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FDA APPROVED INDICATIONS:

ADULTS:
-~ Acute Bacterial Exacerbations of Chronic Obstructive Pulmonary (AECB) disease due to
Haemophilus influenzae, Moraxella catarrhalis, or Streptococcus pneumoniae.

-- Community-Acquired Pneumonia (CAP) due to Chlamydia pneumoniae, Haemophilus
influenzae, Mycoplasma pneumoniae, or Streptococcus pneumoniae in patients appropriate for
oral therapy.

-- Pharyngitis/tonsillitis caused by Streptococcus pyogenes as an altemative to first-line therapy in
individuals who cannot use first-line therapy.

-- Uncomplicated skin and skin structure infections (SSSI) due to Staphylococcus aureus,
Streptococcus pyogenes, or Streptococcus agalactiae.

CHILDREN (pediatric):
— Acute Otitis Media (AOM) caused by Haemophilus influenzae, Moraxella catarrhalis, or
Streptococcus pneumoniae.

-- Pharyngitis/tonsillitis caused by Streptococcus pyogenes as an alternative to first-line therapy in
individuals who cannot use first-line therapy

— Community-Acquired Pneumonia (CAP) due to Chlamydia pneumoniae, Haemophilus

influenzae, Mycoplasma pneumoniae, or Streptococcus pneumoniae in patients appropriate for
oral therapy.

REMARKS/COMMENTS:

This is a review on NDA 50-784 that contains clinical and bacteriological data in support of “Acute
Bacterial Exacerbation of Chronic Obstructive Pulmonary Disease” (ABECB) in Adults due to
Haemophilus influenzae, Moraxella catarrhalis, or Streptococcus pneumoniae. The new
accelerated azithromycin dose regimen is for 3 days dosing (500 mg/day), 1500 mg total, as an
alternative to 5 Days dosing (500 mg on day 1, followed by 250 mg on days 2-5), also 1500 mg
total. A new 500 mg azithromycin / film-coated tablet is being used.

CONCLUSIONS:

The DAIDP/HFD-520 Medical Officer concluded that the Applicant submitted “acceptable” clinical
data to support the “approval” recommendation of ZITHROMAX (azithromycin as azithromycin
dihydrate) Tablets for “Acute Bacterial Exacerbation of Chronic Obstructive Pulmonary Disease”
(ABECB) in Adults due to Haemophilus influenzae, Moraxella catarrhalis, or Streptococcus
pneumoniae.

From the Clinical Microbiology Reviewer's perspective, the bacteriological data for NDA 50-784 on

Haemophilus influenzae, Moraxella catarrhalis, and Streptococcus pneumoniae are “acceptable”
and the recommendation for NDA 50-784 is for “approval”.

Package Insert Labeling — Microbiology and REFERENCES portions only:
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The Clinical Microbiology Reviewer previously made current the Microbiology and
REFERENCES portions of the labeling for “Zithromax (azithromycin) for Oral Suspension”,
supplemental NDA 50-710/SE2-008 and /SE2-009, respectively. The “approval” date was
12/14/01. This Package Insert jabeling is being used for the labeling “template” for some of the
other azithromycin drug products. Therefore, from the microbiological perspective the labeling is
“approved” when the additional requested changes are made to the Microbiology and
REFERENCES portions of the Package Insert for NDA 50-784. The requested informational
statement addition can be found under the “Clinical Microbiologist’s Comment” on page 85.
The final recommended version of the Microbiology and REFERENCES portions of the Package
Insert can be found on pages 60 to 63 in this review.

A summary of the bacteriological eradication results in Protocol A0661013 is described as follows:

- Modified-to-Treat (MITT) Population:

The bacteriological (i.e., eradication + presumed eradication) rates for the Applicant’s targeted
microorganisms in the Modified-to-Treat (MITT) population are as follows: Haemophilus
influenzae 10/15 (66.7%), Moraxella catarrhalis 10/12 (83.3%), and Streptococcus pneumoniae
30/33 (90.9%), respectively. Although the combined Haemophilus influenzae number of isolates
{10/15) and corresponding bacteriological outcome rate (66.7%) are both low, the results are
within the expected percentage range.

-- Per Protocol (PP) Population:

The bacteriological (i.e., eradication + presumed eradication) rates for the Applicant's targeted
microorganisms in the Per Protocol (PP) population are as follows: Haemophilus influenzae 10/16
(62.5%), Moraxella catarrhalis 11/13 (84.6%), and Streptococcus pneumoniae 27/31 (81.1%),
respectively. Again, although the Haemophilus influenzae number of isolates (10/16) and
corresponding bacteriological outcome rate (62.5%) are low, the bacteriological outcome rate of
azithromycin versus Haemophilus influenzae is within the expected percentage range.

- Comparison of the Modified-to-Treat (MITT) and Per Protocol {PP) Populations:

The bacteriological eradication (i.e., eradication + presumed eradication) outcome rates for the
Applicant’s targeted microorganisms (Haemophilus influenzae, Moraxella catarrhalis, and
Streptococcus pneumoniae) for the Modified-to-Treat (MITT) and the Per Protocol (PP)
populations are very close and are “acceptable”. Although the Haemophilus influenzae number of
isolates and corresponding bacteriological eradication outcome rates for the MITT, 10/15 (66.7%),
and the PP, 10/16 (62.5%), populations are both low, the bacteriological eradication outcome
rates are within the expected percentage range.

EXECUTIVE SUMMARY
NDA 5 0-784
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introduction

The Applicant submitted NDA 50-784 which contains clinical and bacteriological data in support of
the their claim for “Acute Bacterial Exacerbation of Cjjronic Obstructive Pulmonary Disease”
(ABECB) in Adults due to Haemophilus influenzae, Moraxella catarrhalis, or Streptococcus
pneumoniae. The new accelerated azithromycin dose regimen is for 3 days dosing (500 mg/day),
1500 mg total, as an alternative to 5 Days dosing (500 mg on day 1, followed by 250 mg on days
2-5), also 1500 mg total.

The Applicant used a new film-coated blended 500 mg tablet. The tablet is a scaled-up version of
the commercial 250 mg tablet. They cross-referenced to their NDA 50-711, 250 mg/Tablet,
approved on 07/18/96. Both tablets are made from a common tablet blend, are coated with the
same coating materials, and differ only in size and weight. The applicant submitted data of
comparative dissolution studies between the 2 tablet strengths as an alternative to conducting in
vivo bioequivalence studies. Dr. Charles Bonapace, Bio-Pharm Reviewer and Dr. Andy Yu,
Chemistry Reviewer, concurred that the submitted data are “acceptable”.

Mechanism of Action

Azithromycin acts by binding reversibly to the 23S component of the 50S ribosomal subunit of
susceptible microorganisms, blocking the translocation reaction of polypeptide chain elongation,
and thereby interferes with microbial protein synthesis. Nucleic acid synthesis is not affected.

Antimicrobial Spectrum of Activity

The “Alexander Project” [1] was established in 1992 to monitor the susceptibility of the major
lower respiratory tract bacterial pathogens to a variety of antimicrobials and to identify trends on
the development of resistance over time. Results from the Alexander project, 1996-1997, showed
that 21.9% of Streptococcus pneumoniae isolates collected from community-acquired lower
respiratory tract infections in multiple countries were resistant to macrolides. In the USA, 16.9%
and 21.9% of Streptococcus pneumoniae strains were resistant to azithromycin overall in 1996
and 1997, respectively, while 56.5% of penicillin-resistant strains were azithromycin-resistant.
Results from the recent Alexander Project showed that 99.9% and 100% of the Haemophilus
influenzae and Moraxella catarrhalis isolates, respectively, were susceptible to azithromycin
throughout Europe.

The “SENTRY Antimicrobial Surveillance Program” {2] studied the in vitro activities of numerous
antimicrobials against clinical isolates of Streptococcus pneumoniae, Haemophilus influenzae and
Moraxella catarrhalis from patients with bloodstream and respiratory tract infections in the United
States (26 to 28 laboratory sites), Canada, Europe, Latin America and the Asia-Pacific region.
Surveillance studies with recent United States isolates of Haemophilus influenzae and Moraxella
catarrhalis showed virtually all the isolates (>99%) were susceptible to azithromycin [2, 3, 4].

A 1997-1998 surveillance study [5] involving 34 medical centers in the United States and a total of
1,601 Streptococcus pneumoniae strains found that 1,295/1,601 (80.9%) of isolates from patients
were susceptible to azithromycin and 299/1601 (18.7%) isolates from patients were resistant.
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Bactericidal Activity

The use of azithromycin to treat respiratory tract infections has two advantages over using cell
wall-active antibiotics that cause lysis of cells. Although azithromycin is bactericidal to many
Streptococcus pneumoniae, Moraxella catarrhalis, and Haemophilus influenzae strains [6], the
cells largely remain intact. However, the action of a B-lactam antibiotic often results in cellular
lysis, releasing pro-inflammatory components of the cell surface (like peptidoglycan or lipoteichoic
acids from Gram-positive bacteria or lipopolysaccharide from Gram-negative bacteria) that have
been shown to exacerbate the inflammatory response [7]. In addition to downstream-damaging
effects that occur as a result of the cellular debris, DNA is released. The use of a protein
synthesis inhibitor like azithromycin has a dual advantage: 1) DNA exchange (including shuffling
of resistance determinants) via transformation is not promoted and 2) the cascade of
inflammatory events triggered by cell wall components is significantly reduced because cells
remain intact. Additionally, azithromycin, by inhibiting protein synthesis even at sub-MIC
concentrations, may prevent the production of toxins or other virulence factors. The reported
intrinsic anti-inflammatory properties of azithromycin may also contribute to dampening the
destructive immune response triggered by pro-inflammatory celiular components [8, 9, 10].

Mechanisms of Resistance

There are 2 widespread mechanisms of macrolide resistance in Streptococcus pneumoniae —
erm(B) and mef(A). Erm(B) encodes a ribosomal methylase that adds 2 methyt groups to A2058
in 23S rRNA, thereby reducing the binding affinity for macrolides and two other structurally

unrelated antibiotic classes, lincosamides and streptogramin B. Mef(A) encodes an efflux pump
specific for 14- and 15-membered macrolides.

Although the majority of macrolide-resistant pneumococcal strains can be accounted for by
containing either mef{A) or erm(B), there have been recent reports of clinical isolates that have

either mutations in three of the four 23S rRNA alleles at position 2059 or a mutation in a highly
conserved region of ribosomal protein L4 [11, 12).

Efflux can be mediated by either a pump with narrow specificity (e.g., Mef(A), Msr(A)) or a pump
with broad specificity (e.g., AcrAB-TolC, MexAB-OprM, AmrAB-OprA, MtrCDE, MdfA, Cmr) {13,
14, 15]. Many of the pumps with broad specificity are intrinsic to the species. The AcrAB-TolC
pump or at least one homologue of this tripartite pump found exclusively in Gram-negative
bacteria like Escherichia coli and Haemophilus influenzae are responsible for the innate
resistance of Gram-negative species to macrolides and other hydrophobic compounds.

1YNIDI0 NO
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Summary of the Bacteriological Results

— Modified-to-Treat (MITT) Population:

The bacteriological (i.e., eradication + presumed eradication) rates for the Applicant’s targeted
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microorganisms in the Modified-to-Treat (MiTT) popuiation are as follows: Haemophiius
influenzae 10/15 (66.7%), Moraxella catarrhalis 10/12 (83.3%), and Streptococcus pneumoniae
30/33 (80.9%), respectively. Although the combined Haemophilus influenzae number of isolates
(10/15) and corresponding bacteriological outcome rate (66.7%) are both low, the results are
within the expected percentage range.

- Per Protocol (PP) Population:

The bacteriological (i.e., eradication + presumed eradication) rates for the Applicant’s targeted
microorganisms in the Per Protocol (PP) popuiation are as follows: Haemophilus influenzae 10/16
(62.5%), Moraxella catarrhalis 11/13 (84.6%). and Streptococcus pneumoniae 27/31 (81.1%),
respectively. Again, although the Haemophilus influenzae number of isolates (10/16) and
corresponding bacteriological outcome rate (62.5%) are low, the bacteriological outcome rate of
azithromycin versus Haemophilus influenzae is within the expected percentage range.

-- Comparison of the Modified-to-Treat (MITT) and Per Protocol (PP) Populations:

The bacteriological eradication (i.e., eradication + presumed eradication) outcome rates for the
Applicant’s targeted microorganisms (Haemophilus influenzae, Moraxella catarrhalis, and
Streptococcus pneumoniae) for the Modified-to-Treat (MITT) and the Per Protocol (PP)
populations are very close and are “acceptable”. Although the Haemophilus influenzae number of
isolates and corresponding bacteriological eradication outcome rates for the MITT, 10/15 (66.7%),
and the PP, 10/16 (62.5%), populations are both low, the bacteriological eradication outcome
rates are within the expected percentage range.

Conclusion

From the Clinical Microbiology Reviewer's perspective, the bacteriological data for NDA 50-784 on
Haemophilus influenzae, Moraxella catarrhalis, and Streptococcus pneumoniae are “acceptable”
and the recommendation for NDA 50-784 is for “approval”.
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l. INTRODUCTION

The Applicant submitted NDA 50-784 that contains clinical and bacteriological data in support of
their proposed indication “Acute Bacterial Exacerbation of Chronic Obstructive Puimonary
Disease” (ABECB) in Adults due to Haemophilus influenzae, Moraxella catarrhalis, or
Streptococcus pneumoniae. This is a new accelerated azithromycin dose regimen for 3 days
dosing (500 mg/day), 500 mg total, as an alternative to 5 days dosing (500 mg on day 1, followed

by 250 mg on days 2-5), also 1500 mg total. A new 500 mg azithromycin / film-coated tablet is
being used.
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The MICROBIOLOGY and REFERENCES portions of the Package Labeling for NDA 50-784
follows the previously “approved” (12/14/01) labeling for NDA 50-710. However, some additional
revisions were made.

Il. PRECLINICAL EFFICACY (IN VITRO)

Azithromycin is an approved drug. Much of the information can be found in the original

NDA 50-670, “approved” 11/01/91, subsequent “approved” RELATED DOCUMENT(s) found on
page 1 of this Review, including the recent efficacy supplement NDA 50-710/SE2-008 and
-ISE2-009, “approved” on 12/14/01.

A. Mechanism of Action

Azithromycin acts by binding reversibly to the 23S component of the 50S ribosomal subunit of
susceptible microorganisms, blocking the translocation reaction of polypeptide chain elongation,
and thereby interferes with microbial protein synthesis. Nucleic acid synthesis is not affected.

B. Antimicrobial Spectrum of Activity

Much of the information on the in vitro spectrum and potency of azithromycin is identical

to that submitted with the original submission, NDA 50-670, subsequent “approved” RELATED
DOCUMENT(s) found on page 1 and of this Review, including the recent efficacy supplement
NDA 50-710/SE2-008 and /SE2-009, “approved” on 12/14/01. Some of the most recent published
data on susceptibility and resistance to the targeted pathogens are discussed below.

The “Alexander Project” [1] was established in 1992 to monitor the susceptibility of the major
lower respiratory tract bacterial pathogens to a variety of antimicrobials and to identify trends on
the development of resistance over time. Results from the Alexander project], 1996-1997, showed
that 21.9% of Streptococcus pneumoniae isolates collected from community-acquired lower
respiratory tract infections in multiple countries were resistant to macrolides. in the USA, 16.9%
and 21.9% of Streptococcus pneumoniaée strains were resistant to azithromycin overall in 1996
and 1997, respectively, while 56.5% of penicillin-resistant strains were azithromycin-resistant.
Results from the recent Alexander Project also showed that 99.9% and 100% of the Haemophilus
influenzae and Moraxella catarrhalis isolates, respectively, were susceptible to azithromycin
throughout Europe.

The “SENTRY Antimicrobial Surveillance Program” [2] studied the in vitro activities of numerous
antimicrobials against clinical isolates of Streptococcus pneumoniae, Haemophilus influenzae and
Moraxella catarrhalis from patients with bloodstream and respiratory tract infections in the United
States (26 to 28 laboratory sites), Canada, Europe, Latin America and the Asia-Pacific region.
This study of respiratory tract and blood stream isolates collected in 1997-1999 from countries in
the Westemn Hemisphere, Europe, and Asia-Pacific, azithromycin resistance ranged from 8.1% in
Canada to 36.7% in Asia-Pacific. Resistance to azithromycin in the United States in this study was
13.6%. The SENTRY report of respiratory isolates from 1997-1999 lists azithromycin resistance at
8.1% worldwide. It appeared that the majority of macrolide-resistant pneumococci in the United
States harbor mef(A), a gene that encodes an efflux pump for 14- and 15-membered macrolides.
In the Atlanta metropolitan area, the incidence of mef(A)-mediated macrolide resistance in
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invasive pneumococci changed significantly over the six years of study (1994-1999). The
SENTRY Antimicrobial Surveillance Program found the rate of resistance to another macrolide,
clindamycin, largely unchanged during 1997-1999, commensurate with an increase in resistance
due to isolates harboring the efflux gene. Surveillance studies with recent United States isolates of
Haemophilus influenzae and Moraxella catarrhalis showed virtually all the isolates (>99%) were
susceptible to azithromycin [2,3,4]. In one of the studies the in vitro activity of 24 antimicrobial
agents against 6,242 respiratory tract isolates of Haemophilus influenzae collected in the

SENTRY program (1997-1899) in the Western Hemisphere, Europe, and the Asia-Pacific region
demonstrated that the azithromycin MICy, for H. influenzae is generally 2 ug/mi as compared with
16 pg/mil for clarithromycin.

Investigators [5] analyzed 4,489 pneumococci isolated from 92 centers in the USA between June
1996-April 1997. The investigators found 12-16.4% macrolide resistance.

A 1997-1998 surveillance study [6] involving 34 medical centers in the United States and a total of
1,601 Streptococcus pneumoniae strains found that 1,295/1,601 (80.9%) of isolates from patients
were susceptible to azithromycin and 299/1601 (18.7%) isolates from patients were resistant.

Another large USA study [7] involving 51 medical centers and 2,752 isolates from outpatient
clinics during 1996-97, report 22.8% and 22.7 % of S. pneumoniae resistant to azithromycin and
clarithromycin, respectively. An associated US study, “Survey of Susceptibilities of Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis 1solates to 23 Antimicrobial
Agents: a Prospective U.S. Study”, reports 89.7% of 1,032 H. influenzae strains susceptible to
azithromycin (MICgy = 2 pug/mi).

A recent publication [8] of US isolates documented increasing resistance to macrolides, 11% to
15% from 1995 to 1998, respectively, for invasive pneumococcal isolates.

Macrolide resistance in Canada is approximately half (9.3%) of what is seen in the US,
according to a recent surveillance report [9] of 1,180 respiratory isolates of S. pneumoniae
(1997-1998).

Another recent surveillance study [10] of 1,631 isolates of pneumococci from 33 medical centers
in the US revealed an azithromycin MICq of 16 pg/mi, confirming that the major mechanism of
resistance is an efflux pump encoded by mef(A).

A 1999 study [11, 12] analyzed the prevalence of penicillin resistance among 698 Streptococcus
pneumoniae isolates from 20 European University Hospitals participating in the “European
SENTRY Antimicrobial Surveillance Programme”. Antimicrobial susceptibility testing of isolates
was performed using reference broth microdilution methods according to the National Committee
for Clinical Laboratory Standards (NCCLS) recommended guidelines. Quality control was
performed using Streptococcus pneumoniae ATCC 49619. NCCLS defined breakpoints were
used to interpret MIC data. This surveillance study demonstrated levels of resistance to
azithromycin ranged from (33/507) 6.6% for penicillin-susceptible strains to 22/43 (51.2%) for
penicillin-resistant strains. Aithough no genotyping was done to confirm that macrolide-resistant,
clindamycin-susceptible isolates contained mef(A), the latter appeared to constitute 2.3%, 4.1%,
and 6.2% of the penicillin-susceptible (PenS), intermediately penicillin-resistant (Penl), and high-
level penicillin-resistant (PenR) strains, respectively. The majority of macrolide-resistant isolates
appeared to harbor resistance mediated by erm, a 23S rRNA methyltransferase.
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Some other studies [4, 13, 14] demonstrated that pneumococci from the United States appeared
to harbor mef{A) more often than erm genes, isolates from countries like France, Italy, Austria,
Spain, Greece, and Belgium are 2-3 times more likely to carry erm(B) [15].

APPEARS THIS wa
ON ORIGINAL '

TABLE 1" lists the surveillance figures for penicillin and macrolide resistance in Streptococcus
pneumoniae isolates from different parts of Europe and the United States.

JABLE 1"
Country Year Total No. % Penl % PenR % MacR Reference
Isolates
Austria 1996 217 0.9 ?)
6.5 4.6

Belgium 1996 287 35 10.1 22 2)

1997 264 4.5 5.7 31.1 )

1997-1998 38 18 0 15.8 a4

1998 1205 11.2 3.0 310 (23)
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Canada 1997 54 22.2 11.1 5.6 29
1997-1999 887 6.8 8.1 @
Czech Republic 1996 78 0 0 0 )
1997 93 2.2 3.2 2.2 ?)
Europe 1997-1999 1478 104 17.8 «)
France 1996 165 10.3 321 40.6 )
1997 181 204 29.3 45.9 2)
1997 2837 19 25 53.1 25)
1997-1998 221 66.5 58.4 3
1997-1998 145 324 11.7 331 14)
Germany 1996 75 4 0 27 )
1997 62 145 0 6.5 (93}
1997-1998 283 7.8 9.9 3)
1997-1998 122 18.0 1.6 10.7 14)
Hungary 1996 127 24.4 11.8 13.4 2)
Ireland 1997 87 10.3 13.8 13.8 2)
Italy 1996 237 4.2 4.9 24.1 2)
1997 191 4.2 3.1 29.8 @)
1998 900 12.7" 31.7 (26)
1999 913 10.2* 25.5 (26)
1997-1998 370 16.8* 24.3 (&)}
1997-1998 32 25 0 31.2 (14)
Latin America 1997-1999 948 1.7 8.6 @
Mexico 1996 51 314 15.7 314 )
1997 63 12.7 36.5 15.9 )
Netherlands 1996 65 15 31 1.5 )
North America 1997-1998 1665 15 12.2 36* 2D
Poland 1997-1998 60 26 4 11.6 (14)
Portugal 1999 312 13.5 11.2 13.8 28)
Spain 1996 136 184 22.8 19.1 )
1997 175 16.6 34.8 32.6 93]
1990-1999 2661 45.7 12.7 34.2 29
1997-1998 125§ 33.6 8.0 104 (14)
1997-1998 320 65.6" 37.8 3
TABLE 1~ (con't
Country Year Total No. % Penl % PenR % MacR Reference
Isolates
Switzerland 1996 94 7.4 3.2 6.4 )
1997 158 5.7 44 15.8 Q)
1997-1998 72 11 1 14.6 14)
Turkey 1994 70 30 17 10 30)
1996-1999 750 29 3 8 @3n
UK 1996 88 45 4.5 13.6 )
1997 111 6.3 63 7.2 )
1997-1998 343 10.8* 8.7 Q)

B L
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USA 1996 79 12.7 16.4 13.9 ()]
1996-1997 4489 23.6 129 12.7 )
1997 159 34.6 15 5.7+ 24)
1997 124 15.3 18.6 16.9 2)
1998 195 23.2* 11.6 32)
1998 Not given 25.0* 15.0 (8)
1998 4013 25° 15* (8)
1997-1998 1665 15.0 12.2 16.9 (27)
1997-1998 1601 17.4 12.1 18.7 (6)
1997-1999 4193 14.0" 13.6 (4)
1999-2000 1531 12,7 215 26.2 (10)

~ Adopted from NDA 50-784, Dated 07/27/01, Vol. 23, "Antimicrobial Spectrum of Activity”, pages 6 & 7.

Susceptibility categories are those defined by NCCLS:
Penl = intermediate resistance to penicillin;
PenR = high-leve! penicillin resistance;
MacR = macrolide resistance as represented by azithromycin unless indicated with (*)
where * = erythromycin; and
= penicillin resistance was reported as a combination of intermediate and high-level penicillin
resistance.

Note: The REFERENCES listed in the aforementioned table can be found in NDA 50-784,
Dated 07/27/01, Vol. 23, pages 53 to 66.

Clinical Microbiologist's Comments:

As seen, in TABLE 1, in most of the European and other non-US countries, penicillin-resistant
Streptococcus pneumoniae (PRSP) and macrolide-resistant Streptococcus pneumoniae
(MacRSP) have also increased in the United States over the years.

C. Bactericidal Activity

The use of azithromycin to treat respiratory tract infections may have two advantages over using
cell wall-active antibiotics that cause lysis of cells. Although azithromycin is bactericidal to many
Streptococcus pneumoniae, Moraxella catarrhalis, and Haemophilus influenzae strains [16}, the
cells largely remain intact. However, the action of a -lactam antibiotic often results in cefiular
lysis, releasing pro-inflammatory components of the cell surface (like peptidoglycan or lipoteichoic
acids from Gram-positive bacteria or lipopolysaccharide from Gram-negative bacteria) that have
been shown to exacerbate the inflammatory response [17]. In addition to downstream-damaging
effects that occur as a result of the cellular debris, DNA is released. The use of a protein
synthesis inhibitor like azithromycin has a dual advantage: 1) DNA exchange (including shuffling
of resistance determinants) via transformation is not promoted and 2) the cascade of
inflammatory events triggered by cell wall components is significantly reduced because cells
remain intact. Additionally, azithromycin, by inhibiting protein synthesis even at sub-MIC
concentrations, may prevent the production of toxins or other virulence factors. The reported
intrinsic anti-inflammatory properties of azithromycin may also contribute to dampening the
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destructive immune response triggered by pro-inflammatory cellular components {18, 19, 20].

D. MISCELLANEOUS STUDIES

pH

The original submission on oral azithromycin, NDA 50-670, contained experimental data
demonstrating how the in vitro potency of macrolides and especially azithromycin is affected by
the pH of the growth media. Recent studies have extended and confirmed previous results
showing that incubation of microtiter or agar plates in a CO, environment iowers the pH of the
growth medium and results in overestimation of resistance in streptococci and Haemophilus [21,
22]. This is true when the E-test procedure is used as incubation in CO, [22, 23]. Currently, the
E-test is not acceptable for testing of macrolides under NCCLS guidelines [24]. Another study has
documented the increased potency of azithromycin against a broad spectrum of anaerobic
species when the pH of the medium is controlled [25].

E. Post-Antibiotic and Post-Antibiotic Sub-MIC Effects
1. Postantibiotic Effect (PAE):

Reports of PAEs of between 2.2 and 4.7 h have been observed for Streptococcus pneumoniae
[26, 27} and Haemophilus influenzae [26, 27, 28,]. A very long post-antibiotic sub-MIC effect
(SME) (14.4 h) of azithromycin has been noted for H. influenzae at 0.3X MIC [27]. A recent paper
reported a PAE of >12 h for a penicillin-resistant isolate of S. pneumoniae and a mean PAEof 2 h
for Moraxella catarrhalis strains {29]. The PAE of 5X the MIC of azithromycin against 20
pneumococci ranged from 1 to 6h [30]. In the latter study, the PAE of the sub-MIC concentrations
of 0.125, 0.25, and 0.5 times the MIC ranged from 1 to 8, 1 to 8, and 1 to 6 h, respectively. In vivo
azithromycin PAEs of 11 h for S. pneumoniae have been reported using the neutropenic mouse
thigh model [26]. A significant decrease in the virulence of post-antibiotic-phase pneumococci was
measurable by increases in LDs, values (31). The SME of azithromycin at 0.1X, 0.2X, or 0.3X the
MIC for S. pneumoniae was 1.7, 6.2, or 12.0 h, respectively. The in vivo postantibiotic effects
seen with azithromycin are partly a function of its long half-life and account for significant
suppression of growth for extended periods even at sub-MIC concentrations [26, 31].

2. Post-Antibiotic Sub-MIC:

In vitro laboratory experiments do not suggest that resistance emerges rapidly to azithromycin,
even when the organisms are grown in the presence of sub-MIC concentrations of azithromycin
[15, 32-37]. However, resistant Streptococcus pneumoniae strains have been shown to emerge
after long-term passage (generally between 25-50 passages) in sub-inhibitory concentrations of
macrolides [15, 32-37]. In studies where resistance development was monitored for five
susceptible pneumococcal strains, more passages with azithromycin (average number = 28
subcultures) versus clarithromycin (15 subcultures) or erythromycin (23 subcultures) were
required to see mutations [37]. The resistance that develops in S. pneumoniae strains after
passage results from a mutation in 23S rRNA, specifically in nucleotides 2057-2059 or 2611 in
domain V, or as a consequence of mutations in ribosomal proteins L4 or L22 [32-34, 36].

F. Mechanisms of Resistance Studies

There are 2 widespread mechanisms [NDA 50-710/SE2-008 and -/SE2-009, approved 12/14/02]
of macrolide resistance in Streptococcus pneumoniae — erm(B) and mef(A). Erm(B) encodes a



NDA 50-784 PAGE 15 of 69
PFIZER INC.

ZITHROMAX?® (azithromycin) 500 mg Film-Coated Tablet

ribosomal methylase that adds 2 methyl groups to A2058 in 238 rRNA, thereby reducing the
binding affinity for macrolides and two other structurally unrelated antibiotic classes, lincosamides

and streptogramin B. Mef(A) encodes an efflux pump specific for 14- and 15-membered
macrolides.

Although the majority of macrolide-resistant pneumococcal strains can be accounted for by
containing either mef{A) or erm(B), there have been recent reports of clinical isolates that have

either mutations in three of the four 23S rRNA alleles at position 2058 or a mutation in a highly
conserved region of ribosomal protein L4 [15, 38].

Efflux can be mediated by either a pump with narrow specificity (e.g., Mef(A), Msr(A)) or a pump
with broad specificity (e.g., AcrAB-TolC, MexAB-OprM, AmrAB-OprA, MtrCDE, MdfA, Cmr) [39,
40, 41]. Many of the pumps with broad specificity are intrinsic to the species. The AcrAB-TolC
pump or at least one homologue of this tripartite pump found exclusively in Gram-negative
bacteria like Escherichia coli and Haemophilus influenzae are responsible for the innate
resistance of Gram-negative species to macrolides and other hydrophobic compounds.

There are only three isolates (all from the United States) known with the A2059G mutations as the
sole resistance mechanism. Only one strain with a mutation in ribosomal protein L4 has been
described in North America (a Canadian isolate) [38]; the remainder of strains with L4 mutations
originate from Eastern European countries, where in one study they accounted for >20% of
resistant strains [15]. A second type of erm gene, erm(A) (subclass erm(TR) has also been
described in clinical isolates of S. pneumoniae in Greece and Spain [42-43).

TUNIDIEO NO
JUR SHL Sav3ddY

Ill. PRECLINICAL EFFICACY (IN VIVO)

Pharmacokinetics and Pharmacodynamics

Using the Streptococcus pneumoniae neutropenic mouse thigh model, it has been found that
efficacy for azithromycin correlated best with the ratio of the area under the serum concentration
versus time curve (AUC) over the microorganism’'s MIC (24 h AUC/MIC ratio) [26, 44]. in contrast,

efficacy with erythromycin and clarithromycin correlates best with the time that serum levels
exceed the MIC.

1. Animal Model Studies

The original powder for oral suspension, NDA 5§0-670, described several acute, closed-space,
localized and intracellular infection model studies in which good efficacy for azithromycin as
compared to other commercial antibiotics was demonstrated. For the localized and intraceliular
infections, this efficacy correlated with the sustained high tissue levels of azithromycin.

A hypothesis to explain the transfer of azithromycin from tissue cells to non-intracellular
pathogens growing in contact with the tissue cells has been proposed [45).
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Recently, the results from a mouse model demonstrated azithromycin administered as a
single dose significantly increased survival versus a pneumococcatl challenge compared

with alil the other dose regimens {46}. These data suggest that the high initial concentrations of
azithromycin favor a good outcome.

2. Human Studies:

-
The Applicant’s Study #066-087 was a comparative, two-way cross-over design protocol in 12
healthy adult subjects designed to measure concentrations of azithromycin in serum and
leukocytes following a 3-day azithromycin regimen (500 mg/day for 3 days) and a 5-day
azithromycin regimen (500 mg on day 1 and 250 mg on days 2-5). Mean serum concentrations of
azithromycin for both regimens were similar on day 1, but greater on days 2 and 3 of the 3-day
regimen than on days 2 and 3 of the 5-day regimen. The mean values of AUCO-¥ obtained from
the modeled data were 15.2 mgxhr/ml following the 3-day regimen and 14.5 mgxhr/ml following
the 5-day regimen. The ratio of AUCO-¥ (3-day)/AUCO-¥ (5-day) was 105% with 90% confidence
limits (CL) of 93% and 120% (p=0.49). The mean value of T1/2 was 68.6 hr following the 3-day
regimen and 66.0 hr. following the 5-day regimen.

White blood cell pharmacokinetics were also examined with final measurements made at 288
hours after the first dose. The comparable AUCO-¥ values of the serum concentration-time curves
and comparable AUCO0-288 values of the MNL and PMNL concentration-time curves demonstrate
that comparable azithromycin exposure is achieved when the same fotal dose, 1.5 gm of
azithromycin, is administered using either the 3-day or 5-day dosing regimens.

After oral dosing of azithromycin, serum concentrations do not appear sufficient to account for the
good efficacy observed. As described in the original application and supplemental

NDA 50-720/SE2-008 and /SE2-009, efficacy appears to be related to the sustained high levels of
azithromycin in tissues and white blood cells. The delivery and maintenance of high
concentrations of azithromycin at the site of infection have been shown to be mediated by the
phagocyte delivery mechanism [46-54]. In the case of a bacteremic Strepfococcus pneumoniae
infection, the high tissue levels as well as macrophage-mediated delivery of azithromycin at the
site of infection, would eliminate the focus of the infection in the lung, thereby preventing further
spread of S. pneumoniae into the circulation [45]. Any remaining S. pneumoniae circulating in the
bloodstream would be filtered and killed in the spleen or by white blood cells or other tissues with
high concentrations of azithromycin.

Azithromycin, given as a single 500 mg dose to patients undergoing fibreoptic bronchoscopy,
concentrated highly in alveolar macrophages (23 mg/ml), bronchial mucosa (3.89 mg/mi),
epithelial lining fluid (2.18 mg/ml), and sputum (1.56 mg/ml), with maximum concentrations
occurring 48 hours after dosing [55]). In another study a single oral dose of 500 mg azithromycin
was given to patients 24, 72, 96, or 120 hours prior to elective pulmonary surgery [56]. Although
the plasma levels were barely detectable 24 hours post-dose, high and sustained drug levels were
found in lung tissue. Azithromycin levels were 3.10 mg/g (SD t 2.17), 2.55 mg/g (SD ¢ 1.36), 3.94
mg/g (SD % 2.40), and 3.13 mg/g (SD # 0.50) in lung tissue at 24, 72, 96, and 120 hours post-
dosing. These studies are consistent with the notion that a short-course of azithromycin therapy
could be efficacious to treat susceptible respiratory pathogens since the MICq, values for S.
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis are < 0.5 pg/ml, 1-2 pg/mi, and
< 0.5 ug/ml, respectively. Published clinical studies [57-60] have confirmed that a shorter course
of azithromycin therapy is as efficacious as longer, multipie daily dose treatments with other oral
antimicrobial agents.
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Several studies have assessed the azithromycin concentrations in lung tissues and pulmonary
macrophages. After a single 500 mg oral dose was administered to 22 adult subjects undergoing
bronchoscopy, azithromycin concentrations were measured at various intrapulmonary sites. Mean
peak alveolar macrophage (AM) concentrations were six-fold greater than bronchial mucosal
concentrations. Bronchial mucosal concentrations were significantly greater than epithelial lining
fluid (ELF) concentrations; and these, in turn, were greater than sputum concentrations. The
mean serum concentration was low [55]. This was further confirmed comparing the steady state
concentrations of clarithromycin and azithromycin in plasma, ELF, and AM obtained by
bronchoscopy from 40 healthy nonsmoking adult volunteers [61].

IV. BIOEQUIVALENCE

The Applicant used a new film-coated blended 500 mg tablet. The tablet is a scaled-up version of
the commercial 250 mg tablet. They cross-referenced to their NDA 50-711, 250 mg/Tablet,
approved 07/18/96.

Both tablets are made from a common tablet blend, are coated with the same coating materials,
and differ only in size and weight. "

The Applicant submitted data of comparative dissolution studies between the 2 tablet strengths as
an alternative to conducting in vivo bioequivalence studies.

This Clinical Microbiology Reviewer spoke to Dr. Charles Bonapace, Bio-Pharm Reviewer.

Dr. Bonapace mentioned that he and Dr. Andy Yu, Chemistry Reviewer, concurred that the
submitted results were "acceptable”.

V. CLINICAL EFFICACY (CLINICAL MICROBIOLOGY)

A. Clinical Laboratory Susceptibility Test Methods
Susceptibility Breakpoints:

Susceptibility tests were carried out, according to NCCLS susceptibility procedures, for all
baseline respiratory pathogens isolated from sputum culture, with respect to azithromycin (and
clarithromycin). NCCLS interpretative criteria were used for both MICs and zone size
interpretation.

TABLE 2" shows the Applicant's MIC (ug/mL) and zone diameter (mm) susceptibility breakpoints

used for the azithromycin studies.

Susceptible Intermediate Resistant
Zone Zone Zone

Pathogen Mic? Diameter® MIC? Diameter® MIC? Diameter®
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Streptococcus spp. <0.5 218 1 14-17 22 <13

including Streptococcus

pneumoniae

Haemophilus <4 12 - ¢ ¢ ¢
influenzae

Moraxella <2 218 4 14-17 >8 <13
Catarrhalis

" Adopted from NDA 50-784, Vol. 23, on Page 22.

a. MIC (WmL); > Zone diameter (mm); © Current absence of data on resistant strains precludes defining any
resistant categories other than “susceptible” for azithromycin.

Clinical Microbiology Comment:

The Applicant should have actually referred to the FDA “approved” susceptibility breakpoints for
both MICs and zone size interpretation for azithromycin (clarithromycin). Sometimes, the FDA and
NCCLS susceptibility breakpoints may differ. However, in this case, both the FDA and NCCLS

microbial susceptibility breakpoints, as well as the microbial Quality Control (QC) ranges are the
same.

B. Quality Control (QC)

For the Clinical Protocol AD661013, QC strains Haemophilus influenzae ATCC 49247 and
Streptococcus pneumnoniae ATCC 49619 were used in the quality control testing for both disk

diffusion as well as the Microdilution Broth Method (MIC) tests. QC testing was performed with
each batch of susceptibility tests.

The Quality Control tests were performed in accordance to:

1. NCCLS guideline M2-A7 and interpretation was made according to Table 3A,
"Acceptable zone diameter Quality Control limits for Fastidious Organisms"; and

2. NCCLS guideline M7-A5, and interpretation was made according to Table 3A,

"Acceptable Quality Control Limits of Minimal Inhibitory Concentrations (MICs) for
Fastidious Organisms”.

For all susceptibility data reported by the central laboratory, results of QC strain testing fell within
NCCLS-specified limits.

Pathogen ldentification:

The central laboratory also conducted susceptibility testing on all respiratory pathogens using
azithromycin and clarithromycin. Isolation of a baseline pathogen susceptible to azithromycin or

TYNIDIE0 NO
AVM SiHL S¥VIddY
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clarithromycin was not required to continue in the study.

Susceptibility testing was performed only for isolates confirmed by the central laboratory to
Haemophilus influenzae, Moraxella catarrhalis, Streptococcus pneumoniae, or Haemophilus
parainfluenzae.

Freshly expectorated sputum samples were examined macroscopically and microscopically to
determine suitability for culture. Adequate specimens were submitted for culture with Gram
stains to an approved local laboratory. The Gram stains and any culture isolates from the local
laboratories were sent to the central laboratory, o—

- to verify adequacy of Gram stain and to confirm the identification of the bacteria.

Spirometry equipment . —— was supplied, and individual
pulmonary function tests were analyzed by a centrai laboratory | =

— ~ The urinary antigen test kits (NOW® Streptococcus pneumoniae
urinary antigen test) were supplied by Binax, Inc., Portland, ME, and U.S.

Urine Antigen:

A correlation of Streptococcus pneumoniae urine antigen with sputum culture results was
performed in order to assess the utility of this test for predicting clinical disease due to
Streptococcus pneumoniae.

Later, the Applicant stated that the correlation of Streptococcus pneumoniae with clinical
outcomes was not done due to the infrequency of a positive and lack of correlation with sputum
culture results.

C. Clinical Trials
1. Protocol Study A0661013:
General Information:

Pfizer Central Research contracted principal investigators fo conduct the study under its
direction and in accordance with the protocol A0661013.

Globally, 76 sites (44 U.S.; 6 each for Canada, Argentina, Brazil, and India; 4 Chile; 3
South Africa; 1 Costa Rica) were filed to the IND and received study drug

An outside organization, —
— was contracted to monitor U.S. sites. Intemational sites were monitored by staff
employed by Pfizer's International Clinical Research Group (ICRG).

The final analysis of efficacy and safety data was performed by the Applicant, and the study
report was prepared by the Applicant.

All double blind clinical supplies used in this trial were provided by the Applicant. For the
U.S., Canada and Costa Rica, supplies were packaged and shipped directly from Groton to
the sites. Supplies for other countries were shipped from Groton to a local Pfizer depot for
further distribution to sites.

Study Design and Plan
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Purpose of the Study:

For the indication “Acute Bacterial Exacerbation of Chronic Obstructive Pulmonary Disease
(ABECB) in Adults”, the applicant proposed 3 days azithromycin dosing (500 mg/day), 1500 mg
total, as an alternative to 5 Days dosing (500 mg on day 1, followed by 250 mg on days 2-5), also
1500 mg total

The Applicant used a new 500 mg azithromycin film-coated tablet.

Study Dates: November 30, 1999 ~ September 16, 2000
Study Objectives:

The primary objective of this study was to test the hypothesis that azithromycin administered once
daily as an oral dose of 500 mg/day for 3 days has an efficacy equivalent to that of clarithromycin
administered 500 mg orally twice a day for 10 days for the treatment of acute bacterial
exacerbation of chronic bronchitis (ABECB) in non-hospitalized adult subjects.

A secondary objective was to compare the safety and toleration of the regimens.

Evaluation Groups:

Randomized:
Azithromycin: 201
Clarithromycin: 206
Age / Gender: Subjects of either gender between the ages of 35 and 75 years.

Dosing / Duration:

Subjects were assigned to receive either oral azithromycin 500 mg/day as a single daily dose for 3
days or oral clarithromycin 1000 mg/day divided as 500 mg morning and evening for 10 days.

Dosage Form: Azithromycin 500 mg tablet, lot N9063-G1; Azithromycin placebo,
lot ED-O-074-297; and
Clarithromycin 500 mg tablet, lot ED-O-372-899; and Clarithromycin placebo, lot
ED-O-376-899.

Study Population:

Some Clinical / Bacterioloqgic Inclusion Criteria:

- Patient had a medical history of chronic bronchitis, as defined by the presence of a persistent
cough with sputum production on most days of the month during three consecutive
months for > 2 successive years.

- A clinical diagnosis of an acute bacterial exacerbation of chronic bronchitis. This
diagnosis was based upon the presence of:

- Increased sputum production compared to pre-exacerbation status
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- The presence of purulent sputum defined as >25 white blood cells (WBC) per
field and <10 squamous epithelial cells at 100x magnification (low power, 10x
objective) microscopic examination

- Sputum Gram stain indicative of a bacterial pathogen

- A chest x-ray within 48 hours prior to first visit that excluded the diagnosis of
pneumonia.

Some Clinical / Microbiology Exclusion Criteria:

- Known or suspected hypersensitivity or intolerance to azithromycin, clarithromycin,
erythromycin, or other macrolides.

- Treatment with any systemic antibacterial within the previous 7 days.

Efficacy Assessments:

Clinical:

- Visit 1: Baseline

- Visit 2: End-of-Therapy ( EOT), Day 10-12; and

- Visit 3: Test-of-Cure (TOC), Day 21-24, “Primary Endpoint”
Bacteriologic:

- Visit 1 Baseline:

Freshly expectorated sputum samples were examined macroscopically for consistency and
color and microscopically to determine suitability for culture. Specimens were considered
to be suitable if > 25 WBC and < 10 squamous cells were present per low power (100x)
field of Gram stained specimen. Adequate specimens were submitted for culture with
Gram stains to an approved local laboratory. The Gram stains and any culture isolates
from the local laboratories were sent to the central laboratory to verify adequacy of Gram
stain and to confirm the identification of the bacteria. The central laboratory also conducted
susceptibility testing for azithromycin and clarithromycin on all respiratory pathogens. When
available, results from the central laboratory were used for all reporting.

Biood cultures were obtained on febrile subjects at the discretion of the investigator. These
cultures were for the clinical management of the subject and were not in lieu of sputum
samples.

Serum was obtained and stored at the central laboratory for possible serological testing for
Mycoplasma pneumoniae, Legionella spp. and Chlamydia pneumoniae. Urine specimens
were obtained for the Binax NOW® Streptococcus pneumoniae antigen test which was
performed at the study site.

- Visit 2: End-of-Therapy ( EOT), Day 10-12 and Visit 3: Test-of-Cure (TOC), Day 21-24, “Primary
Endpoint™

Sputum was obtained again on Visit 2 and Visit 3 and was examined microscopically for
adequacy as was done at Visit 1. The Gram stained slides as well as culture isolates from
the local laboratory were sent to the central laboratory for confirmation and susceptibility
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testing. The absence of an adequate sputum specimen and the reason were documented.
If a follow-up visit was required after Visit 3, sputum was obtained and processed as in Visit 2
and visit 3.

Serum was obtained at Visit 3 and stored at the central laboratory for possible serological
testing for Mycoplasma pneumoniae, Legionella spp. and Chlamydia pneumoniae.

Efficacy Analysis:: -

Analyses were done on 2-populations:

(1) Primary Efficacy: a modified intent-to-treat (MITT) group which included subjects who had
taken at least one dose of study medication, had a confirmed diagnosis of acute bacterial
exacerbation of chronic bronchitis and had a baseline purulent sputum, i.e., WBC > 25; and

(2) Secondary Efficacy: a per-protocol (PP) evaluable subgroup which included MITT subjects
that had received 80-120% of protoco! specified doses of active therapy and had visits in the
appropriate time windows. Both the clinical MITT and clinical PP evaluable subgroups had
bacteriological subsets that had positive baseline sputum cultures for Haemophilus
influenzae, or Moraxella catarrhalis, Streptococcus pneumoniae or Haemophilus
parainfluenzae.

Clinical Qutcome: At TOC the Applicant’s clinical outcomes were cure and failure.

Bacteriological Qutcome:

Bacteriological outcome was assessed on a by-subject basis as well as on a by-pathogen
basis. Bacteriological outcome refers to the by-subject basis, and pathogen outcome refers
to the by-pathogen basis.

For identification of the respiratory pathogens Haemophilus influenzae, Moraxella catarrhalis,
Streptococcus pneumoniae, and Haemophilus parainfluenzae, both the central and local
laboratory results were used.

A purulent sputum culture was defined as providing a Gram stain with > 25 WBCs per LPF (low
power field).

The By-Subject Bacteriological Qutcomes were:

- Eradication:
No trace of any respiratory pathogen in purulent sputum culture and Applicant
clinical outcome was not failure (unless the sputum cuiture demonstrated eradication on
the same day as Applicant clinical outcome failure in which case it was classified as
eradication).

- Presumed Eradication:
No sputum culture due to the subject not being able to expectorate
or a nonpurulent sputum culture and Applicant clinical outcome was cure or
improvement.

- Persistence:
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A baseline respiratory pathogen still present in sputum culture

- Presumed Persistence:
Applicant clinical outcome was failure (unless a sputum culture demonstrated
eradication on the same day as Applicant clinical outcome failure in which case it was
classified as eradication).

- Superinfection:
Baseline respiratory pathogens gone but another respiratory pathogen present in
sputum culture.

- Not Available (NA):
No sputum culture (including “not done” or missing for other reasons except for not
being able to expectorate) and clinical outcome was not failure

- If a by-subject bacteriological outcome was both persistence and superinfection, the
persistence outcome was used.

The pathogen outcomes were the same as the by-subject with the exceptions:
-  Superinfection was not possible.

- The sputum cuiture results in the above definitions applied only to the pathogen of interest.
Pathogen outcome was summarized separately for each baseline respiratory pathogen.

The sample size in the by-subject analysis was the number of bacteriologically evaluabie
subjects. The sample size in the by-pathogen analysis was larger than the number of
bacteriologically evaluable subjects as some subjects had multiple pathogens.

The by-subject bacteriological outcome was summarized separately for each baseline
respiratory pathogen and each geographical region.

2. General Comments

- The following 3-clinical investigators are excluded from the Clinical and Microbiology datasets
analyses as the result of the Division of Investigation’s (DSI) concern and recommendation on
“Data Integrity™: 1) -

-
respectively. Therefore, the following 3 Clinical Investigator’s, with their corresponding Patients’
Identification Numbers, are not used in the following Microbiologist's dataset analyses:

/

/
4

-- Microorganisms: Haemophilus influenzae isolates grouped; Moraxella catarrhalis isolates
grouped; Streptococcus pneumoniae isolates grouped; and Haemophilus parainfluenzae
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isolates .

- At this time, the clinical bacteriological analyses of the study datasets will concern only
azithromycin.

- Haemophilus parainfluenzae is not a targeted microorganism in this study.

TABLES 3 - 10 show the results of Protocol A0661013: “A Randomized, Multicenter, Double-
Blind, Double-Dummy Trial Comparing Azithromycin 500 mg Daily for 3 Days with Clarithromycin
1 Gram Daily for 10 Days for the Treatment of Acute Bacterial Exacerbation of Chronic Bronchitis”
for the Modified-to-Treat (MITT) Population.

TABLE 3’

Targeted -

inv patient Trest Study arganisms Arithromycin___ _Clarithromycin__ Ciinical Pathogen Sputum _ local _Cencral_

Name b1:] Group Visit Day Isclated 8/1/R 2one £/1/R MIC Zone Outcome Outcome  Taken WBC* SEC* Bac* Grm* WBC* SECT*
205 CLARI  BL 1 H.influenzae Yes >25 «<10 Yes Yes >25 <10
255 CLARI  ECT 16  E.infloensue pL 3 Yes >25 <10 u WA
205 CLARY TOC 26 B.influenzae CURE PR UTE NA N NA RA
239 CLARY¥ BL 1 H.influenzae Yes >25 <10 Yes Yes >25 <10
209 CLARI  BOT 12 W.influenzae CURE PE UTE FA WA KR NA
209 CLARY TOT 20 H.ipfluenzae CURE FE OTE NA NA = NA
210 RZITR  BL 1 H.influenzae 5 1 2% s ) 20 Yes >35 <10 Yes Yes 25 <10
210 AZITH EOT 12 #.influenzae CURE FE UTE KA Na WA NA
210 AZITH TOC 21 W.influenzae CURE PE UTE NA WA NA KA
318 CLAR1 L 1 H.influenzae 8 3 18 F L 14 Yes »25 <10 Yes Yes >2¢ «1D
318 CLARI  ROT 11 H.influenzae NP PE UTE NA  NA NA  MA
318 CLARI T™OC 22  #.influenzae CURE FE VTE BA T WA NA
319 CLARI  BL 1 H.influenzae 5 1 b . 14 Yes >25 <10 Yes Yes «=35 Ka
312 CLARD BOT 11 H.influenzae IMp PE Yes <=25 >=10 >25 <10
319 CLARY TOC 22 H.influenzae CURE PE UTE KA s A NA
332 AZITE L 1 H.influenzae s 1 20§ L] 1s Yes »25 <10 Yes Yes »2% «<1d
332 A21TH  EOT 31 B.influenzae PAIL 1 3 Yes >25 <10 NA WA
332 A21TH  TOC H.influenzae FAIL PP NA KA NA  NA
37% CLAR]  BL 1 M.influenzse Yes »25 <10 Yes Yes 325 <10
375 CLAR1 0T n B.influensae CORE PE OTE WA RN 7Y Nh
375 CLARI  TOC 22 H.influenzse CURE PE UTE XA NA NA WA
105 AZITH  BL 1 M.catsrrhalis Yes >25 <10 Yes Yea NA NA
185 AZITH  BOT 15 M.catarrhalis CURE PE UTE MA NA FA  NA
186 AZITH  TOC 22 M.catsrrhalis CURE HA UTE KA WA NA NA
186 CLARI  BL 1 M.catarrhalis 8 <=0.06 395 0.12  as Yes >25 <10 Tes Yes NA  >s1C
18¢ CLARI  BOT 14  M.catarrbalis CURE 124 UTE NA NA NA EA
1€ CLARI o° 23 R_catarrhalis CURB k24 UTE R k>3 r S
18> ALITS AL 1 M.catarrhalis 8 «vC.66 I 8 wag.b6 33 Yec »35 <10 Yss Yex 325 «if
12T ASITH  BOT 31 W.catarrhalis e bl TTE MR W a2 mx
18T AIYTR WX 12  N.catarrhalis conk e Yec «=25% <14 ®R 13
183 CLARI K 1 #.cararthalis Vas »28 18 Yer Yas »25 «i&
151 Craml EOT 32 m.cazarrhalis ™y e v W N WA EX
192 CLARX T™C 22 M.catarrhalic 1.0 Y CTE N -1 9 LTS Y
267 GIXT R 1 R.cararrhalls B e=0.14 43 & «=D.t& 4T Tac 323 <0 Yes Yas w5 «i€
207 CLARI WOT 13 W.eatarshalie k2 4 m UTH XA NA ¥ Bk
257 ClLaxr  TOR 22 M.eatarrhaliz AL TP Yeas >25 <20 mm Ex
208 TLAKI k-9 1 M. .catarrhalis & ané.bE F i Y «-D. &8 36 Yoz »25 <3C Yas TYes >25 «:f
23 CLARS mT 12 M.catarrhalic TURB rr o M ' A xx
20* CLARD U 20 Roatarrhalis CORE »x TTRE X2 B Wa R
213 RXITR BL 1 M.eacarrdalis 8 «<=f.06 &3 8 «=0.DE &P Yec »I5 «1f Ves Yer 22T il
211 ASITE K0T 12 MN.cataxvhalls coRE r”n oY EX R ®A EL
213 AXITE  TOC 26 M.catarrialis Cune ” UTR BA N A Em
210 AXITH  BL 1  W.catsrrhalis £ <t.86 336 <=C.B§ 3O Yer 235 ~10 Yes Yar «=75 a1l
IIE ARITE EOT 12 M.cavrarrhalas = 3 R TTE Rk %R b S
310 ALITR  for 32 #.catarrhalia . -3 7B e mx N o OE
317 ALITHE M 1 M.catarrbalis £ «=3.06 35 & <«C.86 30 Tes 325 <1C Yas Yes =25 «id
317 AT =T 32 N.oatarrbalic CURE PR UTR Rk qi w )
317 AKXTR OO 23  M.cacarrbalis come e 2 UTR XA W LS Y
323 a1Ta R’ 1 W.catartnalis £ «wp.8& M5 ez IS Yas A25  <1T YR Yer 25«1
323 ALITE  RIT 1 m.cacacthalia . ux oo * N
353 ALITR TOC 3 M.catarsialie " oW xR OER
334 CLANI WL 3 M.cmtarrhalis 8 9.6 41 8 <=0.26 59 Tep »25 «10 Yas Yes % <10
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TABLE 3’ - Argentina (con’t)

1nv Patient Treat

_Azithromycin _Clarithromycin__ Cliinical Pathogen Sputum __Local _ _Central_

10 Gro Vieit 8/1/R MIC Zope B/I/R  MIC Zz O WBC* SEC*
334 CLARI x0T 13 M.cactarrhalie P E Yes >25 <10 b1y KA
334 CLARI  TOC 22 M. .catarrhalia CURE 13 Yes »25 <10 L LS N
335 AZITH BL 1 M.cararrhalis 5 «=0.06 418 «x0.06 239 Yes >25 <10 Yes Yes MA  >=10
335 AIITH EOT 13 W.cararshaiis peid PE IR KA B WA Wi
335 A21TH TOC n M.catarrhalie CURE PE UTE RA NA NA NA
282 CLART WL 1 M.catarrhalis B <=0.06 40 S <a0.06 36 Yes »25 <10 Yes Yes 2% <10
382 CLARI  BOT 13 W.catarrbalis TURE PE UTE KA MA N NA
362 CLAR] TOC Q9 M.catarrhalis CURE PE UTE KA NA n NA
189 AZITH  BL ©  8.posumoniae ] 0.12 268 0.01 30 Yes >25 <30 Yes Yes 25 <10
189 AZITH EOT 13  &.pneumoniae Mp PE UTE KA NA WA N
189 A2ITH  TOC 21 S.pneumonise CURE PE UTE FA WA RA  ¥A
190 CLARI  BL 1 #.puneumoniae Yes 225 <10 Yes Yes 25 <10
192 CLARI  EOT 16  &.pheumchiae e PE UTE NA WA HA  EA
190 CLARI  TOC 23 5.pneumonise FAIL PP UTE KA mA HA  ¥A
3193 AZITH  BL 3 S.pneumoniae s 0.12 26 8 8.93 3 Yo 325 <10 Yes Yes <=5 WA
193 AZITH xoT 14 S.pneumcniae IMP PE Yes <xi5 >a1C LI NA
193 AZITH  TOC 22  &.paeumoniae CURE PE UTE NA  RA NA HA
194 CLARD AL 1 &.pneumoniae 8 0.12 25 § 0.%6 29 Yea >25 <10 Yes Yes 25 <1
1%4 CLAR1 ROT 15 $.poeumoniae pi E Yew »25 <10 NA NA
194 CLARI  TOC 25  §.poeumonise NA UTE NA  MA NA  NA
201 CLARI BL 1 8.pneumoniae Yes >25 <10 Yes Yes «=25 NA
201 CLARI  BOT 11 S.pneumonise IMP PE UTE KA WA RA WA
201 CLARI TO0C 23 S.pneumoniae CURE PE Yes <a25 >=10 «»25 2>=10
202 CLARY BL by 5.pneuscniae 13 0.2 ie s 0.06 20 Yes >25 <10 Yes Yes RA »>=12
202 CLARI  EOT 11  S.pneumoniae s 0.25 26§ 0.06 28 P Yes >25 <10 NA >e1d
203 CLARI  TOC 22  S.pneumoniae CURE ® Yee >2% <10 >2% <10
205 CLARI BL 1 S.poeument ) 0.12 2 s 0.03 30 Yes >25 <10 Yes Yes >25 <10
205 CLARI  ¥OT 15 S.pnevmcniae mp x Yes »25 <1t NA BA
205 CLARI  TOC 26 B.pmeumoniae CURE PE UTE NA  NA NA BA
208 AZITH  BL 1  S.pneumoniae 8 0.96 418 0.016 43 Yes »25 <10 Yem Yes NA =18
208 RZITH  EOT 14  §.pneusoniae Mp E Yes >25 <190 RA  FA
208 AZITH TOC 28 8.pneumonise 8 0.06 2 8 0.03 32 FAIL P Yes >35 <10 >2% <10
306 AZITH  BL -1 S.pneumoniae Yes >25 <10 Yes Yes >25 <l0
306 ALITH  EOT 12 8.pneumonize CIRE B UTE HA KA AL ER
306 AZITH TOC 23 8.poeumonfae CURE PE UTE NA KA NA NA
320 AZIT™H  BL 1 S5.pneymoniae s 0.06 us 0.83 38 Yes >I5 <10 Yes Yes >2% <10
320 AZITR  ECT 11 $.pneumonjae P PE UTE NA  RA BA KA
32¢ AZITH TOC 21 8.pneumoniae CURE PE UTE NA NA RA EA
321 AZITH  BL 1 s.pneumoniae s 0.32 258§ 0.03 28 Yer >25 <10 Yes Yes NA  »e1C
321 AZITH BOT 11 S.pneusonjae IMF E Yen >25  »=10 = »>=10
321 AZITR  TOC 32 S.poeumoniae CURE B Yes »>25 <10 NA RA
322 CLARD L 1 S.pneusoniae s 0.12 25 8 0.02 30 Yes »25 <10 Yes Yes >25 <10
122 CLARY BCT 10 8 .pneumoniae b 14 E Yer >25 <10 Lt Ri
332 CLARI TOC e S.pneumoniae CURE E Yes »>25 <10 »25 <10
324 CIAR]  BL 1 S.pneuwmoniae s 0.12 35S ©.03 30 Yes >2% <10 Yes Yes >2% <10
324 CLARI BOT 13 S.pneuroniae IMp PE TTE NA XA Ra FA
324 TIARI  TOC 24 B.pneumoniae CURE PE UTE MA NA Ry FA

3 325 CLARI  BL 1 S.poeumoniae .3 16 s R . 10 Yem >25 <10 Yes Yee NA  >el0

’ 325 CLARI BOT 11 S.pnenconiae CURE PE UTE NA BA NA NA

* 325 CLART TOC 21 S._pneusonise CURE PE UTE NA NA NA Ra

' 326 CLARI BL 1 8.pneumoniae s 0.06 36 S 0.616 @0 Yes >25 <10 Yes Yes >25 <10

) 326 CLARI  EOT 11  8.pneuscnise cURE PE OTE MA  NA HA WA
326 CLAR] TOC a2 S.pneumoniae CORE PE UTE NA BA N N
229 AZITH  BL 1 S.poeuwoniae s .12 36 8 0.03 38 Yes »35 <10 Yes Yes >25 <10
2% AZITH EOT 13 S.pneumcnise CURE PE UTE RA NA Ra RA
329 A21TH TOC 23 S5.pneumoniae CURE PE UTE NA A NA NR

* Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen OQutcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
* Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Outcome Results at TOC

Protocol: A0661013 — Modified-To-Treat (MITT) Population — Argentina

1. Number of Patients isolated with Haemophilus influenzae at Baseline = 2

Clinical Qutcome: Bacteriological Outcome:
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Patients Cured = 1/2 (50%) Presumed Eradicated = 1/2 (50%)
Patient Failures = 1/2 (50%)

it

2. Number of Patients isolated with Moraxella catarrhalis at Baseline = 6

Clinical Qutcome: Bacteriological Qutcome:
Patients Cured = 5/6 (83.3%) Presumed Eradicated = 4/6 (66.7%)
Not Given =1/6 (16.7%) Result Not Available =2/6 (33.3%)

3. Number of patients isolated with Streptococcus pneumoniae at baseline = 7

Clinical Qutcome: Bacteriological Quicome:
Patients Cured = 6/7 (85.7%) Eradicated =17 (14.3%)
Patient Failures = 1/7 {14.3%) Presumed Eradicated = 5/7 (71.4%)
Eradicated + Presumed Eradicated = 6/7 (85.7%)

TABLE 4 - Brazil

Targeted

Inv Patient Treat Study Organisme Azithromycin___ _Clarithromycin__ Clinical Pathogen Spucum __ Locsl _Central _

Beme 1D Group Visit Day Isolated §/1/k MiC ome $/I/R MIC  Zone Ovtcome Outcome Taken WBC* SEC* Bac* Grm® WBCe* BEC*
826 AZITH  BL 1 A.influenrae s 1 228 . 14 Yes >25 <10 Yes Yes »25 <10
626 AZITH  EOT 15 E.influenzae INP PR UTE BA  NA HA  NA
626 AZITH TOC 22 H.influenzae CURE PE UTE BA NA NA KA
€28 CLARI 0T 12 H.influenzae s 2 201 16 12 pi i Yes »25 =10 NA N&
628 CLARI TOC a: H.influenzae s 2 s I 16 12 CURE Yes »>25 <10 »25 <10
€39 AZITH AL 1 B.infivenzae s 1 20 1 16 22 Yes# 325 <10 Yes Yes 25 <10
€39 AZITH EOT 12 B.iofluenzae IMF H Yes »25 <10 25 <10
€33 ALITS TOC 23 B.influenzae CURE B Yes >2% <10 »35 <10
721 CLART  BL 3 M.influenzae s 1 8 & L] 18 Yes >25 <10 Yes Yes 25 <10
723 CLARI xoT 1 B.influenzae CURE b2 UIB A NA RA R
721 CLARI T0C 23 H.influensae CURE FE UTE NA BA NA NA
6312 CLARI  BL 1 W.catarzhalis 8 «el.06 358 <eP.08 32 Yes >2F <10 <=2 NA
€12 CLARI BOT 12 M.catarrhalis Inp E Yes >25 <19 «=25 NA
812 CLARI TOC 22 W.catarrhalis CURE FE TTE NA wA A NA
€34 AZITH BL 1 M.catsrrhalie Yes »>25 <10 Yes Yes NA »>x10
$24 AZITH ®oT 1 LN trhalis NA N HA NA NA
$24 ALlTH TOC 20 . srrbalis CURE PE Yes <=25 »=10 NA >ul0
639 CLARI EL 1 M.catarrhalie § <al.06 358 «w0.06 30 Yes >25 <10 Yes Yes 25 <10
630 CLARI ¥oT 13 M.catarrhalis CURE PE UTE NA RA NA Na
630 CLARY  TOC 24 M.catarrhalis CURE PE UTE BA  RA WA NA
€31 CLARY koo 23 M.catarcrhalis FAIL Yes >I5 <10 »25 <10
635 CLARI  BL 1 M.catarrhalis Yea >25 <10 Yes Yes <x25 KA
€35 CLARI 0T 11 M.catarrhalis mp PE Yes <+«25 <1 «»25 NA
€35 CLART  TOC 2 M.catarrhalis FAIL PP Yes <»25 <10 >3% <10
640 CLARY BL 1 M. catarrhalis s <=0.06 33 s <=0.06 30 Yes >2S <10 Yes Yes 25 «<l@
$40 CLARI  EOT 12  M.catarrhalis IMP E Yes >25 >=135 NA  BA
640 CLARY TOC 26 W.catarrhalis PAIL E Yes »25 <10 25 <10
713 CLARI WL 1 M.catarrbaiie Yes >25 <10 Yes Yes 25 <10
713 CLAR1  EOT 1¢  m.catarrhalis CURE PE Yes <=25 >+10 Nk >elo0
728 A2ZTT™H B 1 m.cararrhalis 5  c=0.0D6 35 S <»0.05 33 Yes >25 <10 Yes Yes >2% <30
734 AIITH EOT 15 N.catarrhslis CURE E Yes >25 <10 >25 <10
724 RZ1TH  TOC 22  NW.catarrbalis CURE B Yes >25 <10 KA >=20
€05 AZITH BL 1 S.pneusmoniae s 0.12 258 0,03 29 Yee »25 <10 Yes Yes 25 <10
€65 AXITH 0T 13 §.pneumoniase Inp PE Yes «=25 »>=10 BA RA
605 AZITH roc 24 §.poeuscniae CURE 3 Yem >2% <10 <225 »al0
$0¢ CLARY  BL 1 S.pneumoniae L] .12 26 S o.03 29 Yes »25 <)0 Yes Yes 25 <i0
€08 CLARI  BOT 313 &.pnevmoniae CURE PE UTE KA %3 NA NA
608 CLARI TOC 22 S.poeumoniae CURE PE UTE Nh. K& BA  NA
8§10 AZITH BL 2 §.pneumonise ] ©0.08 28 8 0.03 30 YeR >25 <10 Yesm Yes >2% <19
610 AZITH  EOT 11  8.pheusoniae nF E Yes 325 <10 «=25 NA
€10 AZITH TOT 26 S.poeumoniae CURE PE UTE KR KA NA XA
€24 ALITH  BL 1 B.pneumcniae Yes »>25 <10 Yes Yes NA >=10
€24 AZITH ECT 3  S.poeumonise N KA EA RA KA
€24 AZITH TOC a0 $.posuncnise CURE FB Yes <225 >=10 Ra >w10
€28 CLARI  BL 1 S.pneumcnias s 0.06 28 8 0.016 32 Yes 326 <1C Yer Yes »28 <10
€28 CLARI =0T 12 S.pneuncnise NP E Y&s »25 »>=10 LY BA
626 CLART TOC 2 S.pneumoniae CURE ) 3 Yes >25 <10 »28 <10
€31 CLAR] 21 1 5. pneumcniae Yes >25 <10 Yes Yes >25 <10
631 CLAR 2T 12 &.pneunoniae CURE £ Yes >35 <10 »25 <30
631 CLAR! TOC 23 8. ppeunoni as FAIL 13 Yes »25 <10 »>25 <10
€37 AZITH  NL 1 S.pneumoniae s .06 ¢ £ ©.016 3% Yes >25 <10 Yes Yes NA  >a10
€32 AZITE  EOT 15 8.ppecmoniae cure PE Yes <e25 <10 KA NA
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TABLE 4 - Brazil (con’t)

Targeted

1nv Patient Trest Study orgzninn Azithromycin___ _Clarithrowycin__ Clinical Pathogen Sputum _ Local _Central

Name 1D Group Visit Day Isclated 8/1/R mMIC Zone S/1/R MIC Zone Outcome Outcome Taken WBC® SRC* Bac*® Grw® WBC* SEC*
$312 AZT'T™H TOC 2%  S.pneumoniae CURE PE Yes <=25 >s10 NA  EA
$40 CLART  TOC 26  S.pneumoniae 5 0.06 318 0.03 25  FAIL Yes »>25 «10 >25 <10
733 CLARI BL 1 8.pneumonise 8 0.06 258 t.03 28 Yes »25 <10 Yew Yes «=2% NA
733 CLARI  ROT 10 &.pneumcnise . CURE PR UTE NA  NA BA  NA
732 CLART  TOC 24  &.pneuwoniae CURE PE UTE NA WA MR BA
737 AZITE BL 1 S.pneumoniae & 9.12 i85 S 0.03 3¢ Yes 25 <10 Yes Yes 25 <10
737 AZITE rOT 13 §.pneumcniase IMF PE Yes <a28 >=10 R NA
737 AZITH  TOC 21 &.pueumoniae CURE & Yes >25 <10 »25 <10

Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen Outcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
* Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Qutcome Results at TOC
Protocol: AD661013 - Modified-To-Treat (MITT) Population -- Brazil
1. Number of Patients isolated with Haemophilus influenzae at Baseline = 2
Clinical Outcome: Bacteriological Qutcome:

Patients Cured = 2/2 (100%) Eradicated =12 (50%)

Presumed Eradicated = 1/2 (50%)
Eradicated + Presumed Eradicated = 2/2 (100%)

2. Number of Patients isolated with Moraxella catarrhalis at Baseline = 2
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Clinical Qutcome: Bacteriological Quicome:
Patients Cured = 2/2 (100%) Presumed Eradicated = 2/2 (100%)

3. Number of patients isolated with Streptococcus pneumoniae at baseline = 5

Clinical Outcome: Bacteriological Outcome:
Patients Cured = 5/5 (100%) e Eradicated =1/5 (20%)

Presumed Eradicated = 4/5 (80%)
Eradicated + Presumed Eradicated = 5/5 (100%)

&
/) Ry 2
’70,9/6, ’5’/5- W,
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-
JABLE 5 - Canada
Targeted
Inv Patisnt Treat study Organisws _Azithromycin___ _Clarithrowycin_ Clinical Pathogen Sputum _ Local _Central_
Name 1P Group Vieit Day 1sclated s/1/® MIC Zone S/1/R MIC Zone OQutcome Outcome Taken WBC* SEC* Bac* Grw* WBL* SEC*
578 AZITH  BL 1 S.pneumonias Yes >25 <10 Mo Yes >25 <10
579 AZITH =T 14 S.pneumoniae CURE 1 3 Yes 325 <10 »25 <10
$7% AIITR TOC 23 §.pneumonise

CURE PE TTE RA LY KA LY
° Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.
Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen Outcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate
* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
*+ Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Outcome Results at TOC

Protocol: A0661013 — Modified-To-Treat (MITT) Population - Canada
1. Number of patients isolated with Streptococcus pneumoniae at baseline = 1

Clinical Qutcome: Bacteriological Qutcome:
Patients Cured = 1/1 (100%) Presumed Eradicated = 1/1 (100%)

TABLE 6 — Chile
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Teroeted

Inv Patiant Treat study Organi sws __Azithromycin____ _Clarithromycin__ Clinical Pathogen Sputum _ Local _ _Central

Rage b+ ] Group Visit Day lsolsted 8/1/R MIC  2one §/1/R MIC  Zone Outcome Outcome Taken WBC* SKC* Bace Grms WBC+ SECe
411 AZITE  BL 1 H.influenrase L 1 3 s 4 16 Yes 325 <10 Yes Yes »25 <10
411 AZITH BOT 10 B.influenzae CURE PE UTE KA N BA RA
411 AZITE TOC 22 B.influenzae CURE »m UTE WA WA WA Ba
422 AZITH AL 1 R.influenzae s 0.5 25 8 4 18 Yes »25 <10 Yen Yes >25 <10
422 AZITH  ROT 18 H.influencae mMp PE UTE FA WA LTS 1 8
422 A2ITE T™OC 23 H.influenzae CURE PE UTE BA NA FA NA
424 CLARY  BL 1 B.influenxae s 2 22s . 15 Yes 325 <1C Yes Yes NA  >=10
424 CLARI BOT 1 B.inlluenzae RA NA A NA KA
424 CLARI TOC 1 H.influenzae RA NA MR NA  FA
42) AZITH BL 1 N catarrhalis 8 «=0.06 238 S 0.12 34 Yen >25 «1C Yes Yes 25 <10
423 ALITH BOT i1 M.catarrhalis CURE PE UTE KA BA KA NA
423 MLITH  TOC 233 M.catsrrhaiis cuRe vE UTE KA WA LIS -
409 AZITH  BL 1 B.pneumonise H] 0.06 27§ 0.03 25 Yes »>25 <1 Yes Yes 25 <10
409 AZITH  ®OT 12 S.pneumoniae P PE TTE A NA ¥ KA
409 AZITH TOC 23 S_pneumoniae CURE 2 Yes >25 <10 »25 <10
410 CLARI  BD 1 S.posumoniae H] 0.06 248 ©.03 25 Yes >25 <10 Yes Yes >25 <10
410 CLARI  2OT 12  3.pneumonise CURE 3 Yes >25 MA »>25 <10
410 CLARI  TOC 22  8.puneumoniae PAIL 4 Yes 325 »>e10 »>25 <10
411 AZITH B 1 S.pneumonise 13 e.06 258 o.03 2% Yes >25 <10 Yes Yes 335 <10
€11 AZITH =0T 10 8.pneumoniae CURE PE UTE KA BA L. A
411 AZITH  TOC 22 s.pneumcnise CURE PE DTE XA NA NA RA
420 AZITH 3L 1 S.pneumonise 8 0.06 258 ©.03 28 Yes >25 <10 Yes Yes 325 <10
420 AZITH BOT 1 §.poeumonise CURE PE ETE BA RA NA RA
428 AZITH TOC 22 8.pneumonise CTRE PE UTE XA 7.3 uA KA
426 CLARI L 1 K.parainfluenzae 5 4 20 R 32 10 Yes >25 <10 Yes Yes 25 <1ie
428 CLANI  ROT 12 ¥.parainfluenzae cone 12 TTE FA ¥M ¥R ¥R

° Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen Qutcome: E Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP Presumed Persistence

Clinical Outcome: C Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
+ Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

[ ]

Clinical Outcome and Bacteriological Outcome Results at TOC
Protocol: A0661013 -- Modified-To-Treat (MITT) Population -- Chile
1. Number of Patients isolated with Haemophilus influenzae at Baseline = 2

Clinical Outcome: Bacteriological Outcome: -
Patients Cured = 2/2 (100%) Presumed Eradicated = 2/2 (100%)

2. Number of Patients isolated with Moraxella catarrhalis at Baseline = 1

Clinical Qutcome: Bacteriological Outcome:
Patients Cured = 1/1 (100%) Presumed Eradicated = 1/1 (100%)

3. Number of patients isolated with Streptococcus pneumoniae at baseline =3
Clinical Qutcome: Bacteriological Qutcome:
Patients Cured = 3/3 (100%) Eradicated =1/3 (33.3%)
Presumed Eradicated = 2/3 (66.7%)
Eradicated + Presumed Eradicated = 3/3 (100%)

TABLE 7 — Costa Rica
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ZITHROMAX® (azithromycin) 500 mg Film-Coated Tablet

Targeted
Inv Patient Treat Btudy Or;gn\ilm __Azithromycin__ _Clarithrowycin__ Clinical Pathogen Sputum __ Local__ _Central_
Nawe b<-3 Qroup Vieit Day Isclated S§/I/R MIC Zonme S/I/E MWIC Zone Outcome Outcome Taken WBC* SEC® Bac® Grme WBC* SEC*
349 CLAXI  BL 1 K.influenzae 1 1 ws ] 14 Yes >25 <ID Yes Yes KA el
342 CLARI  BOT 11 H.influenzae cuRe PE Yer <e2% »=10 MR ONA
349 CLARIL 22 H.iofluenzae CURE PE Yes <=25 >e10 A mA
354 AZITH BL 1 BE.influenzae s 1 238 ) 14 Yes >25 <10 Yes Yes >2£ <10
354 AZITE  EOT 11 H.influentae CURE PE Yes <=25 >=10 A RA
354 AZITH TOC 24 A.influenzae CURE PR Yes <=25 >m10 WA NA
169 CLART L 1 8. poeumoniae s 0.12 26 8 0.06 n Yes >25 <10 Yes Yes >35S <10
169 CLARI 30T 312 S.pneusonise z PE UTE RA A Hh NA
1€¢9 CLAR1 TOC 24 $.pneuncniae CURE PE UTE A WA MA BA
170 A2ITH  BL 1 §.pneumonise 3 .33 268 .06 30 Yem 325 <10 Yes Yes >25 <1v
170 AZITHE BOT 1 & .pnsumoni ae CURE PE UTE NA HA RA NA
170 A21TH  TOC 21 3.poeumcnise CURE PE UTE KA KA NA WA
171 CLAR1  BL 0 S.prneumonise s 0.1z 208 0.06 32 Yem >25 <10 Yes Yes KA  >:10
171 CLARI  EOT 10 &.pueumonise FAIL PP Yes <a25 2216 NA NA
171 CLARI  TOC §.poevmonise PAIL PP NA WA NA MR
173 AZITH L 1 B8.pneumonise s 0.13 2718 0.06 32 Yes »25 <10 Yes Yer 525 <10
173 AZITH BCT 10 CURE PE CTE KA NA WA MR
173 AZITH ToC 2 CURE PE UTE NA  HA WA N
174 AZIT™® 8L 1 s 5.12 266 8.06 30 Yex >25 <10 Yes Yes »25 <10
174 A2ITH  ZOT 10 CURE PE UTE A HA WA MR
174 AZITR  TOC 34 CURE PE UTS A HA N MR
175 CLARY L 1 s .12 28 § 0.06 32 Yes >25 <10 Yes Yes >25 <10
175 CLARI BOT 12  &.pneumonise IMP PE TUTE NA  NA BA NA
17¢ CLARY r0C 22 §.pneumonise CURE PE UTE MA N M B
176 CLAR1 BL 1 §._pneumonise 5 0.12 28 s 0.06 28 Yes >25 <10 Yes Yes 325 <10
17€ CLARI BOT 11  S.pneumoniae mp FE OTE KA RA NA ®A
176 CLARI TOC 25 $.pneuncpiae CURE PE UTE NA A N N
177 AZITH BL 3 5.pneuscniae & 0.12 4 8 5.06 0 Yes >25 <10 Yes Yes «=25 R
177 AZITH 2OT 1 §.pneuxcniae CURE PE UTE NA RA NA NA
177 AZITE TOC 22 S.poeumoniae CURE PB UTE NA KA RA NA
178 AZITR BL 1  5.pneumcniae s 0.12 28 S 0.06 32 Yes >25 <10 Yes Yes >25 <10
179 AZITH BOT a0 S.pueumoniae IMp PE Yes <25 >=10 Ra NA
179 AZITH TOoC 22 5.pneusonize CURE PE Yes <=25 >«10 Na BA
180 CLARI BL 1 S.poeumoniae s 0.312 25 & ©.03 30 Yer >25 <10 Yes Yes >2%5 <10
3180 CLARY  EOT 10 &.pneumoniae 1P PE UTE NA  NA *A NA
189 CLARZ  TOC 22 s.pneumoniae CURE 23 Yes <235 <10 KA MR
181 AZITH BL 1 $.poeumoniae 8 G.06 25 8 0.03 27 Yes >25 <10 Yes Yes >2% <10
1801 AZITH EDT 12 S.puneumonise Inp PE Yes «a25 >a=10 NA XA
181 AZITH  TOC 21 5.pneumcnise FAIL PP Yes «=25 »=2C NA  RNA
182 CLARI BL 1 §.pneumoniae g 0.12 24 s 0.03 28 Yes >25 <10 Yes Yes <25 >=1{
182 CLARI EOT 23 5.poeuncniae IMF PE Yes «x25 <10 KA Na
182 CLARI  TOC 2¢  S.pneumonise CURE PE UTE RA  NA HA  NA
183 AZITH BL 1 8.posumonias 5 9.32 % s ©.03 ki3 Yes >25 <i% Yes Yes <225 >«if
102 AZITH 2OT 10 §.pneumoniase CURE PE UTE NA NA 1Y NA
183 AZITH TOC 23 §.poeumoniae CURE PE UTE NA NA RA Xa
184 CLARI BL 1 8.poeuncnise s 9.312 27 8 0.03 30 Yes »>25 <10 Yes Yes »25 <10
104 CLRRI EOT 10 §.poeuncni ae mp PE UTE NA KA nA NA
184 CLARI  TOC 22 s.pneumonise CURE PE UTE NA  NA WA N
345 AZITH 8L 1 s.pneumonise s 0.12 298 0.03 1N Yes >25 <10 Yes Yes >25 <10
345 AZITE  EOT 10  §.pneumoniae IMP PE UTE NA  NA | R 7Y
345 AZITH TO0C 23 8.pneumcnise CURE PE UTE WA NA LS NA
. 346 CLART WL 1 8.pneumoniae Yes 32% <19 Yes Yes 325 <10
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NDA 50-784 PAGE 32 of 69
PFIZER INC. :
ZITHROMAX® (azithromycin) 500 mg Film-Coated Tablet

Targeted

inv Patjent Treat Study Organisms —Arithrowycin___ _Clarithromycin__ Clinical Pathogen Bputum _ Local _ _Central_

Rawe i Group Visit Day Isclated &/1/R MIC Zone S/1/k MIC Zone Outcome Outcome Teken WBC* SEC® Bac* Grm= w8C* SEC*
346 CLARY BOT 10 §.pneunonise CURE PE UTE NA LY NA Ba
346 CLARI TOC 22 8. pneumoniase CIRE PE UTE WA RA NA L LY
347 AZITH 3L 1 S.pneuncniae s 0.12 20 8 0.02 24 Yes »>2%5 <10 Yes Yes >25 <10
347 AZITE EOT 12 S.pneunonise CURE PE UTE NA RA Ra EA
347 AZITH TOC 21 §.pneusmonise CURE PE Yes <=25 »«l0 HA WA
343 CLARI BL 2 S.poeumoniae s 0.12 23 5 0.02 n Yes >25 <10 Yes Yes 525 «10
348 CLARI FOT 12 8.pneumoniae CURE PE UTE Na EA BA RA
348 CLARL T™C 21 S.pneusaniae CURR PE Yes <=25 »>x1iQ nA L1
350 CLARI L 3 8.poeumani se » £.06 25 s ©.03 20 Yes »25 <10 Yes Yes «<=25 NA
350 CLAR] 20T 12 S.poeunonise mp PR UTE NA WA WA EA
350 CLARJY TOC 23 $.pneumoniae CURE PE UTE N2 RA nm A
351 AZITH BL 1 $.phevmonise 8 0.12 26 8 0.03 29 Yes >25 <10 Yes Yes KA >el10
351 AZITH EOT 11 S.ppeuncnise e PE UTE NA RA RE KA
351 AZITH TOC 23 &.pneumonise CURE PE UTE NA KA —A NA
352 AZITH L 1 5.paeumcniae Yes >25 <10 Yes Yes <«25 >=10
352 AZITH x0T 12 8.pneuncnise PAIL 123 Yes <»25 »=10 A NA
352 AZITH TOC 2¢ 9 .pneumoniae PAIL PF UTE ¥A NA R FA
353 ATZITH BL 1 8.pneumoniae 8 .12 s 0.0 as Yes »>25 <30 Yes Yes >I5 <10
353 AZITR soT 13 S.pnewmoniae mp PE Yes <«25 >=10 KA L1}
353 AZITH TOC 26 £.pneumoniae CURE PE Yes «<=25 >e10 WA A
35¢ CLARY L 1 §.pneumonise 5 0.12 24 s 0.03 28 Yes >25 <10 Yew Yes KA > 10
355 ClaRI ®OT 30 §.pneumonise NP PE Yep «=25 »«10 R LY Wh
355 CLARY TOC 21 §.pneumoniae CURE PE Yes <a2$ >=10 BA L7
361 AZITH Bl 1 §.pneuscniae 8 0.12 21 s 0.03 28 Yes >25 <10 Yes Yes «<=25 »»10
361 AZITH BOT pL S.poeunonise CURE PE UTE NA WA Li A
3€1 AZITH TOC 2 8.pneumcnise CURE PE Yes «=2% »=10 WA BA
362 AZITH BL 1 £.poeumcniae s 0.32 2y s ©.03 28 Yes >25 <10 Yes Yes <=ZS »=10
362 AZITH xOT 11 S.pneumoniae CURE PE TJTE RA BA L2 NA
362 AZITH TOC 21 S.poeumonise CURE PE UTE NA NA RA NA
363 CLAR] BL 1 8 .pneunonise & 0.12 2t s 0.03 25 Yes >25 <10 Yes Yes HNA NA
363 CLARL FoT 12 §.pneumonise CURE PB UTE NA NA A NA
363 CLARL TOC 2 S.pneuscniae CURE PE UTE RA N RA RA

' Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen Outcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
+ Bac BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Outcome Results at TOC

Protocol: A0661013 — Modified-To-Treat (MITT) Population — Costa Rica

1. Number of Patients isolated with Haemophilus influenzae at Baseline = 1

Clinical Qutcome: Bacteriological Outcome:
Patients Cured = 1/1 (100%) Presumed Eradicated = 1/1 (100%)

v

2. Number of patients isolated with Streptococcus pneumoniae at baseline = 15
Clinical Qutcome: Bacteriological Outcome:

Patients Cured = 13/15 (86.7%) Presumed Eradicated = 13/15 (86.7%)
Patients Failed = 2/15 (13.3%)

TABLE 8 - India
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ZITHROMAX® (azithromycin) 500 mg Film-Coated Tablet

Targeted

Inv Patient Treat Study Organisms __Azithromycin __ _Clarithromycin__ Clinical Pathogen Sputum _ Local__ _Central

Rame 33 Group Visit bDay isolated §/1/R MIC  Zone §/I/R MIC Zone Outcome Outcome Taken WBC* SEC* Bac® Grw® MBC* SEC

- €45 CLARY  BL 1 H.influenzae s 1 0 s [ 15 Yes >25 <10 Yes Yes >25 <1d
€49 CLARI  EOT 11 R.infiuenzae s b i & » 14 INP 3 Yes >25 >=10 WA =10
€49 CLARI  TOC 22  H.influenzse CURE PE Yes <=25 <10 »25 <10
€73 CLARI  BL 1 M.catarrhalis Yes >25 <10 Mo Yes MNA  >»10
675 CLARI  BOT 11 m.catarchalis cuRg B UTE NA A NA WA
€73 TLARI TOC 21 K.catarrhalie CTRE PE UTE NA A NA N2
674 CLARI  BL 1 M.catarrhalis § <s0.06 358 «=0.06 34 Yes >25 <12 No Yes 225 <1t
€74 CLARI  BOT 11 wm.catarchalis IMP E Yes >25 <10 KA >s38
€74 CLARI  TOC 21 m.catarrhalis crze PE UTE BA WA NA  Ra
€69 AXITH BL 1 $.poeumoniae Yes »>25 <10 Yes Yes »25 <10
669 AZITH ®0T 32 § .poeuooniae CURE PE Yes <=25 <10 A »=1C
€69 AZITH TOC 22 8.pneumont ae CURE B Yes >25 <10 »25 <10
€51 AZITH  BL 1 M.psraintivenzse & 2 1e 3 16 32 Yes »25 <I0 Yes Yes NA »>»10
€51 AZITH  ROT 11 H.paraintluenzae IMP e Yes <25 »el0 »28 <10
651 AZITH TOC 21 B._parainfluenzae s 2 191 16 12 CURE 4 Yes «=25 <10 >25 <10
69 AZITH L 1 #.parainfluenzae B kY 16 & ® 21 Yes »>2% <30 Yes Yes 2% <10
€69 AZITH BEOT 312 H.parainfluenrae CTRE B Yoy «=25 <10 NA  >alC
$69 AZITH TOC 21 R.parainfiuvenzae CURE = Yes >25 <10 225 <10

" Adopted from NDA 50-784, Letter Date: 01/18/02, Enclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin
Pathogen Outcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
* Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Outcome Results at TOC

Protocol: A0661013 -- Modified-To-Treat (MITT) Population -- India

1. Number of patients isolated with Streptococcus pneumoniae at baseline = 1

Clinical Qutcome: Bacteriological Qutcome:
Patients Cured = 1/1 (100%) Eradicated = 1/1 (100%)

2. Number of patients isolated with Haemophilus parainfluenzae at baseline = 2

Clinical Outcome: Bacteriological Outcome:
Patients Cured = 2/2 (100%) Eradicated = 1/2 (50%)

3o WO
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TABLE 9 - South Africa




-

NDA 50-784 PAGE 34 of 69
PFIZER INC.

ZITHROMAX® (azithromycin) 500 mg Film-Coated Tablet

S
Inv Patient Treat Study Organisms __Azithromycin _Clarithromycin__ Clinical Pathogen Sputum _ Local__ _Central

Rawe I Group Visit Day Isclated 8/I/R RIC Zone S/I/R MIC Zone Outceme Cutcome Taken WBC* SEC* Bac* Crme WBC* SEC*
$13 CLAR] L 3 H.influenzae s 0.5 38 8 4 19 Yes >25 <10 Yes Yes 323 <10
513 CLARL EOT 12 H.influenzae 8 3 238 L ] 14 inpP 4 Yes >35 =10 NA >=10
513 CLAR] TOC k) 8. iniluenzae s 1 25 8 1 ) 13 CORE P Yes =35 €30 »25 <10
515 AXITH BL 1 H.influenzae 1 1 26 s . a0 Yes >2% <10 Yes Yes 325 <10
$15 A2ITH BOT i3 H,influenzae s 1 a2s 2 18 inp P Ye® <»25 <10 »2% <10
515 A21TH TOC p31 K.influenzae 1 1 21 8 » 1e CURE P Yes >25 <10 »>25 <10
%16 CLARY BL 1 H.influenzae & 2 231 16 12 Yes 325 <10 Yes VYes >2% <10
%16 CLARI 0T 18 H.iofluenzae CURE PE UTE RA A NA MA
536 CLARJ TOC 23 H.influenzae CURE PE UTE NA Na NA WA
524 A2ITH L 1 A.psrsinfleenzae 8 2 221 16 1 Yes 25 <10 Yes Yes 25 <10
G114 A2ITE ROT 12 B.parafnfluenzae s 2 21 & 11 CURE P Yes «<=25 <10 NA A
S14 AZITH TOC 22 B.psraipfluenzae CuRE BE UTE MR BA L LS. Y

" Adopted from NDA 50-784, Letter Date: 01/18/02, ®nclosure 2, FDA Query #15.

Treatment Group: Azith = Azithromycin, Clari = Clarithromycin

Pathogen Outcome: E = Eradication, P = Persistence, SI = Superinfection, PE = Presumed
Eradication, and PP = Presumed Persistence

Clinical Outcome: C = Cure, Imp = Improved, and F = Fail. UTE: Unable to Expectorate

* WBC = Gram Stain: WBC PER LPF (10X), SEC = Gram Stain: SQUAM EPITHELIAL CELLS/LPF (10X)
+ Bac = BACTERIAL ORGANISM PRESENT, Grm = GRAM STAIN SENT TO CENTRAL LAB

Clinical Outcome and Bacteriological Outcome Results at TOC
Protocol: A0661013 - Modified-To-Treat (MITT) Population — South Africa

1. Number of Patients isolated with Haemophilus influenzae at Baseline = 1

Clinical Qutcome: Bacteriological Outcome:
Patients Cured = 1/1 (100%) Not E or PE

2. Number of patients isolated with Haemophilus parainfluenzae at baseline = 1

Clinical Qutcome: Bacteriological Outcome:
Patients Cured = 1/1 (100%) Presumed Eradicated = 1/1 (100%)
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