
WO 03/018031 PCT/IB02/03076  1 SINGLE DOSE AZITHROMYCIN This application is
a continuation-in-part of US Patent Application 60/313,867, filed  August
21, 2001, which is hereby incorporated by reference herein in its entirety.
5 Field of the Invention The present invention relates to a method of
treating respiratory infection by  administering a single dosage of
azithromycin. Background of the Invention Azithromycin is the U.S.A.N.
(generic name) for 9a-aza-9a-methyl-9-deoxo-9a- 10 homoerythromycin A, a
broad spectrum antimicrobial compound derived from erythromycin A.
Azithromycin was independently discovered by Bright, US Pat. No. 4,474,768
and Kobrehel et  al., US Pat. No. 4,517,359. These patents disclose that
azithromycin and certain derivatives  thereof possess antibacterial
properties and are accordingly useful as antibiotics.  Azithromycin may be
made, formulated and administered according to procedures described 15 in
the following US patents, which are all incorporated herein in their
entirety by reference:  US Pat. Nos. 6,268,489; 4,963,531; 5,633,006;
5,686,587; 5,605,889; 6,068,859; 4,328,334;  and 5,498,699. Azithromycin is
administered for the treatment of infections, particularly respiratory
infections, and more particularly respiratory infections of the bronchial
tract, lungs, and sinus.  20 Frequently, azithromycin is prescribed for
acute otitis media. Acute otitis media is an inflammation of the area
behind the eardrum (tympanic membrane) in the chamber called the  middle
ear. Acute otitis media is an infection that produces pus, fluid, and
inflammation within  the middle ear. Acute otitis media may be caused by a
variety of pathogens, such as M. catarrhalis,  25 S. pneumoniae, and H.
influenzae. Acute otitis media is particularly common in infants and
children. Azithromycin has been prescribed for the treatment of acute
otitis media with a 30  mg/kg body weight total treatment dose given as a
five day regimen in the US and as a three  day regimen in Europe. The
multiple dosages prescribed to completely cure the infection  have caused
compliance problems, particularly in pediatric patients. Even in the adult
30 population, compliance with multiple dosaging regimens is not complete
because of  forgetfulness and other reasons. A method of treating and
curing infection, particularly a  microbial infection such as acute otitis
media, by administering a single dose of azithromycin  would significantly
shorten courses of therapy and be of a great advantage to patient
compliance. WO 03/018031 PCT/IB02/03076  



2 A continual problem with antibiotic therapy is the emergence of resistant
microbial  strains. A method of treating microbial infections with a
reduced risk of developing treatment- resistant strains is desirable. It is
believed that a single dose azithromycin treatment provides  such as
reduced risk. The inflammatory cells provide a mode of transport of
azithromycin to 5 the infection site and provide a reservoir for
azithromycin at the infection site. As a result,  azithromycin is
characterized by high and sustained concentrations in a wide range of
tissues,  and a particularly increased concentration at sites of infection.
It is believed that a single  dose therapy with azithromycin, by providing
a higher initial concentration at the infection site,  may help prevent
less susceptible sub-populations of the pathogens initially present from 10
becoming established. Also, a single-dose regimen will result in greater
patient compliance,  which should contribute to reduced emergence of less
susceptible strains. Single dose administration of azithromycin for the
treatment of non-gonococcal  urethritis and cervicitis due to C.
trachomatis has been prescribed and is a therapy approved  by the US Food
and Drug Administration. Single dose treatment of respiratory infections in
15 humans with azithromycin has been tested. For example, Stan Block et al.
reported on single  dose azithromycin (30 mg/kg) in acute otitis media in
infants and children six months to twelve  years of age. S. Block et al.,
"Single-Dose Azithromycin (30 mg/kg) in Acute Otitis Media",  Arguedas
reported on single-dose therapy in otitis media using azithromycin in
infants and  children. Arguedas, A., "Single-dose therapy in otitis media",
Poster Presentation at 9th 20 European Congress of Clinical Microbiology
and Infectious Diseases, Berlin, Germany, March  21-24, 1999, Clin.
Microbiol. Infect. 1999:5 (Supp. 3 March):28 (Abstr). A single oral dose of
2g azithromycin was administered to healthy male subjects in tests of
gastrointestinal side  effects reported in US Pat. No. 6,068,859. Despite
these reports, there exists a need for a  method of treating respiratory
infections such as acute otitis media with a single dose of  25
azithromycin such that the infection is cured. Summary of the Invention The
present invention fulfills these needs by providing a method of treating a
30 respiratory infection in a human comprising administering to a human in
need thereof a single  dose of azithromycin wherein the dose is about
35mg/kg body weight or greater. In another  embodiment, the invention is
directed to a method of treating a respiratory infection in a  human
comprising administering to a human in need thereof a single dose of
azithromycin  wherein the dose is within the range of about 0.7 to 3.5 g. A
further embodiment is directed to 35 a method of treating a respiratory
infection caused by S. pneumoniae isolates containing a WO 03/018031
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mef A gene in a human comprising administering to a human in need thereof a
single dose of  azithromycin wherein the dose is about 35mg/kg body weight
or greater. Brief Description of the Drawings  5 Figures Ia and 1 b show
the eradication of H. influenzae in a gerbil model of middle  ear
infection. Detailed Discussion 10 The invention provides a method of
treating respiratory infections in a human in need  thereof by
administering a single dose of azithromycin. The human patient may be an
adult  sixteen years of age or older, a child under sixteen years of age,
or a young child twelve  years of age or younger. By "single dose" is meant
a dosage that is administered only once  over a 28-day period. The dosage
may be administered in a single dosage form, such as one 15 capsule or
tablet, or may be divided, e.g. constituted by more than one dosage form,
such as  by multiple capsules or tablets that are taken at or about the
same time. Any type of dosage  form may be used, such as capsule, tablet,
liquid suspension for oral administration, or liquid  for intravenous
administration. The "single dose" of the invention is formulated for
immediate release and is not 20 formulated for controlled, sustained or
delayed release. For example, an orally administered  azithromycin single
dose administered according to the present invention is preferably in a
form such that it releases azithromycin to the human gastrointestinal tract
at a rate such that  the total amount of azithromycin released therein is
more than 4 mg of azithromycin per kg of  patient weight in the first
fifteen minutes after ingestion and more preferably is more than 40 25 mg
of azithromycin per kg of weight in the first six hours after ingestion.
Azithromycin can be employed in its pharmaceutically acceptable salts and
also in  anhydrous as well as hydrated forms, such as the di- and
mono-hydrates. All such forms are  within the scope of this invention. The
azithromycin employed is preferably the dihydrate,  which is disclosed in
published European Patent Application 0 298 650 A2. 30 Under the inventive
methods, respiratory infections in humans are treated by  administering
azithromycin in a single dose of about 35mg/kg body weight or greater.
Preferably, the single dose is between about 35mg/kg and 60mg/kg body
weight, and yet  more preferably between about 40mg/kg and 50mg/kg body
weight. In other embodiments,  the single dose is between about 35mg/kg and
40mg/kg, between about 40mg/kg and 35 45mg/kg, between about 45mg/kg and
50mg/kg, or between about 50mg/kg and 60mg/kg. In  another embodiment, the
single dose of azithromycin is administered at a dose within the WO
03/018031 PCT/IB02/03076  4 



range of about 0.7 to 3.5 g, preferably a dose within the range of about
0.7 to 1.5 g or about  1.5 to 3.1g. Yet more preferably the dose is within
the range of about 1.5 to 1.9 g, and more  preferably within the range of
about 2.1 to 3.1 g. In other embodiments, the single dose is  selected from
the group consisting of 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4,
2.5, 2.6, 5 2.7, 2.8, 2.9, 3.0 and 3.1g. The methods of the invention may
be used to treat infections caused or mediated by  different pathogens.
Preferably, the pathogen is selected from S. aureaus, S. pneumoniae,  H.
influenzae, M. catarrhalis and S. pyrogenes, and more preferably is
selected from S.  pneumoniae, H. influenzae and M. catarrhalis. The
invention preferably is directed to treating 10 a respiratory infection
such as acute otitis media caused or mediated by one of these  specified
pathogens. Examples  1.0 Single Dose Azithromycin Pediatric Test A trial
was preformed using a single 30-mg/kg dose of azithromycin in the treatment
15 of otitis media in pediatric patients undergoing diagnostic
tympanocentesis. Children six  months to twelve years were enrolled. Of the
patients who had a pathogen identified at  baseline by culture, 81 % were
cured by the single dose therapy. Cure was defined by a  clinical
assessment at day 24-28 showing complete resolution of all signs and
symptoms of  acute otitis media. Cure rates were highest for M. catarrhalis
(10/10; 100%) followed by S. 20 pneumoniae (67/76; 88%) and H. influenzae
(28/44; 64%). Twelve children were found to have an infection with an
isolate of S. pneumoniae  resistant to macrolides. Five children had an
infection of an isolate that contained the erm B  gene. Only two of these
five patients were cured at day 28. Seven children had an infection  of an
isolate that contained the mef A gene. Six of these seven patients were
cured at day 25 28. The patient who failed was resolving the disease in the
ear from which the baseline  isolate was obtained but had a different S.
pneumoniae isolate recovered on day 4 from the  opposite ear. The high
efficacy in the patients whose S. pneumoniae isolate were found to  contain
the mef A gene was unexpected and surprising. 2.0 Single Dose Azithromycin
Animal Tests 30 Laboratory experiments with azithromycin suggest that it is
the total amount of drug  rather than the interval of the drug dosing
regimen that determines the concentration at the  infection site and
results in efficacy. Acute murine models challenged with S. pneumoniae, H.
influenzae, E. faecalis or S. pyrogenes showed that azithromycin was
superior in efficacy  when given as a single oral dose as determined by
PD50 measurements (see Table 1). 35 WO 03/018031 PCT/IB02/03076  



5 Table 1. The Effect of Dose Regimen on Efficacy of Azithromycin in Murine
Models. Pathogen MIC Dosing Oral PD50  (pg/ml) Regimen (mg/kg/day)  5 H.
influenzae 3 days 181.6 (180.1-183.1)  2 days 49.9 (41.5-58.5) 1 day 25.3
(14.3-36.2)  10 S. pyogenes 0.06 3 days 3.8 (3.8-3.9) 2 days 2.5 (1.8-3.3)
1 day 1.0 (0.6-1.4) E. faecalis 3 days 59.3 (27.5-91.2)  15 2 days 42.7
(42.2-43.2)  1 day 14.8 (10.2-19.5) S. pneumoniae 0.06 3 days 49.4
(28.1-70.8)  2 days 27.6 (22.8-32.4)  20 1 day 20.4 (16.4-24.3) The
improvement in the PD50 for treatment of H. influenzae was especially
noteworthy. In a gerbil model of middle ear infection, two different
strains of H. influenzae  25 54A1 100 and 54A1 218 were shown to be as
efficaciously treated with azithromycin administered as a single dose as
the same total dose given over two or three days (see Table  2). In these
experiments, colony-forming units (CFU) are assessed from the bulla wash of
five gerbils per time point. The ED50 values reflect the dose in which the
CFU recoverable  from the bulla wash is 50% of the non-treated animals. 30
Table 2. The Effect of Dose Regimen on Efficacy of Azithromycin in the
Gerbil  Middle Ear Infection Model. Pathogen MIC Dosing ED50  (Ng/ml)
Regimen (mg/kg/total)  35 H. influenzae 1 3 days 162.9 (140-185.9)  2 days
138.1 (118.7-157.6)  1 day 138.1 (118.7-157.6)  40 The in vivo kill
kinetics demonstrated that the one-day dosing therapeutic regimen  



resulted in the most rapid eradication of the pathogens (Figure 1) and, in
the case of 54A1 100, was the only dosing regimen that leads to complete
clearance. Thus, a single dose  therapy has advantages over a more
prolonged course of therapy. WO 03/018031 PCT/IB02/03076  6 CLAIMS  1. A
method of treating a respiratory infection in a human comprising
administering to a  human in need thereof a single dose of azithromycin
wherein the dose is about 5 35mg/kg body weight or greater. 2. The method
of claim 1 wherein the dose is between about 35mg/kg and 60mg/kg  body
weight. 3. The method of claim 2 wherein the dose is between about 40mg/kg
and 50mg/kg  body weight. 10 4. The method of claim 2 wherein the human is
an adult sixteen years of age or older.  5. The method of claim 2 wherein
the respiratory infection is acute otitis media. 6. A method of treating a
respiratory infection in a human comprising administering to a  human in
need thereof a single dose of azithromycin wherein the dose is within the
range of about 0.7 to 3.5 g. 15 7. The method of claim 6 wherein the
respiratory infection is acute otitis media. 8. The method of claim 6
wherein the dose is within the range of about 0.7 to 1.5 g.  9. The method
of claim 6 wherein the dose is within the range of about 1.5 to 3.1 g.  10.
The method of claim 9 wherein the dose is within the range of about 1.5 to
1.9 g.  11. The method of claim 9 wherein the dose is within the range of
about 2.1 to 3.1 g. 20 12. The method of claim 9 wherein the human is an
adult sixteen years of age or older.  13. A method of treating a
respiratory infection caused by S. pneumoniae isolates  containing a mef A
gene in a human comprising administering to a human in need  thereof a
single dose of azithromycin wherein the dose is about 35 mg/kg body  weight
or greater. 25 14. The method of claim 13 wherein the dose is between about
35mg/kg and 60mg/kg  body weight. 15. The method of claim 13 wherein the
dose is between about 40mg/kg and 50mg/kg  body weight. 


