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Abstract : ——
Features and properties of gemifloxacin (SB 265805)

Indications

A Gemifloxacin is a fluoroguinolone antibacterial Bacterial infections Preregistration in US and
agent which has an enhanced affinity for Canada
topoisomerase V. It has potent activity against most : :
Gram-positive bacteria, particularly Streptococcus Mechanism of action
pneumoniae. Gemifloxacinisover 30-fold moreac-
tive than ciprofloxacin and 4- to 8-fold more active
than moxifloxacin against this pathogen.

A Gemifloxacin hasexcellent activity against Haemo- ~ |P9sage and administration
Bﬂgﬁ,‘; Pé(ljug;z[afl &ntm&aé?gguﬁg‘rq?: gx gagf]je:f Usual dosage in clinical trials ~ 320mg
aly Zéfold Ib&ss active than ciprofloxacin against Route of administration Oral
most Enterobacteriacese.

A tharﬁg%ﬁ%%y |gg;)g)ena-se(heg}!]?;eglﬂg’;e“£z%?é Pharmacokinetic profile (320mg single oral dose)
to gemifloxacin.

Fluoroquinolone antibacterial Bacterial DNA gyrase and
agent topoisomerase inhibitor

Frequency of administration Once daily

Peak plasma concentration 1.48 mg/L
A Preliminary results from phase Il trials show that Time to beak plasma T
oral gemifloxacin 320 mg/day produced bacterio- concentrpationp

Iogicalbre_spons?ﬁ r?f 94.7bA) inhpza_itimtg, S\nglot/h z?cute
exacerbations of chronic bronchitisand 95% of pa- der the pl _ ILeh
tients with uncomplicated urinary tract infections. AT AT LS R Sl

A Adverse events included nausea, abdominal pain,
headache and mild rash in patients and healthy vol-
unteers treated with gemifloxacin 320 m(?/day. Elimination half-life 6.65h
Gemifloxacin has a low ﬁotentlal for mild pho-
totoxicity (comparable to that of ciprofloxacin). Adverse events

Most frequent Nausea, abdominal pain,
headache, rash

concentration-time curve

Renal clearance 9.06 L/h
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Gemifloxacin, thefocusof thisprofile, isaquin-
olone antibacterial agent which possesses an en-
hanced affinity for topoisomerase 1 V. It isafluoro-
naphthyridonewith apyrrolidine substituent at C7.
Gemifloxacin has an improved spectrum of anti-
bacterial activity compared with earlier quinolones,
notably against Gram-positive bacteria.[1-2

1. Antibacterial Activity

Mechanism of Action

 Fluoroguinolones inhibit growth of bacteria by
inhibiting bacterial DNA gyrase and/or DNA
topoisomerase | V. The topological state of DNA is
controlled by DNA gyrase, which separates and re-
joins DNA strands. However, at high concentra-
tions, some fluoroquinolones may stimulate DNA
cleavagein the genomes of treated eukaryotic cells
and convert type |l topoisomerase into a cellular
toxin.3!

« At concentrations up to 10 000 mg/L, gemi-
floxacin did not cause topoisomerase | 1-associated
DNA cleavage. In contrast, ciprofloxacin induced
cleavage at a concentration of 644 mg/L. Gemi-
floxacin selectivity was >909.1 for bacterial DNA
gyrase versus human topoisomerase I1; ciproflox-
acin selectivity was 7.7.13]

e In Streptococcus pneumoniae, gemifloxacin
I Cso (the concentration required to inhibit enzyme
activity by 50%) values for DNA gyrase were 10-
fold greater than those for topoisomerase IV (47.5
vs 1.4 mg/L), indicating that topoisomerase IV is
the primary target in these bacteria.l4 The ICsg of
gemifloxacin for topoisomerase 1V from 3 strains
of S. pneumoniae (2 ciprofloxacin-resistant and 1
ciprofloxacin-sensitive) was approximately 5-fold
less than that for ciprofloxacin (1.4 vs 6.4 mg/L,

0 Adis International Limited. All rights reserved.

respectively), indicating an enhanced affinity of
gemifloxacin for topoisomerase IV.[4

In Vitro Activity

In this profile, in vitro antibacterial activity re-
fersto minimum inhibitory concentrations (M1Cs)
determined by broth or agar dilution techniques
(except in the case of some intracellular bacteria,
which were tested in cell culture). MICsy and
MICgy refer to minimum concentrations required
to inhibit the growth of 50 and 90% of strains, re-
spectively. Tentative MIC susceptibility break-
points for gemifloxacin have been proposed: <0.5
and =2 mg/L for susceptibility and resistance, re-
spectively.[®l Thein vitro activity of gemifloxacin
against Gram-positive and Gram-negative bacteria
ispresented in figures 1 and 2.

Gram-Positive Bacteria

Streptococci

e Against 300 isolates of S. pneumoniae, gemi-
floxacin was over 30-fold more active than cipro-
floxacin (MICgg 0.06 vs 2 mg/L).[¥l Data from 2
studies (n = 100 and 301 isolates)[101 showed
gemifloxacin (MICg 0.03 and 0.06 mg/L, respec-
tively) to be 4- to 8-fold more active than moxi-
floxacin (MI1Cgg 0.25 mg/L)!* and 8- to 16-fold
more active than sparfloxacin (M1 Cgo 0.5 mg/L)[11]
against S. pneumoniae. Gemifloxacin was 32-fold
more active against S pneumoniae than
levofloxacin (MICgg 1 mg/L).11

» The activity of gemifloxacin against S. pneu-
moniae is unaffected by penicillin resistance
(MICgyp 0.015 to 0.032 mg/L for resistant and sus-
ceptible strains; fig. 1).188 Gemifloxacin showed
superior activity compared with ciprofloxacin
against penicillin-resistant and penicillin-interme-
diatestrainsof S. pneumoniae(M1Cgp0.015t0 0.06
mg/L vs 1 to 8 mg/L, respectively).[6:10.121 Gemi-
floxacin was 2- to 8-fold more active than moxi-
floxacin,!1012] 16- to 64-fold more active than
levofloxacin and 8- to 32-fold more active than
sparfloxacin against penicillin-resistant and peni-
cillin-intermediate S. pneumoniae.[6:10.12]

» Studies of erythromycin-resistant S pneumoniae
(n = 34 and 14)[819 showed that gemifloxacin
(M1Cgyp 0.03 mg/L) was 32- to 64-fold more active
than ciprofloxacin (fig. 1), 32-fold more activethan

Drugs 2000 May:; 59 (5)
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Fig. 1. In vitro activity of gemifloxacin and ciprofloxacin against Gram-positive bacteria from the US, UK and Japan.[e'sl MICg0 = minimum
concentration required to inhibit 90% of strains; where these values are off the scale they are shown above the relevant bar; CR =
ciprofloxacin-resistant; CS = ciprofloxacin-susceptible; ER = erythromycin-resistant; ES = erythromycin-susceptible; MR = methicillin-resis-
tant; MS = methicillin-sensitive; OR = oxacillin-resistant; OS = oxacillin-susceptible; PR = penicillin-resistant; PS = penicillin-susceptible; VS
= vancomycin-susceptible.

0 Adis International Limited. All rights reserved. Drugs 2000 May:; 59 (5)



1140

Lowe & Lamb

levofloxacin, 8-fold more active than sparflox-
acinl®19 and 8-fold more active than moxifloxacin.[1°)

e In a UK study, gemifloxacin maintained good
activity against ciprofloxacin-resistant strainsof S.
pneumoniae (MICgo 0.5 vs 128 mg/L, respec-
tively).[”] Against 28 ciprofloxacin-resistant (MIC
>8 mg/L) pneumococcal strains, gemifloxacin had
an MICgy of 0.5 mg/L.[13 Gemifloxacin was >64-
fold more active than levofloxacin and cipro-
floxacin and 32-fold more active than sparfloxacin
against these strains.[*3 In a Canadian study in-
volving 75 ciprofloxacin-resistant (MIC =4 mg/L)
isolates of S. pneumoniae, gemifloxacin inhibited
95% of isolatesat 0.5 mg/L; at the same concentra-
tion, moxifloxacin and gatifloxacin inhibited 63
and 59% of isolates, respectively.[14 Gemifloxacin
also displayed an MIC of 0.5 mg/L against a
trovafloxacin-resistant strain of S. pneumoniae
(MIC 4 mg/L) carrying a double mutation in both
parC and gyrA genes.[*]

« Gemifloxacin was 4-fold more active than
moxifloxacin against 18 strains of S. pneumoniae
with an efflux-mediated reduced susceptibility to
ciprofloxacin (MIC =2 mg/L; norfloxacin MIC re-
duced >4-fold by reserpine).[1€l

* MICy valuesof gemifloxacinand ciprofloxacin

were 0.06 and =1 mg/L, respectively, for S. pyo-
genes in studies conducted in Japanl® the UK (fig.
1),[7 and Korea.["]

Staphylococci

» Against methicillin-susceptible (MS) strains of
Staphylococcus aureus, gemifloxacin was 16- to
32-fold more active than ciprofloxacin (MICgyy
0.125t0 0.3 mg/L vs1to 2 mg/L, respectively; n=
42 and 85).118.19 Gemifloxacin was also 16- to 64-
fold more active than ciprofloxacin against MS S.
epidermidis (MI1Cg 0.125 to 0.3 mg/L vs 0.5t0 8
mg/L, respectively; n = 22 and 26)!1819 and was
4-fold more active than moxifloxacin against both
MS S aureus and S. epidermidis.[8l

« Gemifloxacin was >2- to 16-fold more active
than ciprofloxacin against methicillin-resistant
(MR) S. aureus (MICg 4 to 8 mg/L vs >16 to 64
mg/L, respectively; n = 49 and 43).[1819 Against
MR S epidermidis, gemifloxacin was >8- to 64-
fold more active than ciprofloxacin (MICgy 1 to 2
mg/L vs >16 to 64 mg/L, respectively; n =32 and
17). Moxifloxacin was 2-fold less active than

0 Adis International Limited. All rights reserved.

gemifloxacin against MR S epidermidis but was
2-fold more active against MR S. aureus.[28]

Other Gram-Positive Bacteria
* In a study conducted in Spain, gemifloxacin
demonstrated good activity (MICg 0.125 mg/L)
against 15 isolates of Listeria monocytogenes. The
corresponding MI1Cgy value for ciprofloxacin was
2 mg/L .[20]

» Gemifloxacin showed poor activity against en-
terococci (fig. 1.6

Gram-Negative Bacteria

* In studies conducted in the US, UK and Japan,
gemifloxacin showed excellent activity against
Haemophilus influenzae and Moraxella catar-
rhalis (MICgy <0.015 and <0.032 mg/L, respec-
tively) [fig. 2].58] The activity of gemifloxacin
against both pathogens was unaffected by B-
lactamase production (MICgg <0.03 mg/L).[22.22]
Gemifloxacin was 4-fold more active than cipro-
floxacin against ampicillin-resistant strains of H.
influenzae (MICgyo of 0.004 and 0.016 mg/L, re-
spectively).[23]

* When tested against 26 H. parainfluenzae iso-
lates, gemifloxacin inhibited 50 and 90% of strains
at 0.016 and 0.03 mg/L, respectively. In compari-
son, both MICsy and MICgy, values for cipro-
floxacin were 0.03 mg/L .[24

» Gemifloxacin inhibited most Enterobacteriacese,
with MI1Cgp <1 mg/L (fig. 2), with the exception of
some Japanese and US isolates of Citrobacter
freundii and Providencia spp., and some Japanese
isolates of Klebsella oxytoca which had higher MICgyg
values.[®8 Ciprofloxacin was generaly 2-fold
moreactive (range 1-fold lessto 8-fold more active)
than gemifloxacin against these pathogens.[6-8] Ac-
tivity against Escherichia coli was comparable be-
tween gemifloxacin and ciprofloxacin.l8€ Predict-
ably, MICqy valuesfor gemifloxacin were increased
against ciprofloxacin-resistant strains of Entero-
bacteriaceae.[6:8]

e Against Acinetobacter baumannii, gemifloxa-
cin was less active than gatifloxacin (MICgg 16 vs
8 mg/L; n = 47) but more active than ciprofloxacin
(M1Cg >128 mg/L).[%] In a US study, gemifloxa-
cin was 8-fold more active than ciprofloxacin
(MICgyo 0.06 vs 0.05 mg/L) against Acinetobacter

Drugs 2000 May:; 59 (5)
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Fig. 2. In vitro activity of gemifloxacin and ciprofloxacin against Gram-negative pathogens (>10 isolates/group) from the US, UK and Japan.le's]

MICgo = minimum concentration required to inhibit 90% of strains determined by broth or agar dilution techniques; where these values are off
the scale they are shown above the relevant bar; AMP-S = ampicillin MIC <8 mg/L; BL- = 3-lactamase negative.
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spp.,1¢ although in a European study a 4-fold dif-
ference was seen (MICgg 1 vs 4 mg/L) [fig. 2].[28

* A UK study showed that gemifloxacin was >8-
fold more active than ciprofloxacin against Pseu-
domonas aeruginosa,l® although in a US study
gemifloxacin was 4-fold less active than cipro-
floxacin against this species (fig. 2).[

Atypical Pathogens

« Legionella spp. (n = 238) were highly suscepti-
bleto gemifloxacin, with MICsranging from 0.008
t0 0.06 mg/L. Against L. pneumophila (serogroups
1to 6), gemifloxacin (MICgyy 0.016 to 0.03 mg/L)
showed similar activity to moxifloxacin (MICgg
0.016 mg/L), levofloxacin (M1Cgy 0.008 to 0.016
mg/L), ofloxacin (MICgyy 0.03 mg/L) and cipro-
floxacin (0.016 to 0.06 mg/L).[27]

« Gemifloxacin was more active than cipro-
floxacin against UK and US isolates of Mycoplas-
ma pneumoniae and other Mycoplasma spp. (MICgy
0.0025t00.1vs0.1to 5mg/L, respectively) aswell
as Ureaplasma urealyticum (0.25 vs 2.5 mg/L, re-
spectively).[28] | n particul ar, gemifloxacin was 5- and
10-fold more activethan |l evofloxacinand ciprofl oxa
cin, respectively, against M. pneumoniae.[28]

» Compared to both moxifloxacin and levoflox-
acin, gemifloxacin had 4-fold better activity against
20 isolates of Chlamydia pneumoniae (M1Cg 0.25
vs 1 mg/L for both comparators).[29

Anaerobes

« Gemifloxacin showed good activity against
some Gram-positive anaerobesincluding Clostrid-
ium perfringens (MICgp 0.06 mg/L; n = 13) and
Peptostreptococcusspp. (M1Cgp 0.03t0 0.25 mg/L ;
n = 66).39 In comparison, levofloxacin and
sparfloxacin were 16- and 4-fold | ess active than gemi-
floxacin, respectively, against C. perfringens.l3%
Against Peptostreptococcus spp. gemifloxacin was
8- to 128-fold more active than levofloxacin and 8-
to 32-fold more active than sparfloxacin.[39

» Variable activity was shown by gemifloxacin
against Gram-negative anaerobes including Bacte-
roides spp. (n = 113; MICg 0.5 to >16 mg/L) and
Fusobacterium spp. (n = 48; MICgy 0.25 to 2
mg/L). MICg values for gemifloxacin were com-
parable to or >4-fold lower than values for
levofloxacin or sparfloxacin against Bacteroides
spp.; however, gemifloxacin was more active than

0 Adis International Limited. All rights reserved.

levofloxacin (2- to >16-fold) and sparfloxacin (4-
to 16-fold) against Fusobacterium spp.[37

Bactericidal Activity

e Minimum bactericidal concentrations (MBCs)
of gemifloxacin werewithin 1 dilution of MIC val-
ues against S. aureus, E. colil3! and respiratory
tract pathogens including H. influenzae, M. catar-
rhalis, S. pneumoniae and S. pyogenes.3d Time-
kill studies showed that gemifloxacin achieved
sustained bactericidal activity [decrease of >310g;9
colony-forming units (cfu)/ml] against the same
pathogens at 1 to 2 x MIC. For P. aeruginosa, the
MBC (1 mg/L) was4-fold greater thantheMIC and
was required for sustained bactericidal activity.[31

» Gemifloxacin showed greater bactericidal activ-
ity than moxifloxacin against aciprofloxacin-resis-
tant strain of S. pneumoniae; gemifloxacin reduced
the viable bacterial count by =2 logso cfu/ml at a
concentration of approximately 0.2 mg/L versus 10
mg/L with moxifloxacin (values estimated from

graph).[33

Postantibiotic Effect

* At 4 x MIC, gemifloxacin showed a post-
antibiotic effect (PAE) of 0.1 to>6 hoursagainst S.
aureus, M. catarrhalis, H. influenzae, E. coli, P.
aeruginosa, K. pneumoniae and Proteus vulgar-
i3 PAE at 4 x MIC was 1.5 and 2.7 hours agai nst
S. pneumoniae.l343% |n another study in S. pneu-
moniae, the PAE was extended to 3.8 hours at 10
x MIC for both penicillin-susceptible and penicil-
lin-resistant strains.[3%!

Development of Resistance

» Spontaneous resistance to gemifloxacin (4 x
MIC) was detected at arate of <1.1 x 109 to <9.0
x 10°8 in arange of bacteria (S. aureus, S. sapro-
phyticus, S pyogenes, S pneumoniae, M.
catarrhalis, H. influenzae, E. coli and P. aerugin-
0sa), with the exception of K. pneumoniae which
showed a dlightly higher rate (4.6 x 107).[36] On
continuous exposure to subinhibitory concentra-
tions of gemifloxacin (0.5 x MIC), MICsincreased
for all bacteria except S. saprophyticus. However,
only theMICsof P. aeruginosa and K. pneumoniae
exceeded 2 mg/L after 15 passages.[36]

Drugs 2000 May:; 59 (5)
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Fig. 3. Effects of gemifloxacin (GEM), ciprofloxacin (CIP) and
levofloxacin (LEVO) on pneumococcal numbers in a rat model of
respiratory tract infection versus minimum inhibitory concentration
(MIC). Two strains each of penicillin- and macrolide-resistant (PMR)
and ciprofloxacin-resistant (CR) Streptococcus pneumoniae were
used in the study.[37:38]

In Vivo Activity

* In experimental lung infections in rats, ora
gemifloxacin (240 mg/kg/day) initiated 24 hours
postinfection significantly reduced bacterial
counts of penicillin- and macrolide-susceptible S.
pneumoniae 1629 to <1.7 log;o cfu/lungs com-
pared with controls (6.8 logso cfu/lungs; p < 0.01).
Inthe same model, counts of 2 penicillin- and mac-
rolide-resistant strains of S. pneumoniae were sig-
nificantly reduced to 1.8 and 2.2 logo cfu/lungs,
respectively, compared with controls (5.8 and 5.0
logio cfu/lungs, respectively; p < 0.01).381 In ani-
malsinfected with ciprofloxacin-resistant S. pneu-
moniae (n = 2), oral gemifloxacin initiated 1 hour
postinfection and continued for 3 days signifi-
cantly reduced bacterial countsto 2.4 and 2.1 1090
cfu/lungs, respectively, compared with controls
(6.4 and 7.1 logio cfu/lungs, respectively; p <
0.01).137 In these studies a clear relationship was
seen between bacterial eradication and antimicro-
bial potency (fig. 3). Gemifloxacin was signifi-
cantly more effective against all strains of S. pneu-
moniae compared with ciprofloxacin and
levofloxacin (p < 0.01).137:38]

0 Adis International Limited. All rights reserved.

* In the same model, oral gemifloxacin 240
mg/kg/day initiated 24 hours postinoculation sig-
nificantly reduced bacterial counts to below the
level of detection (<1.7 logyo cfu/lungs; p < 0.01)
compared with controls (5.0 log;o cfu/lungs) in an-
imals infected with a 3-lactamase-negative ampi-
cillin-resistant strain of H. influenzae.[38 Similar
results were seen for a 3-lactamase-positive strain
of H. influenzae. Results achieved with levoflox-
acin and ciprofloxacin were comparable to those
of gemifloxacin against both strains.[38] Against a
ciprofloxacin-resistant strain of H. influenzae,
gemifloxacin significantly reduced bacterial num-
bers compared with controls (2.5 vs 5.1 logio
cfu/lungs, respectively). Results for gemifloxacin
were comparable with those for levofloxacin (3.1
logio cfu/lungs) but were significantly superior to
those for ciprofloxacin (4.3 logyo cfu/lungs; p <
0.01).37

 In arabbit model of meningitis due to penicil-
lin-sensitive S. pneumoniae, intravenous gemi-
floxacin 5 mg/kg/h reduced CSF bacterial titres at
arate of —0.25 logyo cfu/ml/h. This was similar to
the rate of bacterial killing obtained with ceftri-
axone 10 mg/kg/h (<0.38 logso cfu/mi/h).[39

* Ininfant rats with experimental S. pneumoniae
meningitis, intraperitoneal gemifloxacin 50 and
100 mg/kg produced survival rates of 80 and 83%,
respectively (p < 0.01 vs vehicle-treated animals).
These survival rateswere similar to those observed
with ciprofloxacin 100 mg/kg (100%) and levo-
floxacin 100 mg/kg (88%).140

* Inan experimental model of skin and soft tissue
infectionin rats, oral gemifloxacin 240 mg/kg/day
(started 1 hour postinoculation) significantly re-
duced the number of S. pyogenes, S. epidermidis
and S. aureus from 6.5 to 3.2, from 5.8 to 3.5 and
from 6.8t0 3.510g;o cfu/wound, respectively, com-
pared with controls (p < 0.01). Gemifloxacin was
significantly more effective than ciprofloxacin
against all strains tested in this model (p < 0.01),
and was comparabl e to levofloxacin against staph-
ylococci and significantly more effective against
S. pyogenes (p < 0.01).141

Effects on Human Intestinal Microflora

* Numbers of enterobacteria, enterococci and
streptococci were decreased versus placebo after

Drugs 2000 May:; 59 (5)
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administration of oral gemifloxacin 320 mg/day
for 7 daysin 15 healthy volunteers.“? A decrease
in the number of lactobacilli and anaerobic cocci
was also detected. No selection or overgrowth of
gemifloxacin-resistant bacteria or yeasts was ob-
served. Levels of all anaerobic and aerobic organ-
isms normalised 49 days after withdrawal of
gemifloxacin.[42

2. Pharmacokinetic Properties

Absorption and Distribution

» The peak plasma gemifloxacin concentration
(Cmax) @nd area under the plasma concentration-
time curve (AUC) increased linearly with dose af -
ter single oral gemifloxacin doses of 20 to 800mg
in healthy volunteers (n=19). After a dose of
320mg, aCpax Of 1.48 mg/L wasachieved in 1 hour
(tmax) and AUC was 9.30 mg/L - h.[*3

» Repeated doses of oral gemifloxacin 320mg for
7 days in healthy volunteers (n=6) resulted in a
Cmax Of 1.82 mg/L on day 7 versus 2.01 mg/L on
day 1. Virtually no accumulation of gemifloxacin
was detected after repeated dosages of up to 640
mg/day.[44]

* Inanimal studies, tissue concentrations 30 min-
utes after administration of gemifloxacin 20 mg/kg
were 9.5t0 26.1 timesgreater in theliver, stomach,
small intestine and kidney compared with thosein
plasma. At the same time-point, concentrations in
the spleen, submaxillary gland, heart, thymus,
lymph node, large intestine, lung and caecum mus-
cle were 1.3 to 4.4 times greater than those in
plasma.[45]

« Invitro studies showed that serum protein bind-
ing of gemifloxacin ranged from 56.9 to 59.6%.[4%]

Metabolistn and Elimination

* Renal clearance of gemifloxacin was inde-
pendent of dose, and was 151 ml/min (9.06 L/h)
after asingle oral dose of 320mg.[43! Over a dose
range of 20 to 800mg, approximately 25 to 40% of
the administered dose was excreted unchanged in
the urine (28 to 30% after a 320mg dose).[43.46]

* The mean plasma elimination half-life (t,) of
gemifloxacin was 7.4 hours after single oral doses

0 Adis International Limited. All rights reserved.

ranging from 20 to 800mg; the ty, for the 320mg
dose was 6.65 hours.[*?]

Drug Interactions

* In 14 healthy volunteers, oral aluminium hy-
droxide/magnesium 880/780mg administered 10
minutes after oral gemifloxacin 320mg markedly
reduced the AUC of gemifloxacin by approxi-
mately 85% versus gemifloxacin alone. Adminis-
tration 3 hours before gemifloxacin reduced the
AUC by 15%, whereas administration 2 hours af-
terwards did not have an appreciable effect. Con-
comitant aluminium hydroxide/magnesium had no
effect on the tmax or ty, of gemifloxacin.[47]

 In arandomised, double-blind, crossover trial,
small increases in the AUCy., and Cax Of gemi-
floxacin 320mg (10 and 11%, respectively) were
observed after concomitant administration of om-
eprazole 40 mg/day versus gemifloxacin alone in
12 healthy volunteers. These changes were similar
or less marked than those observed with other
quinolonesand were not considered to beclinically
significant; however, this could not be confirmed
stat[ist]ically because of large intrasubject variabil-
ity.[8

* No clinicaly significant interactions were ob-
served between gemifloxacin 320mg and warfarin
(titrated to achieve a stable international norm-
alised ratio for prothrombin time of 1.3 to 1.8)149
or theophylline 600 to 700 mg/day!5% in adult vol-
unteers, or between gemifloxacin 320mg and dig-
oxin 0.25mg in healthy elderly volunteers.[5!

3. Therapeutic Trials

Several phase |l trials have been completed for

gemifloxacin, but only preliminary results are
available at present. Phase Illatrials assessing the
efficacy of gemifloxacin in acute exacerbations of
chronic bronchitis, urinary tract infections, com-
munity-acquired pneumonia and sinusitis have
been recently completed, but results have not yet
been published.
» A successful bacteriological response was ob-
served in 94.7% of patients with acute exacerba-
tionsof chronic bronchitis(n=61) treated with oral
gemifloxacin 320 mg/day. A successful clinical re-
sponse was achieved in 92.3% of patients.[52

Drugs 2000 May:; 59 (5)
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Fig. 4. Phototoxicity index (PI) of gemifloxacin, ciprofloxacin and placebo in healthy Caucasian volunteers (n = 38) in a randomised,
double-blind trial. Volunteers received oral gemifloxacin 160mg or 320mg once daily, ciprofloxacin 500mg twice daily or placebo for 7 days.

Mild phototoxicity was defined as a Pl of between 1.4 and 353

* Clinical curewasreportedin 98.7% of patientswith
uncomplicated urinary tract infections (n = 101)
treated with oral gemifloxacin 320 mg/day, and
95% of patients achieved abacteriological cure.[52

4. Tolerability

» Results from phase Il trials comparing gemi-
floxacin (n = 471) with ofloxacin (n = 206) show
that gemifloxacin is well tolerated. Common ad-
verse events with gemifloxacin included nausea
(5.3%) and abdominal pain (3.6%); corresponding
frequencies of nausea and abdominal pain after
ofloxacin were 5.3 and 3.4%, respectively. There
have been no reports of seriousadverseeventswith
gemifloxacin to date.[>2

e Multiple doses of gemifloxacin 320 mg/day
weregenerally well tolerated by healthy volunteers
with only headache being observed in 1 volun-
teer.[*Yl Involunteerstaking part in drug interaction
studies (section 2), headache, nauseaand mild rash
were reported.[47-51]

* No changes in ALT and AST levels were ob-
served after gemifloxacin 320 mg/day.[*4 At the

0 Adis International Limited. All rights reserved.

640mg dose, mild clinically asymptomatic, revers-
ible increasesin ALT and AST were seen in 3 out
of 8 volunteers.[“4l Urinecrystal formation, consid-
ered to be associated with gemifloxacin, was ob-
served in 1 volunteer with the 640 mg/day dose.[*4

» Gemifloxacin has alow potential for producing
mild phototoxicity, and is similar to ciprofloxacin
in thisrespect. In 38 healthy Caucasian volunteers,
gemifloxacin 320 mg/day or ciprofloxacin 1000
mg/day administered for 7 days were associated
with mean phototoxicity indices (Pl) of 1.00 to
2.19 and 0.97 to 2.23, respectively (mild pho-
totoxicity defined as Pl = 1.4 to 3) [fig. 4].
Gemifloxacin 160 mg/day was associated with
lower PI valuesthan the 320 mg/day dose, suggest-
ing that phototoxicity is dose-dependent. Suscep-
tibility to photosensitivity cleared 48 hours after
withdrawal of gemifloxacin.[>!

5. Gemifloxacin: Current Status

Gemifloxacin is a fluoroquinol one agent with an
enhanced affinity for topoisomerase V. Gemiflox-
acin has a broad spectrum of activity and, in par-
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ticular, excellent potency against Gram-positive
organismsincluding S. pneumoniae. Phaselll clin-
ical trials for gemifloxacin in the treatment of re-
spiratory and urinary tract infections, sinusitis and
acute exacerbations of chronic bronchitis have
been completed and the drug has been filed for ap-
proval in the USA and Canada.
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