

rats caused by S. pneumoniae 1629 (penicillin sensitive). Valerie Berry, Roni
Page, and Rob Straub. 24 August 1999.

SB-265805/RSD-100XRD/3. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, and levofloxacin against experimental respiratory tract infections in

rats caused by S. pneumoniae 10127 and L11259. Valerie Berry, Roni Page, and
Rob Straub. 25 August 1999.

SB-265805/RSD-100XRC/3. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin; and levofloxacin against an experimental respiratory tract infection in
rats caused by S. pneumoniae N1387 and 406081 (macrolide resistant). Valerie
Berry, Roni Page, and Rob Straub. 25 August 1999.

SB-265805/RSD-100XRF/3. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, and levofloxacin against experimental respiratory tract infections in
rats caused by S. pneumoniae 205118 and 404053 (penicillin resistant). Valerie
Berry, Roni Page, and Rob Straub. 26 August 1999.

SB-265805/RSD-101MV/2. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, tosufloxacin, and levofloxacin against experimental respiratory tract
infections in rats caused by S. pneumoniae 305313 and 622286 (ciprofloxacin

resistant). Valerie Berry, Christine Singley, and Jennifer Satterfield. 26 August
1999.

SB-265805/RSD-10106X/2. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, levofloxacin and tosufloxacin against an experimental respiratory
tract infection in rats caused by H. influenzae (quinolone sensitive). Valerie Berry,
Roni Page, and Rob Straub. 26 August 1999.

SB-265805/RSD-1010Z1/2. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, levofloxacin and tosufloxacin against an experimental respiratory
tract infection in rats caused by H. influenzae (ciprofloxacin MIC = 1.0 pg/mL).
Valerie Berry, Roni Page, and Rob Straub. 14 September 1999.
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132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

SB-265805/RSD-101272/1. In vivo efficacy of LB 20304a against experimental
respiratory tract infection in mice. Mu-Yong Kim. 23 July 1999.

SB-265805/RSD-101273/1. The in vivo efficacy of LB 20304a against
experimental urinary tract infection in mice. Mu-Yong Kim. 23 July 1999.

SB-265805/RSD-1010Z2/2. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,

_ grepafloxacin, tosufloxacin, and levofloxacin against experimental pyelonephritis

infections in rats caused by E. coli and P. mirabilis. Valerie Berry, Roni Page, and
Rob Straub. 14 September 1999.

SB-265805/RSD-100MCB/2. Efficacy of LB 20304a (SB 265805) against an
experimental thigh lesion in mice caused by S. aureus (ciprofloxacin-sensitive and
—resistant). V. Berry. 17 September 1999.

; i
SB-265805/RSD-1010WC/1. Comparative efficacies of SB 265805-S,
amoxicillin/clavulanate, ciprofloxacin, cefuroxime, azithromycin, trovafloxacin,
grepafloxacin, tosufloxacin, and levofloxacin against an experimental surgical
wound infection in rats caused by S. pyogenes CN10, 257, 984, MAY, S. aureus
WCUH 29, V573, and S. epidermidis CL 7, CL 17, and CL 10. Roni Page, Valerie
Berry, and Rob Straub. 22 June 1999.

SB-265805/RSD-1010XH/1. Report on the in vitro susceptibility test development
for gemifloxacin (SB-265805) when testing rapidly growing aerobes, Haemophilus
influenzae, and Fastidious streptococcal species. R. N. Jones. 24 August 1999.

SB-265805/RSD-101069/2. Activity of gemifloxacin, a new broad-spectrum
quinolone, against 200 pneumococci by agar dilution, microdilution, disk diffusion,
and Etest. P. Appelbaum, L. M. Ednie, M. R. Jacobs. 18 August 1999.

SB-265805/RSD-1011FL/1. Comparison of NCCLS broth microdilution vs

commercial dry panels—MicroScan. R. Badal, J. Packman, V. Carr, M. Evans, J.
Shayani. 10 September 1999.

SB-265805/RSD-1011RM/2. Comparison of NCCLS microdilution vs commercial
dry panels—Sensititre. C. Knapp, S. Killian. 13 October 1999.

SB-265805/RSD-10106N/1. Determination of Disk Diffusion Test Quality Control

Guidelines for SB-265805 Using NCCLS Methods and tahe M23-T3 [1998] Study
Design. Ronald N. Jones. 10 July 1998.
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142. SB-265805/RSD-1010RN/1. Determination of MIC Quality Control Ranges for SB-
265805 [LB-20304] Using the NCCLS Broth Microdilution Method [1997] and the
M23-T3 [1998)] Study Design. Ronald N. Jones. 10 July 1998.

143. SB-265805/RSD-1010W5/3. Antibacterial activity of gemifloxacin against 606

recent Gram positive clinical isolates determined by broth microdilution and disk
diffusion. S. Rittenhouse. 3 September 1999.
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Gemifloxacin has been shown to be active against most strains of the following
microorganisms, both in vitro and in clinical infections as described in the INDICATIONS
AND USAGE section.

Aerobic gram-positive microorganisms

Streptococcus pneumoniae (penicillin-susceptible strains) may read (inciuding penicillin-
resistant strains) if clinical evidence is shown.

Aerobic gram-negative microorganisms

Haemophilus influenzae
Haemophilus parainfluenzae
Klebsiella pneumoniae (most strains are only moderately susceptible) (only in list #1)

‘Mo-raxella catarrhalis

Other microorganisms
Chlamydia pneumoniae

Mycoplasma pneumoniae

The following data are available, but their clinical significance is unknown.

Gemifloxacin exhibits in vitro minimal inhibitory concentrations (MICs) of 0.25 pug/mL
(0.12 pg/mL for Streptococcus and Staphylococcus species) or less against most
(290%) strains of the following microorganisms; however, the safety and effectiveness of
gemifloxacin in treating clinical infections due to these microorganisms has not been
established in adequate and well-controlled clinical trails:

Aerobic gram-positive microorganisms

Strébtococcus byogenes

Aerobic gram-negative microorganisms
Acinetobacter Iwoffi

Klebsiella oxytoca

Proteus vulgaris
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SUSCEPTIBILITY TESTS

Dilution techniques: Quantitative methods are used to determine antimicrobial
minimum inhibitory concentrations (MICs). These MICs provide estimates of the
susceptibility of bacteria to antimicrobial compounds. The MICs should be determined
using a standardized procedure. Standardized procedures are based on a dilution
method' (broth or agar) or equivalent with standardized inoculum concentrations and
standardized concentrations of gemifloxacin powder. The MICs should be interpreted

according to the following criteria:

For testing Enterobacteriaceae:

MIC (na/mL Interpretation

£0.25 Susceptible (S)
05 - Intermediate (1)

>1.0 / : Resistant (R)

For testing Haemophilus influenzae and Haemophilus parainfluenzae *:

MIC (na/mL) Interpretation
<0.12 Susceptible (S)

2 This interpretive standard is applicable only to broth microdilution susceptibility testing
with Haemophilus influenzae and Haemophilus parainfluenzae using Haemophilus Test

Medium (HTM)'.
The current absence of data on resistant strains precludes defining any results other

than “Susceptible”. Strains yielding MIC results suggestive of a “nonsusceptible”
category should be submitted to a reference laboratory for further testing.

For testing
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For testing Streptococcus pneumoniae b.

MIC (pa/mL Interpretation

<0.12 Susceptible (S)

0.25 Intermediate (1)

>0.5 Resistant (R)

® These interpretive standards are applicable only to broth microdilution susceptibility
tests using cation-adjusted Mueller-Hinton broth with 2-5% lysed horse blood.

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the
antimicrobial compound in the blood reaches the concentration usually achievable. A
report of “Intermediate” indicates that the result should be considered equivocal, and if
the microorganism is not fully susceptible to alternative, clinically feasible drugs, the test
should be repeated. - This category implies possible clinical applicability in body sites
where the drug is physiologically concentrated or in situations where high dosage of
drug can be used.’ This category also provides a buffer zone which prevents small
uncontrolled technical factors from causing major discrepancies in interpretation. A
report of “Resistant” indicates that the pathogen is not likely to be inhibited if the

antimicrobial compound in the blood reaches the concentration usually achievable; other
therapy should be selected.

Standardized susceptibility test procedures require the use of laboratory control
microorganisms to control the technical aspects of the laboratory procedures. Standard
gemifioxacin powder should provide the following MIC values:

Microorganism MIC Range (na/mL
Enterococcus faecalis ATCC 29212 0.016-0.12
Escherichia coli ATCC 25922 0.004-0.016
Haemophilus influenzae ATCC 49247° 0.002-0.008
Streptococcus pneumoniae ATCC 496191 0.008-0.03

c

This quality control range is applicable to only H. influenzae ATCC 49247 tested by a
broth microdilution procedure using Haemophilus Test Medium (HTM)'.

This quality control range is applicable to only S. pneumoniae ATCC 49619 tested by

a broth microdilution procedure using cation-adjusted Mueller-Hinton broth with 2-5%
lysed horse blood.
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Diffusion Techniques: Quantitative methods that require measurement of zone
diameters also provide reproducible estimates of the susceptibility of bacteria to
antimicrobial compounds. One such standardized procedure 2 requires the use of
standardized inoculum concentrations. This procedure uses paper disks impregnated
with 5-pg gemifloxacin to test the susceptibility of microorganisms to gemifloxacin.

Reports from the laboratory providing results of the standard single-disk susceptibility

test with a 5-pg gemifloxacin disk should be interpreted according to the following
criteria:

For testing Enterobacteriaceae:

Zone Diameter (mm) Interpretation

>20 Susceptible (S)
16-19 . Intermediate (1)
<15 ' Resistant (R)

For testing Haemophilus influenzae and Haemophilus parainfluenzae ®:

Zone Diameter (mm) Interpretation
>18 Susceptible (S)

® This interpretive standard is applicable only to disk diffusion susceptibil'ity testing with

Haemophilus influenzae and Haemophilus parainfluenzae using Haemophilus Test
Medium (HTM).?

The current absence of data on resistant strains precludes defining any resuits other
than “Susceptible”. Strains yielding zone diameter resuits suggestive of a

“nonsusceptible” category should be submitted to a reference laboratory for further
testing.
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For testing Streptococcus pneumoniae !

Zone Diameter (mm) Interpretation
>23 Susceptible (S)
20-22 : Intermediate (1)

<19 ' Resistant (R)

f These zone diameter standards apply only to tests performed using Mueller-Hinton
agar supplemented with 5% defibrinated sheep blood incubated in 5% CO,.

Interpretation should be as stated above for results using dilution techniques.

Interpretation involves correlation of the diameter obtained in the disk test with the MiC
for gemifloxacin.

As with standardized dilution techniques, diffusion methods require the use of laboratory
control microorganisms that are-used to control the technical aspects of the laboratory
procedures. For the diffusion technique, the 5-pg gemifloxacin disk should provide the
following zone diameters in these laboratory quality control strains:

Microorganism Zone Diameter (mm)
Escherichia coli ATCC 25922 29-36
Haemophilus influenzae ATCC 49247° 30-37
Streptococcus pneumoniae ATCC 49619" 28-34

9 This quality control range is applicable to only H. influenzae ATCC 49247
tested by a disk diffusion procedure using Haemophilus Test Medium (HTM)? .
" This quality control range is applicable to only S. pneumoniae ATCC 49619
tested by a disk diffusion procedure using Mueller-Hinton agar supplemented
with 5% defibrinated sheep blood and incubated in 5% CO..
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