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The present paper evaluates the clinical trial program in lower respiratory tract infections treated with a new fluoroqui 
nolone amibiolic, grepafloxacin. Unlike older quinolones, grepafloxacin has excellent activity against Gram-positive or
ganisms, which include Streptococcus pneumoniae and 'atyp ical· pathogens Legionella species. Mycoplasma 
pneumoniae and Chlamydia pneumoniae. Grepafloxacin has a long half-life of 12 to 15 h, which allows once daily dos
ing. Six studies have been conducted regarding community-acquired lower resp iratory tract infections (LRTls), four 
about community-acquired pneumonia (CAP) and two about acute bacterial exacerbations of chronic bronchitis 
(ABECB) . In these studies, grepafloxacin demonstrated clinical equivalence with standard therapies. but, in patients 
with documemed infeclions. grepafloxacin was sratistically superior to amoxycillin in both CAP and ABECB. The new 
fluoroquinolone has a good safety profile, comparable with that of ciprofloxacin. The most common adverse effects of 
grepafloxacin were nausea and a metallic taste; however, these effects resulted in only a few discontinuations of ther
apy. With the increasing prevalence of resistance in pathogens isolated from community-acquired LRTis , grepafloxacin 
offers a good alternative for monotherapy in these patients. 
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Programme d'essais cliniques sur la grepafloxacine pour les infections des voies 
respiratoires inferieures 

RESUME: Le present article evalue le programme d'essais cliniques sur les infections des voics resp iratoires infcrieures 
traitees avec un nouvel antibiotique de la famille des fluoroquinolones, la grepafloxacine. A !"inverse des quinolones 
plus anciennes. la grcpafloxacine a dcmontre une activite bactericide excellente contre les micro-organismes gram
positifs comprenam Streptococcus pneumoniae et les pathogenes « atypiques » de l'espece de Legionella. Mycoplasma 
pneumoniae ct Chlall[Ydia pneumoniae. La grepafloxacine a une longue demi-vie de 12 a 1 Sh, ce qui perm et de 1 ·adminis
trer selon une posologie uniquotidienne. Six etudes om ete menees sur les infections des voies respiratoires inferieures 
cxtra-hospita l icres (IVRI), quatre sur la pneumonie extra-hospitaliere (PEH) et deux sur les exacerbations bacteriennes 
aigucs de la bronchite chronique (EBABC). Dans ces etudes. la grepafloxacine a prouve qu'elle eta it cliniquemem equiva
lente a d'autres traitements standards. mais chez les patiems dont les infections avaiem etc documentees, la grepaflox
acine s'est reve lee statistiquement superieure a l'amoxicilline a la fo is pour la PEH et pour les EBABC. La nouvelle 
fluoroquinolone a un bon profil d'innocuite comparable a celui de la ciprofloxacine. Les effets indesirables les plus cou
rams de la grepafloxacine sont les nausecs et un goCn metallique: cependant. ces effets ont seulement entraine quelques 
abandons du traitement. Etant donne !'augmentation de la prevalence de la resistance chez les pathogenes isoles dans 
les IVRI extra -hospitalieres, la grepafloxacine constitue un bon choix de monotherapie pour ccs patients. 
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The management of community-acquired lower respiracoiy 
tract infections (LRTls) usually involves the use of em

pirical therapy. In community-acquired pneumonia (CAP), in 
up to 60% of cases, the causative organism is not known (1 ). 
Therefore, initial treatment may need to cover all the major 
pathogens , both the typical bacteria and the ·atypical' patho
gens. 

Because of the increasing resistance of pneumococci to 
penicillin and macrolides. new alternatives for the treatment 
of these infections are being evaluated. Most quinolones are 
well absorbed from the gastrointestinal tract, penetrate at high 
levels into respirato1y tissues, are rapidly bactericidal and have 
high activity against most Gram-negative organisms. However, 
until recently, quinolones have not been considered suffi
ciently active against the Streptococcus pneumoniae co be 
first-line therapy in the treatment of community-acquired 
LRTis. 

Grepafloxacin has significantly increased activity against 
Gram-positive organisms compared with that of the older qui
nolones. Its minimal inhibito,y concentration (MIC90) value 
for S pneumoniae is 0.25mg/L (2), even in highly penicillin
resistant strains (3). At a dose of 400 mg once daily, gre
pafloxacin levels in respiratory tissues exceed the MICgo of 
S pneumoniae strains within 40 mins of oral dosing (4). 

As part of the grepafloxacin clinical study program for the 
registration of this new antimicrobial agent, nearly 3000 pa
tients were entered into six phase Ill studies conducted in the 
United States, United Kingdom and Ireland. All studies were 
conducted in out-patient settings using oral medication. There 
were four studies for the treatment of CAP and two studies for 
the treatment of acute bacterial exacerbations of chronic bron
chitis (ABECB). 

GREPAFLOXACIN IN CAP 
In the United States, there are four million cases of CAP 

each year. Of these, only 600,000 are hospitalized , with the 
majority being treated in an out-patient setting. The total cost 
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of treating CAP in the United States is estimated at four billion 
US dollars per year (5). Studies conducted in the United King
dom show that the majority of this cost is due to hospitaliza
tion. 

Four phase III studies were performed of CAP treated with 
grepafloxacin 600 mg once daily. This dose of grcpafloxacin 
was chosen to provide blood levels with approximately the 
MIC90 of S pneumoniae for the entire 24 h dosing interval (6). 
Three of these studies were comparative (versus amoxycillin 
500 mg tid (7), clarithromycin 250 mg bid and cefaclor 500 mg 
tid), and one was a noncomparative, open study (8). The sllld
ies were performed between 1992 and 1993, when penicillin 
and macrolide resistance in S p11eumoniae was low (less than 
2%) at the study sites. 

Patients enrolled were all adults, with clinical signs and 
symptoms of pneumonia. The diagnosis was confirmed by a 
chest x-ray. For all patients, a pretreatment sputum culture 
was obtained, and, for patients in the open study, serology 
tests for Mycoplasma pneumo11iae and Legionella pneumo
phila were obtained. Patients received post-treatment an x-ray 
at three to five days, and clinical and microbiological response 
was assessed at 28 to 42 days post-treatment. 

As expected with an equivalence registration trial, clinical 
equivalence was demonstrated with the comparator treatment 
regimens at the end of treatment. The results are depicted in 
Figure 1 with 95% confidence intervals (Cls) for differences. 

The major pathogen isolated from patient's sputum speci
mens was S pneumoniae as anticipated. Very few of these iso
lates had reduced susceptibility to penicillin. There were 127 
patients with pneumococcal infections in the grepafloxacin 
group. Of these patients, 121 (95%) had a successful outcome. 
Microbiological success rates of grepafloxacin were equivalent 
to those of clarithromycin and cefaclor at EOT but were statis
tically superior to that of amoxycillin in eradicating Haemo
philus irifluenzae. (P=0.006). Overall, in the intent to treat 
population with proven infections (Figure 2) and in the micro
biologically evaluable population , grepafloxacin was superior 
to amoxycillin (100% versus 81%; CI 95% 6.7, 33.2). 

ln the open study, grepafloxacin was successful in the 
treatment of both M pneumoniae and L pneumophila infec
tions, with clinical success rates of 98% (58 of 59) and 93% ( 13 
of 14) respectively at EOT. 

GREPAFLOXACIN IN ABECB 
Two comparative phase Ill studies were performed with 

amoxycillin 500 mg tid (9) and ciprofloxacin 500 mg bid as 
comparators (10). In both studies, two doses ofgrepafloxacin 
were studied; 400 mg once daily and 600 mg once daily. More 
than 1200 patients were entered into the study. All patients 
were adults, had clinical signs and symptoms of ABECB, and 
had pneumonia excluded by a chest x-ray. Sputum specimens 
had less than Io epithelial cells per low powered field and less 
than 25 leukocytes per low powered field in all patients before 
enrollment. These specimens were sent for culture, and pa
tients were assessed post-treatment at three to five days and 
14 to 28 days. 

Clinical success rates were similar to those with the com-
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para tor treatment regimens, and the two doses of grepafloxa

cin were equivalent (Figure 3). 

Eradication rates achieved with grepafloxacin 400 mg and 

600 mg per day were statistically superior to amoxycillin at 

EOT. Equivalence to ciprofloxac in was also demonstrated 
(Figure 4). 

SAFETY 
For the registration program of grepafloxacin, a total of 22 

phase 11/111 studies were performed with more than 3000 pa

tients exposed to the drug. Few patients were withdrawn from 

treatment due Lo adverse effects of grepafloxacin, approxi

mately 2% with the 400 mg dose, and 4% with the 600 mg 

dose. A metallic taste and nausea were the major adverse 

events reported. The metallic taste is due to grepafloxacin se

cretion into the saliva. Most patients do not find this espe

cially unplea ant, which is confirmed by the fact that less than 

1 % withdrew from treatment because of it. The major side ef

fects are summarized in Table 1. 
Gastrointestinal adverse reaction s are a recognized side ef-
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TABLE 1 
Safety: Most common adverse effects of grepafloxacin 
(incidence of 5% or greater) ob erved in multiple dose studies 

Grepafloxacin dose 

Adverse effect 400 mg 600 mg All controls 
reported ('}/,) (n=1069) (11=1406) (n = 1579) 

NdU~(',1 11.8 I 5.4 !I.I 

Unpl0.1s,111l l,1sll' <.J.O 16.B 1.6 

Heacl.ichC' -., II. I 8.<.J 

Vaginilis 'i. l 1.4 5.4 

DiZZlll('SS 5.0 ().! 2.9 

Vomiling 2.2 7.(, l.7 

Diarrhc'a l.9 5.2 -l.-l 

Rhiniti s l. 1 5.'J 1.8 

'Inc idm< c• is llw pt'rc c•n/agt• of fema/t', in 1/Je group 1\/w <'Xfl<'rimcecl 1/w 
aclvPr,e c•venl 

feet of quinolone antibiotics. In Table 2, the adverse effects of 

grepafloxacin and ciprofloxacin are given for patients enrolled 

in the ABECB trials . 

The incidence of nausea with grepalloxacin therapy was 

similar to that of ciprofloxacin. Unpleasant taste was reported 

significantly more often with grepafloxacin, but significantly 

more headache and rhinitis were noted with ciprofloxacin. 

Photosensitivity reactions have occurred with some qui 

nolones. In the grepafloxacin trials , patients were not given 

instructions to avoid sunlight exposure and were all treated as 

out-patients. This was appropriate because a previous study 

in healthy volunteers had shown that the photosensitising ef

fect of grepafloxacin was equiva lent to that or ciprofloxacin 

( 11 ). The maximum effect seen with grepafloxacin was ery

thema. There were no second- or third-degree burns, and only 

three patients, receiving the 600 mg dose, withdrew from 

treatment due to this undesirable event. 

Prolongation of the QT interval corrected for heart rate 

(QTc) has been an increasingly recognized adverse effect asso
ciated with a number of compounds, including macrolide and 

25[ 



 Rodi off PmONAL USE O LY· DO NOY COPY 

TABLE 2 
Comparison of the most common adverse effects for 
grepafloxacin 400 mg or 600 mg with those for ciprofloxacin 
500 mg (acute bacterial exacerbations of chronic bronchitis 
studies) 

Grepafloxacin Ciprofloxacin 

Adverse effect 400 mg od 600 mg od 500 mg bid 
reported (%) (n=483) (n=471) (n=232) % 

Nausea 12.4 19.7 15.5 

Unpleasant taste 9.5* 16.3* 3.4 

Headache 11.0* 8.9* 19.4 

Dizziness 6.2 8.3 6.0 

Rhinitis 6.0 4.2* 8.2 

Abdominal pain 3.7 2.8 5.2 

Pain 3.3 3.2 5.2 

Vomiting 3.3 8.3 5.2 

Dyspepsia 3.3 5.9* 2.2 

*P<0.05 for grepaf/oxacin versus ciprofloxacin; od Once daily 

quinolone antibiotics. A recent study with erythromycin dem
onstrated a 31 ms increase in the QTc (12). In two phase I gre
pafloxacin studies, the QTc prolongation was equivalent to 
placebo arms. In a third study, involving 48 elderly subjects, a 
small average increase ( less than 2 ms) was observed. In the 
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phase Ill program, no arrhythmias were noted despite many 
patients receiving proarrhythmic drugs concomitantly. 

CONCLUSIONS 
Grepafloxacin has been extensively eva luated in com

munity-acquired LRTis. ln CAP, at a dose of 600 mg once daily, 
grepafloxacin is clinically equivalent to cefaclor and clarithro
mycin, and superior to amoxycillin therapy in patients with 
documented infections. With the increasing resistance of the 
major pathogens to the older antimicrobial agents, gre
pafloxacin seems to be of value in these infections. 

In ABECB, the two doses of grepafloxacin were clinically 
equiva lent to the comparator treatment regimens, and, in pa
tients with documented infections, grepafloxacin was supe
rior to amoxycillin. Because of the clinical equivalence of the 
two dose regimens of grepafloxacin, and the better side-effect 
profile of the lower dose, the 400 mg dose is recommended in 
ABECB . 

The safety profile has been well characterized and is com
parable with that of ciprofloxacin. Notably, the potential for 
phototoxicity is low, and the QTc prolongation is smaller than 
with some other antib iotics. 

In view of these clinical results and the increasing penicillin 
and macrolide resistance of S pneumoniae, grepafloxacin 400 
mg for ABECB and 600 mg for CAP is an appropriate antibiotic 
in the out-patient treatment of community-acquired LRTis. 
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