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Dear Sir:

In response to the Office Action dated January 23, 2009, Applicants respectfully request
the following amendments to the above-identified application as follows. The changes made are
shown by underlining the added text and striking through the deleted text.

Amendments to the Claims are reflected in the listing of claims, which begins on page 2
of this paper.

Remarks/Arguments begin on page 10 of this paper.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

AMENDMENTS TO THE CLAIMS
Listing of Claims:
1. (Currently Amended) A pharmaceutical formulation which comprises azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, and

fluticasone or a pharmaceutically acceptable ester thereofa—stereid;—or—a—pharmaceutically

which contains the

fluticasone or a pharmaceutically acceptable ester thereof in an amount from about 50

micrograms/ml to about 5 mg/ml of the formulation.

2. (Original) A pharmaceutical formulation according to claim 1, wherein said azelastine

is present as azelastine hydrochloride.

3. (Canceled)

4. (Currently Amended) A formulation according to elaim—3claim 1, wherein the stereid

pharmaceutically acceptable ester is be

furoate-monohydrate;-fluticasone propionate or fluticasone valerate.

5. (Canceled)

6. (Currently Amended) A formulation according to claim 1, wherein the formulation has a

particle size of less than abeut-10 um.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

7. (Currently Amended) A formulation according to claim 1, which is a suspension
containing 0.0005 to 2% (weight/weight of the formulation) of azelastine or a pharmaceutically

acceptable salt of azelastine, and from 0.5 to 1.5% (weight/weight of the formulation) of

fluticasone or a pharmaceutically acceptable ester thereofsaid-steroid.

8. (Currently Amended) A formulation according to claim 7, which contains from 0.001 to
1% (weight/weight of the formulation) azelastine, or salt thereof, and from 0.5% to 1.5%

(weight/weight of the formulation) fluticasone or a pharmaceutically acceptable ester

thereofsteroid.

9. (Previously Presented) A formulation according to claim 1, which also contains a
surfactant.

10. (Original) A formulation according to claim 9, wherein the surfactant comprises a

polysorbate or poloxamer surfactant.

11. (Previously Presented) A formulation according to claim 9, which contains from about 50

micrograms to about 1 milligram of surfactant per ml of the formulation.

12. (Previously Presented) A formulation according to claim 1, which also contains an isotonic
agent.
57562 v3/4137.04700 -3-
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Atty. Docket: PAC/20632 US (4137-04700) Patent

13. (Original) A formulation according to claim 12, wherein the isotonic agent comprises

sodium chloride, saccharose, glucose, glycerine, sorbitol or 1,2-propylene glycol.

14.  (Previously Presented) A formulation according to claim 1, which also contains at least one
additive selected from the group consisting of a buffer, a preservative, a suspending agent and a

thickening agent.

15.  (Original) A formulation according to claim 14, wherein said preservative is selected
from edetic acid and its alkali salts, lower alkyl p-hydroxybenzoates, chlorhexidine, phenyl
mercury borate, or benzoic acid or a salt, a quaternary ammonium compound, or sorbic acid or a

salt thereof.

16. (Previously Presented ) A formulation according to claim 14, wherein the
suspending agent or thickening agent is selected from cellulose derivatives, gelatin,
polyvinylpyrrolidone, tragacanth, ethoxose (water soluble binding and thickening agents on the

basis of ethyl cellulose), alginic acid, polyvinyl alcohol, polyacrylic acid, or pectin.

17. (Previously Presented) A formulation according to claim 14, wherein the buffer comprises a

citric acid-citrate buffer.

18. (Currently Amended) A formulation according to claim 14, wherein the buffer maintains

the pH of the aqueous phase at from 3 to 7;-preferably-4-5-to-abeut-6:5.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

19.  (Previously Presented) A formulation according to claim 1, which is an aqueous suspension

or solution.

20.  (Previously Presented) A formulation according to claim 1, which is in the form of an
aerosol, an ointment, eye drops, nasal drops, a nasal spray, an inhalation solution and other forms

suitable for nasal or ocular administration.

21. (Original) A formulation according to claim 20, which is in the form of nasal drops or

nasal spray.

22. (Original) A formulation according to claim 20, which is in the form of an aerosol.

23-24. (Canceled)

25. (Previously Presented) A formulation according to claim 1, which is in the form of an

insufflation powder.

26. (Currently Amended) A pharmaceutical product—according—to—claim—t, comprising (i)
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof, provided in an aerosol formulation preferably together with a propellant typically suitable

for MDI delivery, and (ii) fluticasone or a pharmaceutically acceptable ester thereofatleast-ene
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Atty. Docket: PAC/20632 US (4137-04700) Patent

thereof, provided in an aerosol formulation preferably together with a propellant typically suitable
for MDI delivery, as a combined preparation for simultaneous, separate or sequential use in the
treatment of conditions for which administration of one or more anti-histamine and/or one or more

steroid is indicated.

27.  (Previously Presented)An aerosol formulation preferably suitable for MDI delivery

comprising the formulation of claim 1, together with a propellant.

28.  (Currently Amended) A pharmaceutical product comprising (i) azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, provided

as an insufflation powder, and (ii) fluticasone or a pharmaceutically acceptable ester thereofatleast

thereof, provided as an insufflation powder, as a combined preparation for simultaneous, separate

or sequential use in the treatment of conditions for which administration of one or more anti-

histamine and/or one or more steroid is indicated.

29. (Currently Amended) An insufflation powder formulation comprising (i) azelastine, or a

pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, and (ii)

fluticasone or a pharmaceutically acceptable ester thereofatleast-onesteroid;-or-a-pharmaceutically

, together with a

pharmaceutically acceptable carrier or excipient therefor.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

30.  (Currently Amended) A pharmaceutical product comprising the formulation according to
claim 1, wherein (i) azelastine, or a pharmaceutically acceptable salt thereof, and (ii) wherein—at

e;-fluticasone-mometasene

and- or a pharmaceutically acceptable esters thereof, as a combined preparation with said azelastine
for simultaneous, separate or sequential use in the treatment of conditions for which administration

of one or more anti-histamine and/or one or more steroid is indicated.

31-34. (Canceled)

35.  (Currently Amended) A pharmaceutical product comprising the pharmaceutical

formulation of claim 1, wherein said azelastine is azelastine hydrochloride and said

pharmaceutically acceptable esterstereid is fluticasone propionate, as a combined preparation for

simultaneous, separate or sequential use in the treatment of conditions for which administration of

one or more anti-histamine and/or one or more steroid is indicated.

36. (Currently Amended) A pharmaceutical formulation according to claim 1, wherein said
azelastine is azelastine hydrochloride and said pharmaceutically acceptable esterstereid is

fluticasone propionate, together with a pharmaceutically acceptable carrier or excipient therefor.

37. (Currently Amended) A pharmaceutical product comprising the pharmaceutical
formulation of claim 1, wherein said azelastine is azelastine hydrochloride and said

pharmaceutically acceptable esterstereid is fluticasone valerate, as a combined preparation for
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Atty. Docket: PAC/20632 US (4137-04700) Patent

simultaneous, separate or sequential use in the treatment of conditions for which administration of

one or more anti-histamine and/or one or more steroid is indicated.

38.  (Currently Amended) A pharmaceutical formulation according to claim 1, wherein said

azelastine is azelastine hydrochloride and said pharmaceutically acceptable esterstereid is

fluticasone valerate, together with a pharmaceutically acceptable carrier or excipient therefor.

39-43. (Canceled)

44.  (Currently Amended) A process of preparing a pharmaceutical product according to claim
26, which process comprises providing (i) azelastine, or a pharmaceutically acceptable salt, solvate
or physiologically functional derivative thereof, and (ii) fluticasone or_ a pharmaceutically
acceptable ester thereofat-least—one—steroid;,—or—a—pharmaceutically—acceptable—salt—selvate—or
physiologicallyfunetional-derivative-thereef, as a combined preparation for simultaneous, separate

or sequential use in the treatment of conditions for which administration of one or more

antihistamine and/or one or more steroid is indicated.

45. (Currently Amended) A process of preparing a pharmaceutical formulation according to
claim 1, which process comprises admixing a pharmaceutically acceptable carrier or excipient with
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof, and fluticasone or a pharmaceutically acceptable ester thereofatleast-one-steroid—or—a
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Atty. Docket: PAC/20632 US (4137-04700) Patent

46-52. (Canceled)

53.  (New) A formulation according to claim 1, wherein the pharmaceutically acceptable ester

is fluticasone propionate.

54. (New) A formulation according to claim 1, wherein the pharmaceutically acceptable ester

is fluticasone valerate.

55. (New) A pharmaceutical product comprising (i) azelastine, or a pharmaceutically
acceptable salt, solvate or physiologically functional derivative thereof, provided as a nasal spray,
and (ii) fluticasone or a pharmaceutically acceptable ester thereof, provided as a nasal spray, as a
combined preparation for simultaneous, separate or sequential use in the treatment of conditions

for which administration of one or more anti-histamine and/or one or more steroid is indicated.
56. (New) A nasal spray formulation comprising (i) azelastine, or a pharmaceutically
acceptable salt, solvate or physiologically functional derivative thereof, and (ii) fluticasone or a

pharmaceutically acceptable ester thereof, together with a pharmaceutically acceptable carrier or

excipient therefor.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

REMARKS/ARGUMENTS

Status of Claims

Claims 1,4, 6,7, 8, 18, 26, 28, 29, 30, 35, 36, 37, 38, 44, and 45 have been amended.

Claims 3, 5, 23-24, 31-34, 39-43, and 46-52 have been canceled.

New claims 53-56 have been added.

Thus, claims 1, 2, 4, 6-22, 25-30, 35-38, 44-45, and 53-56 are currently pending in this
application.

Applicants hereby request further examination and reconsideration of the presently claimed
application.
Restriction Requirement

Applicants affirm the election of group I, claims 1-22, 25-42 and 44-45. Furthermore,
Applicants have amended the pending claims to recite the elected species, namely a
pharmaceutical formulation comprising azelastine and fluticasone.
New Claims

Applicants have added new claims 53-54 directed to specific combinations of azelastine and
specific pharmaceutically acceptable esters of fluticasone, which are supported by paragraph 0045
of the published application. Further, Applicants have added new claims 55-56, which mirror
existing claims 28 and 29, and are drawn to a nasal spray as disclosed by paragraph 0010 of the
published application. The new claims are patentable for the reasons set forth below.
Claim Rejections — 35 US.C. § 112

Claims 6 and 18 stand rejected under 35 U.S.C. § 112, second paragraph, as being indefinite
for failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention. Applicants have amended claim 6 to remove the term “about.” Applicants have also
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Atty. Docket: PAC/20632 US (4137-04700) Patent

amended claim 18 to remove the recitation of a narrower range of values. In consideration of the
foregoing, Applicants respectfully request withdrawal of the rejections.
Claim Rejections — 35 U.S.C. § 102

Claims 1, 2, 4, 7, 9-10, 12-21, 30-31, and 44-45 stand rejected under 35 U.S.C. § 102(b) as
being anticipated by Cramer, European Patent No. 0780127 (hereinafter “Cramer™). Applicants
note that claim 5 was not rejected as being anticipated by Cramer. Applicants have amended claim
1 to incorporate the limitations of now canceled claim 5 and respectfully submit that claims 1, 2, 4,
7,9-10, 12-21, 30-31, and 44-45 are not anticipated by Cramer.

Claim Rejections — 35 U.S.C. § 103

Claims 1, 2, and 6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Malmqvist-Granlund, et al., U.S. Patent No. 6,391,340 (hereinafter “Malmqvist-Granlund’).
Applicants note that claim 5 was not rejected as being obvious in view of Malmgvist-Granlund.
Applicants have amended claim 1 to incorporate the limitations of now canceled claim 5 and
respectfully submit that claims 1, 2 and 6 are not obvious over Malmgvist-Granlund.

Claims 5 and 35-38 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Cramer. Claims 22 and 26-27 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Cramer in view of Modi, U.S. Patent No. 6,294,153 (hereinafter “Modi”). Claims 28-29 stand
rejected under 35 U.S.C. § 103(a) as being unpatentable over Cramer in view of Alfonso, et al.,
U.S. Patent No. 6,017,963 (hereinafter “Alfonso”). Accordingly, the pending claims stand or fall on
the above-recited application of the primary reference, Cramer, alone or in combination with the
secondary references, Modi or Alfonso, to independent claims 1, 26, 28, and 29. Applicants
respectfully submit the pending claims are patentable because the broad genus disclosed in the

primary reference does not render obvious the Applicants’ claimed species directed to a
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Atty. Docket: PAC/20632 US (4137-04700) Patent

pharmaceutical formulation comprising azelastine and fluticasone. Further, Applicants submit
herewith objective evidence of nonobviousness in that the claimed species directed to a
pharmaceutical formulation comprising azelastine and fluticasone displays unexpectedly beneficial

properties, is commercially successful, and fills a long felt but unsolved need.

The Legal Standard for Obviousness

The MPEP provides that “establishing a prima facie case of obviousness” requires, “the
clear articulation of the reason(s) why the claimed invention would have been obvious.” See
MPEP § 2142. The MPEP also acknowledges that “[t]he Supreme Court in KSR noted that the
analysis supporting a rejection under 35 U.S.C. 103 should be made explicit.” See MPEP § 2143.

Moreover, in KSR Int’l Co. v. Teleflex, Inc., the United States Supreme Court explained
that, “a patent composed of several elements is not proved obvious merely by demonstrating that
each of its elements was, independently, known in the prior art,” but, additionally whether “the
claim extends to what is obvious.” See KSR Int’l Co. v. Teleflex, Inc., 82 USPQ2d 1385, 1397
(2007). Expounding on its edict, the Supreme Court went on to opine that an obviousness
determination is based upon a “proper application of Graham,” including consideration of
“secondary factors” that may weigh against an obviousness determination. See KSR Int’l Co. v.
Teleflex, Inc., 82 USPQ2d at 1399 (citing Graham v. John Deere Co. of Kansas City, et al., 383
U.S. 1, 148 USPQ 459 (1966)). The Office Action states:

[t]he factual inquiries set forth in Graham v. John Deere Co., 383

U.S. 1, 148 USPQ 459 (1966), that are applied for establishing a

background for determining obviousness under 35 U.S.C. 103(a)

are summarized as follows:

1. Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the

claims at issue.
3. Resolving the level of ordinary skill in the pertinent art.

57562 v3/4137.04700 -12 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

4, Considering objective evidence present in the application
indicating obviousness or nonobviousness.

See Office Action at 10. In an attempt to satisfy the factual inquiries set forth in Graham, the Office
Action addresses the “determining the scope and contents of the prior art” and “ascertaining the
differences between the prior art and the claims at issue” portions of the Graham factual inquiries.
However, the Office Action is silent with regards to the “resolving the level of ordinary skill in the
pertinent art” and “considering objective evidence present in the application indicating obviousness
or nonobviousness” portions of the Graham factual inquiries.

A. Cramer does not fairly suggest the elected species

In ascertaining the difference in the prior art and claim 5, the Office Action acknowledges
“Cramer does not exemplify a composition comprising azelastine and fluticasone.” See Office
Action at 12. As such, the Office Action retreats to a “rationale-based” obviousness rejection based
on the conclusion that:

one of ordinary skill in the art would have been motivated to make a
composition comprising azelastine and fluticasone because Cramer
suggests that the combination of a gluccocortoid (i.e. fluticasone)
and antihistamine (i.e. azelastine) provide improved relief of
symptoms associated with seasonal or perennial allergic
rhinoconjunctivitis.
See Office Action at 12.
The Office Action then supports its “rationale-based” rejection by stating, “the claimed

invention would have been prima facie obvious to one of ordinary skill in the art at the time the

invention was made because the prior art is fairly suggestive of the claimed invention.” See

Office Action at 13 (emphasis added). As noted previously, “establishing a prima facie case of
obviousness” requires, “the clear articulation of the reason(s) why the claimed invention would

have been obvious.” See MPEP § 2142, The Office Action’s conclusion does not support a prima
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Atty. Docket: PAC/20632 US (4137-04700) Patent

Jacie case of obviousness because the Office Action does not clearly articulate why the claimed
invention would be obvious.

The Office Action’s reliance and discussion of Cramer does not articulate why the claimed
pharmaceutical formulation comprising azelastine and fluticasone would be obvious in view of
Cramer’s general disclosure that mixtures of glucocorticoids and mixtures of antihstamines could

be combined. The total number of possible glucocorticoids specified in Cramer is six

(beclomethasone, flunisolide, triamcinolone, fluticasone, mometasone and budesonide) and the

total number of antihistamines is three (cetirizine, loratadine, azelastine). Accoringly, there is

a total of eighteen different combinations disclosed in Cramer. The present application claims just
one of these combinations, and it is common ground that this particular combination (fluticasone
and azelastine) is not explicitly mentioned in Cramer. The number of possible combinations rises
exponentially when considering the breadth of the disclosed combinations of racemates, salts, and
mixtures of the glucocorticoid and antihistamine agents.

As such, Cramer’s disclosure cannot be “fairly suggestive of the claimed invention,” see
Office Action at 13, because, as the MPEP states, the rationale for supporting an obviousness
determination requires, “choosing from a finite number of identified, predictable solutions, with a
reasonable expectation of success.” See MPEP § 2143; see also KSR Int’l Co. v. Teleflex, Inc., 82
USPQ2d at 1397 (a combination of elements is obvious if “there are finite number of identified,
predictable solutions, a person of ordinary skill has good reason to pursue.”). Clearly, Cramer’s
recitation of the possibility of innumerous combinations of compounds does not disclose a “finite
number of identified, predictable solutions.” See id.

Based on the foregoing, Applicants respectfully submit that the Office Action does not

present a prima facie case of obviousness with regard to the instant claims.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

B. Secondary considerations indicate that the combination of azelastine and fluticasone is

nonobviousness

Assuming, without conceding, that the Office Action’s “rationale and motivation”
discussion is sufficient, nevertheless, the Office Action’s suggestion of a prima facie case of
obviousness must fail because the unaddressed “secondary considerations” described below render
the instant claims nonobvious. See KSR Int'l Co. v. Teleflex, Inc., 82 USPQ2d at 1399.
Applicants provide herewith a Rule 1.132 declaration of inventor Geena Malhotra and the
accompanying Exhibits A-C setting forth evidence of the following secondary considerations of
nonobviousness.

1. The combination of azelastine and fluticasone displays unexpected, beneficial results

A showing of unexpected results may rebut a prima facie case of obviousness, and is
particularly applicable in the inherently unpredictable chemical arts where minor changes may
yield substantially different results. See e.g., In re Soni, 34 USPQ2d 1684, 1687 (Fed. Cir. 1995).
Exhibit A of the declaration demonstrates that the claimed pharmaceutical formulation comprising
azelastine and fluticasone has unexpected and beneficial stability. As noted in paragraph 2 of the
declaration:

The results in Table II show that the individual active materials (e.g.,

azelastine. HCI, budesonide, and fluticasone propionate) have good stability, in that

the impurity levels are fairly constant in all the tests. The results in Table II also

show that the combination of azelastine and budesonide are relatively unstable, with

varying, and high amounts of impurities developing during the tests. Surprisingly,

the results for azelastine and fluticasone show good stability throughout the tests, as

the amount of impurity remains constant and at a low level.

These tests demonstrate that there is a clear unexpected advantage in product stability in

formulating azelastine with fluticasone rather than with other steroids such as budesonide.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

Improved product stability is extremely important in pharmaceutical compositions as is understood
by those skilled in the art.

Furthermore, Exhibits B1 and B3 of the declaration demonstrate that a pharmaceutical
formulation comprising azelastine and fluticasone has unexpected and beneficial efficacy when
administered to patients. Specifically, Exhibit B1 notes that the use of DUONASE (a commercial
pharmaceutical formulation comprising azelastine and fluticasone) “is very effective when
compared [to] the available other nasal sprays.” Likewise, Exhibit B3 notes (with emphasis
added):

DUONASE Nasal Spray is very very effective in all types of allergic rhinitis.

Especially in “Seasonal allergic rhinitis”, Fluticasone alone or azelastine alone also

has been tried. But single drug was not effective as compared with the combination
of both i.e. “DUONASE Nasal Spray”.

Likewise, the remainder of the doctor statements in Exhibit B extol the therapeutic benefits of the
claimed pharmaceutical formulation comprising azelastine and fluticasone. Such recognition by
skilled artisans of the merits of the invention is further evidence of nonobviousness. See Akzo N.V.
v. United States Int’l Trade Comm’n, 1 USPQ2d 1241, 1247 (Fed. Cir. 1986). These doctor
statements demonstrate a clear, unexpected advantage in treatment efficacy, namely that the
combination of azelastine and fluticasone provides a synergistic benefit in efficacy over azelastine
alone or fluticasone alone.

As set forth above, the declaration provides strong evidence that the claimed
pharmaceutical formulation comprising azelastine and fluticasone has unexpected and beneficial
stability, and that upon administration to a patient, unexpected and beneficial enhanced efficacy is
observed.  Accordingly, the claimed pharmaceutical formulation comprising azelastine and

fluticasone is nonobvious in view of these unexpected results.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

2. The combination of azelastine and fluticasone is commercially successful

Commercial success is a strong factor favoring nonobviousness. See e.g., dkzo N.V. at
1246. As noted in paragraph 3 of the declaration, a pharmaceutical formulation comprising
azelastine and fluticasonse is commercially available where approved as DUONASE nasal spray.
The doctor statements set forth in Exhibit B provide further evidence of the commercial success of
DUONASE nasal spray. Furthermore, as noted in paragraph 5 of the declaration the present
application claiming a pharmaceutical formulation comprising azelastine and fluticasonse is
licensed to Meda Pharmaceuticals, which specializes in respiratory, allergy, and cough-cold
products. Given its expertise and knowledge in the field of treatment, the willingness of Meda
Pharmaceuticals to license the pending application is further evidence of the commercial success of
the claimed pharmaceutical formulation comprising azelastine and fluticasone. Accordingly, the
claimed pharmaceutical formulation comprising azelastine and fluticasone is nonobvious in view
of its commercial success.

3. The combination of azelastine and fluticasone fills a long-felt need

As set forth in Graham, the existence of a long-felt and unsolved need in the art is further
evidence of nonobviousness. Applicants note that Cramer was published on June 25, 1997, which
was over 10 years ago. Nonetheless, as noted in paragraph 5 of the declaration, inventor Geena
Malhotra is unaware of another commercially available pharmaceutical formulation comprising an
antihistamine and a steroid. Likewise, the doctor statement of Exhibit B4 notes that:

I have been using nasal sprays from the year 1993, ever since I joined my present

institution. I have used Beclomethasone, Budesonide, Azelastine, Fluticasone,

Mometasone, with oral antihistamines down the line till date.

The present combination spray of a weak (non sedating component) Azelastine and

fluticasone (steroid component) is complete by itself in my patients of chronic

simple rhinitis following nasal + sinus polyposis surgery and those unwilling for
surgery or unfit for surgery.

57562 v3/4137.04700 -17 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

Such “[f]irsthand practical knowledge of unsolved needs in the art, by an expert, is evidence of the
state of the art.” See In re Piasecki, 223 USPQ 785, 789 (Fed. Cir. 1984). Applicants respectfully
submit that the evidence establishes a long-felt need dating back to 1993 that continued unsolved
even after the subsequent publication of Cramer in 1997. Applicants further submit that the lack
of another commercially available pharmaceutical formulation comprising an antihistamine and a
steroid further evidences a long-felt need and the failure of others to address the need prior to the
present invention. Accordingly, the claimed pharmaceutical formulation comprising azelastine and
fluticasone is nonobvious given that it meets the long-felt need outlined above.

4. The secondary considerations require a finding of nonobviousness

As set forth above, the claimed pharmaceutical formulation comprising azelastine and
fluticasone displays unexpected, beneficial results; is commercially successful; and fills a long-felt
need in the art. Accordingly, the totality of the secondary considerations requires a finding that the

pending claims are not obvious, and therefore patentable, in view of the prior art of record.

57562 v3/4137.04700 -18 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

CONCLUSION

Consideration of the foregoing amendments and remarks, reconsideration of the
application, and withdrawal of the rejections are respectfully requested by Applicants. No new
matter is introduced by way of the amendment. It is believed that each ground of rejection raised
in the Office Action dated January 23, 2009 has been fully addressed. If any fee is due as a result
of the filing of this paper, please appropriately charge such fee to Deposit Account Number 50-
1515 of Conley Rose, P.C., Texas. If a petition for extension of time is necessary in order for this
paper to be deemed timely filed, please consider this a petition therefore.

If a telephone conference would facilitate the resolution of any issue or expedite the
prosecution of the application, the Examiner is invited to telephone the undersigned at the

telephone number given below.

Respectfully submitted,
CONLEY ROSE, P.C.

7-23-09

Date:
'y B. Carroll 4
. No. 39,624
5601 Granite Parkway, Suite 750 ATTORNEY FOR APPLICANTS

Plano, Texas 75024
(972) 731-2288 (Telephone)
(972) 731-2289 (Facsimile)

57562 v3/4137.04700 -19 -
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. Atty Docket: PAC/20632 US (4137-04700) ' Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Amar Lulla, er al.
Group Art Unit: 1616
Serial No.:  10/518,016
Examiner: Kristie Latrice Brooks
Filed: July 6, 2005
Confirmation No.: 4912
For: COMBINATION OF AZELASTINE AND
STEROIDS

LN O O O U U SO0 WO

DECLARATION UNDER 37 CFR §1.132

I, Geena Malhotra, hereby declare and say that:
1. I am a co-inventor of the invention claimed in the above-identified patent application.

2. Attached as Exhibit A is comparison data for five compositions:
Column 1: Azelastine. HCI
Column 2: Budesonide
Column 3: Azelastine.HC] & Budesonide

Column 4: Fluticasone Propionate
Column 5: Azelastine. HCI and Fluticasone Propionate

Table I of Exhibit A sets for the ingredient list for the five compositions. Table II of Exhibit A
sets forth comparative stability data for the five compositions. The results in Table II show the
impurity levels in the initial compositions, and after storage under certain conditions: for
ex;ample "25/60 RH at 1 M" means the composition was stored for one month at a
temperature of 25 degrees C and at a relative humidity of 60. The results in Table II show

that the individual active materials (e.g., azelastine.HCl, budesonide, and fluticasone

66734 v1/4137.04700
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Atty Dockei: PAC/20632 US (4137-04700) Patent

propionate) have good stability, in that the impurity levels are fairl& constant in all the tests.
The results in Table II also show that the combination of azelastine and budesonide are
relatively unstable, with varying, and high amounts of impurities developing during the tests.
Surprisingly, the results for azelastine and fluticasone show good stability throughout the

tests, as the amount of impurity remains constant and at a low level.

3. Attached as-Exhibit B is a compilation of statements from 6 medical practitioners, labeled
B1-B6, along with typed transcriptions. As is self-evident, these statements attest to various
advantages and superior results associated with patient use of the DUONASE product

comprising azelastine and fluticasone,

4, A pharmaceutical formulation comprising azelastine and fluticasonse is commercially

available where approved as DUONASE nasal spray, as shown in attached Exhibit C containing

information from the following website:

5. I am unaware of another commercially available pharmaceutical formulation comprising

an antihistamine and a steroid.

6. The present application is licensed to Meda Pharmaceuticals.

66734 v1/4137.04700
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Atty Docket: PAC/20632 US (4137-04700) Patent

7. 1, Geena Malhotra, further declare that all statements made herein of my own knowledge
are true and that all statements made on information and belief are believed to be true; and
further that these statements are made with the knowledge that willful false statements and the
like so made are punishable by fine, imprisonment, or both under section 1001 of Title 18 of the
United States Code and that such willful false statements may jeopardize the validity of this

application or any patent issuing thereon.

Date:

£ Juty 20%9, Quauolia

Name: GEENA MALHOTRA

66734 v1/4137.04700
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Exhibit B1

Dr.C.M. Mathew Chooracken . - . Consultation:
B.5c, M.B.B.S., M. S. (E.N.T)D.L.O, . ’ . Behind Ma-gin Free Market
Senlor Specialist in E.N,T. E Noar Kotlayam East Polioe Station
Civil Surgean ¥ .7 Collegtorate P.O., Kotisyam - 686 002

District Hosphal, Kottayam CoE 'Pr:. 2564884, Mb: B447288822
Reg. No. €473 . ' ,

e @;;%Q@.'%w%L

——r -

K@W L o G M. Mashew c}wavackﬂg

. Lo (BN TIDLO.
& = Sc. W, B. B. 8. 015 (E:
2 \ %63 B %en?o'rs;mcbuat wENT. -
sBwgeon,
' \ g*.;w!cl !}i;oaphuk. Mtwyam_
Resg, Ho. D473 :
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Best Available Copy

_ Dr.CM.MATHEW CHOORACKEN
To Cipla Respiratory

I have been usingthe Duonase nasal spray regularly for my nasal allergic. .
patients. [ found it is very effective when cémparecl the available other nasal

sprays. Oral medication can be avoided as well.

Kottayam
23/8/05
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1

fa .

DR.P.N.TEJANKAR H CLINIC
MS. ENTD) , : - " Jai Medical Centre (Near
E.N.T and Neck Specialist - -+ Gujrati Samaj, - Vasavda petrol pump ) »
Ex-Registrar EN.T. Hospital, Bombay Nai Sadak, Ujjain Ghantaghar, Freegunj, Ujjain
' ® 2561981 T 2514884 o

Time Mor: 11 to 2.00 Time:eve. 6 to 8.30
. SUNDAY HOLIDAY

P R T T TE L R L LR LRI (R TP LI

+ Nose and sinus endoscopy * Microlaryngeal Surgery * Microear Surgery (Trained
from Germany, France and Switzerland) *Plastic Sutgery of the Nose (rhinoplasty)

....................................................................................................................

Regarding Duonase

Using this product for-last so.many days. This is-ideal; first line agent for the
patient. The combination is adequate to deal with all type of allergy.

- Acts on both phases (early as well as late phase of allergy i.e. inhibit)
- Antagonises the H1 receptor activity with few side effect.
- Acts on multiple symptoms.

- The systemic bioavailability is less so can be used for a longer period

without side effect.

Tough to allergy safe to Nose
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. DR. PRASAD JAWALEKAR M.S (E.N.T) -

Reg.no.071882 , E.N.T Specialist

Krishna General Hospital " Dhanvantari E.N.T.Hospital
Gavhane building, P.C.M.T Chowk, Khodad Road, Narlaya.ugaon,'

‘Bhosari,Pune 411039. ® 27129516 Taluka Junnar, Dist. Pune 410504
Time: eve. 5-00 to 8-00 SUNDAY CLOSED ®02132-(Hosp.)244766 (R)243969

I have prescribed “Duonase Nasal spray” for 258 patients since Aug 2004 to
Aug 2005, And I found that Duonase Nasal Spray very very effective in all
types of allergic,rhinitis. Especially in “Seasonal allergic rhinitis”, Fluticasone
alone or azelastine alone also has been tried. But single drug was not effective
as compared with the combination of both i.e. “Duonase Nasal Spray”.

So I hereby strongly recommend Duonase Nasal Spray for allergic rhinitis.

EESVEEN
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" ‘
DR. MANISH MUNJAL

I have been using nasal sprays from the year 1993, ever since I joined my
. present institution. I have used Beclomethasone, Budesonide, Azelastine;

Fluticasone, Mometasone, with oral antihistamines down the line till date.

The present combination spray of a weak (non sedating component) Azelastine
and fluticasone (steroid component} is complete by itself in my patients of
chronic simple rhinitis following nasal + sinus polyposis surgery and those

unwilling for surgery or unfit for surgery.

There is a response noted within a week in a few patients but the maximum

number of patients respond very well after three weeks of therapy.

Recurrences of polypoéis after functional endoscopic sinus surgery is
rﬁarkedly reduced. Eye itching, crusting and nasal bleed as noted with earlier
preparations is not noted to that much extent of course caution/avoidance in
diabetic and hypertensive - patients is required for fear of worsening or
b EANEIIE AR fingal pathology (though have, not found much literature on the

issue on the net).

The combination Therapy (DUONASE] is gradually tapered off by me in two to
three months time.

Occasionally usage is not advised. The entire bottle must be finished for

having the best of results.

Hoping the future is bright for this combination and no.one digs up some

contra indication or side effect of this indication.

BEpNT
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Dr. SURESH VATS

Duonase Nasal sprayis unique & distinct from other available nasal sprays. E
due to it combined Anti-allergic & anti-inflammatory properties. It is an: '
excellent product, effective in majority of patients with allergic Rhinitis with or
without concomitant Bronchial Allergy. Worth Trying. Safe to use in certain
patients where oral antihistaminé may be harmful.

et

fass
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Exhibit B6

St &hdh g br. B.B. Mathur

T e " wifie < : Sonior Consultant & Associate Professor
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Dr. B.B. MATHUR

. Ducnase Nasal spray is highly effective. in controlling symptoms and
subsequent relapse in patients of Allergic Rhinitis. I have used this product in
many patients and due to.its efficacy it gives confidence to patients as it take
care symptoms due to rapid onset of action and long lasting relief due to anti-

inflamattory action..
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Exhibit C

S ST T ay o v o
CiplabreR T

Cipla.corn | Ciplaaids.org | Site map | Horne

@) Essential Cipla ) Essential Tools © Leisure Time

-
Cipla
Therapeutic Index

Nasal Preparations

Duonase Nasal Spray
Azelastine hydrochloride & Fluticasone propionate

Each spray delivers

Azelastine hydrochloride BP .......... 140 mcg
Fluticasone propionate BP ......... 50 meg
Composition

Fluticasone propionate BP ....... 0.0357% wiv
Azelastine Hydrochloride BP ..... 0.10% wiv
Benzalkonium Chloride NF ....... 0.01% wiv
(as preservative)

Phenyl Ethyl alcohol USP ...... 025% viv

(as preservative)

Description -

Duonase is an antihistamine-corticosteroid combination available as a metered spray
formulation for intranasal administration. It contains azelastine hydrochloride, which is a s
generation H 1 receptor antagonist with potent topical activity and fluticasone propionate,
synthetic corticosteroid with anti-inflammatory properties.

Pharmacology

As Duonase is a combination of Azelastine and Fluticasone; the pharmacological properti
both the molecules are given separately.

Pharmacology of Azelastine Hydrochloride

Azelastine hydrochloride, a phthalazinone derivative, exhibits histamine H 1 -receptor ant:
activity in isolated tissues, animal models, and humans. The major metabolite,
desmethylazelastine, also possesses H 1 -receptor antagonist activity.

Pharmacokinetics and Metabolism

After intranasal administration, the systemic bioavailability of azelastine hydrochloride is
approximately 40%. Maximum plasma concentrations (Cmax) are achieved in 2-3 hours, |
on intravenous and oral administration, the elimination half-life, steady-state volume of
distribution, and plasma clearance are 22 hours, 14.5 L/kg, and 0.5 LIlkg, respectively.
Approximately 75% of an oral dose of radiolabeled azelastine hydrochloride was excreted
feces with less than 10% as unchanged azelastine. Azelastine is oxidatively metabolized
principal active metabolite, desmethylazelastine, by the cytochrome P450 enzyme syster
specific P450 isoforms responsible for the biotransformation of azelastine have not been
identified; however, clinical interaction studies with the known CYP3A4 inhibitor erythrom)
failed to demonstrate a pharmacokinetic interaction. In a multiple-dose, steady-state drug
interaction study in normal volunteers, cimetidine (400 mg twice daily), a nonspecific P45(
inhibitor, raised orally administered mean azelastine (4 mg twice daily) concentrations by
approximately 65%.

The major active metabolite, desmethylazelastine, was not measurable (below assay limil
single-dose intranasal administration of azelastine hydrochloride. After intranasat dosing «
azelastine hydrochloride to steady-state, plasma concentrations of desmethylazelastine r:

http://www.cipladoc.com/therapeutic/admin.php?mode=prod&action=disp&id=213 7/22/2009
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CIPLADOC - Cipla Therapeutic Index Page 2 of 4

from 20-50% of azelastine concentrations. When azelastine hydrochloride is administerec
desmethylazelastine has an elimination half-life of 54 hours. Limited data indicate that the
metabalite profile is similar when azelastine hydrochioride is administered via the intranas
oral route.

Pharmacology of Fluticasone Propionate
Fluticasone propionate is a synthetic, trifluorinated corticosteroid with anti-inflammatory ar

In preclinical studies, fluticasone propionate revealed progesterone-like activity similar to
natural hormone. However, the clinical significance of these findings in relation to the low
levels is not known.

The precise mechanism through which fluticasone propionate affects allergic rhinitis symg
not known. Corticosteroids have been shown to have a wide range of effects on multiple
types (e.g., mast cells, eosinophils, neutrophils, macrophages, and lymphocytes) and me:
(e.g., histamine, eicosanoids, leukotrienes, and cytokines) involved in inflammation.

Pharmacokinetics:

Absorption: Fluticasone propionate delivered by the intranasal route has an absolute
bioavailability averaging less than 2%. After intranasal treatment of patients with allergic r
for 3 weeks, fluticasone propionate plasma concentrations were above the level of detecti
pg/mL) only when recommended doses were exceeded and then only in occasional samy
low plasma levels. Due to the low bioavailability by the intranasal route, the majority of the
pharmacokinetic data was obtained via other routes of administration. Studies using oral «
of radiolabeled drug have demonstrated that fluticasone propionate is highly extracted fro
plasma and absorption is low. Oral bioavailability is negligible, and the majority of the circ
radioactivity is due to an inactive metabolite.

Distribution: Following intravenous administration, the initial disposition phase for flut
propionate was rapid and consistent with its high lipid solubility and tissue binding. The v¢
distribution averaged 4.2 L/kg.

The percentage of fluticasone propionate bound to human plasma proteins averaged 91%
obvious concentration relationship. Fluticasone propionate is weakly and reversibly boung
erythrocytes and freely equilibrates between erythrocytes and plasma. Fluticasone propio
not significantly bound to human transcortin.

Metabolism: The total blood clearance of fluticasone propionate is high (average, 1,0¢
mL/min), with renal clearance accounting for less than 0.02% of the total. The only circula
metabolite detected in man is the 17(beta)-carboxylic acid derivative of fluticasone propio
which is formed through the cytochrome P450 3A4 pathway. This inactive metabolite had
affinity (approximately 1/2,000) than the parent drug for the glucocorticoid receptor of hur
cytosol in vitro and negligible pharmacological activity in animal studies. Other metabolite:
detected in vitro using cultured human hepatoma cells have not been detected in man.

Elimination: Following intravenous dosing, fluticasone propionate showed polyexpor
kinetics and had a terminal elimination half-life of approximately 7.8 hours. Less than 5%
radiolabeled oral dose was excreted in the urine as metabolites, with the remainder excre
the feces as parent drug and metabolites.

Indications

Duonase is indicated for the management of symptoms of allergic rhinitis once the neec
antihistamine and corticosteroid has been established. It is recommended to treat mode
severe persistent symptoms in adults above 12 years. For children above 5 years
Duonase is recommended for severe symptoms of allergic rhinitis. Duonase can
used for treating non-allergic vasomotor rhinitis in adults and children 12 years of age anc

Dosage And Method of Administration
Adults and children 5 years and older: 1 spray/nostril twice daily

The recommended dosage should not be exceeded. Not recommended for use in childrer
5years.

http://www cipladoc.com/therapeutic/admin.php?mode=prod&action=disp&id=213 7/22/2009
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Contraindications
Duonase is contraindicated in patients with or known hypersensitivity to azelastine hydroc
or fluticasone propionate or any of the components of the preparation.

Warnings and Precautions

e Concurrent use of this combination with alcohol or other CNS depressants or othe
antihistamines should be avoided as additional reductions in alertness and additio
impairment of CNS performance may occur due to azelastine.

e The replacement of a systemic corticosteroid with a topical corticosteroid can be
accompanied by signs of adrenal insufficiency. Some patients may experience sy
of withdrawal e.g. joint and/or muscular pain, lassitude and depression.

e The concomitant use of an intranasal corticosteroid with other corticosteroids coul
increase the risk of signs or symptoms of hypercorticism and/ or suppression of th
axis. Therefore the combination should be used cautiously in patients with other
pathological conditions requiring steroids.

¢ Intranasal corticosteroids may cause a reduction in growth velocity when administ
higher dose. The recommended dosage of Duonase should not be exceeded.

o Special care is needed in patients with lung tuberculosis and fungat and viral infec
Children who are on immunosuppressant drugs are more susceptible to infections
healthy children. Chicken pox and measles for example can have a more serious «
a fatal course in children on immunosuppressant corticosteroids.

During long term therapy, monitoring of hematological and adrenal function is adv

» In clinical studies with intranasal fluticasone propionate, the development of localiz
infections of the nose and the pharynx with Candida albicans has been seen rarel:
such an infection develops, it may require treatment with appropriate local therapy
discontinuation of the treatment with Duonase is advised

Drug Interactions

The use of Duonase in patients taking concurrent drugs, which are potent inhibitors of ti
cytochrome 450 3A4 system eg. Ketoconazole and protease inhibitors such as ritonavir
associated with increased systemic exposure of fluticasone.

Pregnancy
The combination should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.

Lactation
It is not known whether azelastine hydrochloride or fluticasone propionate is excreted in h
milk. Hence, caution should be exercised while prescribing this combination to nursing mc

Undesirable Effects
The most likely side effects with this combination are headache, somnolence, pharyngitis,
epistaxis, nasal bumingfirritation, nausea, vomiting, cough, taste disturbance. The combir -

. may produce a bitter taste, which may lead to occasional nausea. Bitter taste disappears

sometime.

Shelf Life
2 years

Storage and Handling Instructions
Store below 30 ° C.

Do not refrigerate.

Protect from direct sunlight.

Packaging Information
Duonase Nasal Spray
Sales pack contains 70 metered doses
Last Updated: M

7/22/2009
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.

10/518,016 07/06/2005 Amar Lulla PAC/20632 US 4912
(4137-04700)

30652 7590 04/28/2010
CONLEY ROSE, P.C. | EXAMINER
5601 GRANITE PARKWAY, SUITE 750 BROOKS, KRISTIE LATRICE
PLANO, TX 75024
| ART UNIT | PAPER NUMBER
1616
| MAIL DATE | DELIVERY MODE
04/28/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

10/518,016 LULLA ET AL.
Office Action Summary Examiner ArtUnit

KRISTIE L. BROOKS 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.

If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 23 July 2009.
2a)[X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1.2.4.6-22.25-30.35-38,44.45 and 53-56 is/are pending in the application.
4a) Of the above claim(s) _____is/are withdrawn from consideration.
5)] Claim(s)__is/are allowed.
6)X] Claim(s) 1,2.4.6-22,25-30.35-38.44.45 and 53-56 is/are rejected.
(
(

7)J Claim(s) is/are objected to.
8)[] Claim(s) are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)lJAIIl b)[]Some * ¢)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) I:] Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) X Information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application
Paper No(s)/Mail Date 7/23/09;8/7/09. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20091029
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Application/Control Number: 10/518,016 Page 2
Art Unit: 1616

DETAILED ACTION
Status of Application
1. Claims 1, 2, 4, 6-22, 25-30, 35-38, 44-45 and 53-56 are pending. Claims
53-56 are new.
2. Receipt and consideration of Applicants remarks/arguments submitted on

July 23, 2009 is acknowledged.

3. Rejections not reiterated from the previous Office Action are hereby
withdrawn. The following rejections are either reiterated or newly applied. They
constitute the complete set of rejections presently being applied to the instant

application.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for

all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1,
148 USPQ 459 (1966), that are applied for establishing a background for

determining obviousness under 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at
issue.

3. Resolving the level of ordinary skill in the pertinent art.
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Application/Control Number: 10/518,016 Page 3
Art Unit: 1616

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
5. Claims 1-2, 4, 7-21, 30, 35-38, 44-45, and 53-56 are rejected under

U.S.C. 103(a) as being unpatentable over Cramer (EP 0780127).

Applicant claims a pharmaceutical formulation which comprises
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof and fluticasone, or a pharmaceutically acceptable
ester thereof, wherein fluticasone or a pharmaceutically acceptable ester thereof

in an amount from about 50micrograms/ml to about 5mg/ml of the formulation.

Determination of the scope and content of the prior art (MPEP 2141.01)

Cramer teaches a nasal spray composition comprising about 0.001 to
about 0.2% concentration of a glucocorticosteroid (i.e. beclomethasone,
flunisolide, triamcinolone, fluticasone, mometasone, bedusonide and
pharmaceutically acceptable salts), 0.01 to about 4% concentration of an
antihistamine (i.e. azelastine or pharmaceutically acceptable salt thereof, and an
intranasal carrier (see the abstract and page 2 lines 36-45). The composition
may contain isotonic agents such as citric acid, boric acid, propylene glycol, etc.,
thickening agents such as xanthan gum, microcrystalline cellulose,
carboxymethyl cellulose, hydroxypropyl cellulose, etc., humectants such as

sorbitol, propylene glycol, polyethylene glycol, etc. and preservatives such as
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Application/Control Number: 10/518,016 Page 4
Art Unit: 1616

benzyl alcohol, phenylethyl alcohol, and quaternary ammoniums such as
benzalkonium chloride (see page 4 lines 50-58 and page 5 lines 1-22). The
composition may contain surfactants such as Polysorbate 80, Octoxynol, etc.
(see page 5 lines 11-16). The pH of the composition is from about 4.5 to about 9
(see page 2 lines 57-58). The composition may be formulated into a nasal
solution (for use as drops or a spray), a nasal suspension, ointment, or gel (see
page 3 lines 43-47). Typically the dosage units may be prepared to deliver
0.5mcg to about 100mcg of the glucocorticoid and 5mcg to about 1000mcg of the
antihistamine spray (see page 3 lines 58 and page 4 lines 1-2).

Example lll discloses an intranasal pharmaceutical composition prepared by
combining the following components utilizing conventional mixing techniques,

shown below:
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(see page 6, Example IlI).

Ascertainment of the difference between the prior art and the claims (MPEP
2141.02)
Cramer does not exemplify a composition comprising azelastine and

fluticasone.

GSK Exhibit 1005 - Page 50 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Application/Control Number: 10/518,016 Page 5
Art Unit: 1616

Finding of prima facie obviousness Rational and Motivation (MPEP
2142-2143)

However, one of ordinary skill in the art would have been motivated to
make a composition comprising azelastine and fluticasone because Cramer
suggests that the combination of a glucocorticoid (i.e. fluticasone) and an
antihistamine (i.e. azelastine) provide improved relief of symptoms associated
with seasonal or perennial allergic rhinoconjunctivitis.

Thus, it would have been obvious to one of ordinary skill in the art at the
time the claimed invention was made to make a composition comprising
azelastine and fluticasone for the purpose of providing intranasal compositions
with improved effectiveness in the treatment of seasonal or perennial allergic
rhinoconjunctivitis.

Although Cramer does not specifically teach the instantly claimed ester (or
salt) forms of fluticasone (i.e. fluticasone valerate or fluticasone propionate),
Cramer suggest that fluticasone can be present in a pharmaceutically acceptable
salt form. It would have been obvious to one of ordinary skill in the art to utilize
fluticasone in any pharmaceutically acceptable salt form that would be
therapeutically beneficial to fluticasone. Further, it is known in the art that
pharmaceutically acceptable salt forms can include hydrochloride, propionate,
valerate salt, etc. (as evidenced by Link et al. US 6,583,180, see column 183

lines 38-67).
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Application/Control Number: 10/518,016 Page 6
Art Unit: 1616

Therefore, the claimed invention would have been prima facie obvious to
one of ordinary skill in the art at the time the invention was made because the

prior art is fairly suggestive of the claimed invention.

7. Claims 22 and 26-27 are rejected under U.S.C. 103(a) as being

unpatentable over Cramer (EP 0780127) in view of Modi (US 6,294,153).

Applicant claims a pharmaceutical formulation which comprises
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof and fluticasone, or a pharmaceutically acceptable
ester thereof, wherein fluticasone or a pharmaceutically acceptable ester thereof

in an amount from about 50micrograms/ml to about 5mg/ml of the formulation.

Determination of the scope and content of the prior art (MPEP 2141.01)

Cramer teaches a nasal spray composition comprising about 0.001 to
about 0.2% concentration of a glucocorticosteroid (i.e. beclomethasone,
flunisolide, triamcinolone, fluticasone, mometasone, bedusonide and
pharmaceutically acceptable salts), 0.01 to about 4% concentration of an
antihistamine (i.e. azelastine or pharmaceutically acceptable salt thereof, and an
intranasal carrier (see the abstract and page 2 lines 36-45). The composition
may contain isotonic agents such as citric acid, boric acid, propylene glycol, etc.,

thickening agents such as xanthan gum, microcrystalline cellulose,
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Application/Control Number: 10/518,016 Page 7
Art Unit: 1616

carboxymethyl cellulose, hydroxypropy! cellulose, etc., humectants such as
sorbitol, propylene glycol, polyethylene glycol, etc. and preservatives such as
benzyl alcohol, phenylethyl alcohol, and quaternary ammoniums such as
benzalkonium chloride (see page 4 lines 50-58 and page 5 lines 1-22). The
composition may contain surfactants such as Polysorbate 80, Octoxynol, etc.
(see page 5 lines 11-16). The pH of the composition is from about 4.5 to about 9
(see page 2 lines 57-58). The composition may be formulated into a nasal
solution (for use as drops or a spray), a nasal suspension, ointment, or gel (see
page 3 lines 43-47). Typically the dosage units may be prepared to deliver
0.5mcg to about 100mcg of the glucocorticoid and 5mcg to about 1000mcg of the
antihistamine spray (see page 3 lines 58 and page 4 lines 1-2).

Example lll discloses an intranasal pharmaceutical composition prepared by
combining the following components utilizing conventional mixing techniques,

shown below:
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......................................... (see page 6, Example Ill).

Ascertainment of the difference between the prior art and the claims (MPEP

2141.02)
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Application/Control Number: 10/518,016 Page 8
Art Unit: 1616

Cramer does not exemplify a nasal composition further comprising a
propellant. This deficiency is cured by the teachings of Modi.

Modi teaches aerosol formulations for nasal delivery comprising
pharmaceutical agents (i.e. anti-inflammatories, steroids, etc.), water, excipients
and a propellant (see the abstract and column 3 lines 30-40). Improved
penetration and absorption of the formulations can be achieved by mixing the
formulation with propellants such as tetrafluroethane, etc., especially when

delivered through aerosol devices (i.e. MDI). (see column 2 lines 5-24).

Finding of prima facie obviousness Rational and Motivation (MPEP
2142-2143)

One of ordinary skill in the art would have been motivated to make a
composition further comprising a propellant because Modi suggests that adding
propellants to nasal formulations can increase penetration and absorption in the
nasal cavity.

Thus, it would have been obvious to one of ordinary skill in the art at the
time the claimed invention was made to make a composition further comprising a
propellant for the purpose of increasing penetration of active formulations into the
nasal cavity.

Therefore, the claimed invention would have been prima facie obvious to
one of ordinary skill in the art at the time the invention was made because the

prior art is fairly suggestive of the claimed invention.

GSK Exhibit 1005 - Page 54 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Application/Control Number: 10/518,016 Page 9
Art Unit: 1616

8. Claims 1-2 and 6 are rejected under U.S.C. 103(a) as being unpatentable

over Cramer (EP 0780127) in view of Fassberg et al. (US 6,416,743).

Applicant claims a pharmaceutical formulation which comprises
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof and fluticasone, or a pharmaceutically acceptable
ester thereof, wherein fluticasone or a pharmaceutically acceptable ester thereof

in an amount from about 50micrograms/ml to about 5mg/ml of the formulation.

Determination of the scope and content of the prior art (MPEP 2141.01)

Cramer teaches a nasal spray composition comprising about 0.001 to
about 0.2% concentration of a glucocorticosteroid (i.e. beclomethasone,
flunisolide, triamcinolone, fluticasone, mometasone, bedusonide and
pharmaceutically acceptable salts), 0.01 to about 4% concentration of an
antihistamine (i.e. azelastine or pharmaceutically acceptable salt thereof, and an
intranasal carrier (see the abstract and page 2 lines 36-45). The composition
may contain isotonic agents such as citric acid, boric acid, propylene glycol, etc.,
thickening agents such as xanthan gum, microcrystalline cellulose,
carboxymethyl cellulose, hydroxypropyl cellulose, etc., humectants such as
sorbitol, propylene glycol, polyethylene glycol, etc. and preservatives such as
benzyl alcohol, phenylethyl alcohol, and quaternary ammoniums such as

benzalkonium chloride (see page 4 lines 50-58 and page 5 lines 1-22). The pH of
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Application/Control Number: 10/518,016 Page 10
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the composition is from about 4.5 to about 9 (see page 2 lines 57-58). The
composition may be formulated into a nasal solution (for use as drops or a
spray), a nasal suspension, ointment, or gel (see page 3 lines 43-47). Typically
the dosage units may be prepared to deliver 0.5mcg to about 100mcg of the
glucocorticoid and 5mcg to about 1000mcg of the antihistamine spray (see page
3 lines 58 and page 4 lines 1-2).

Example lll discloses an intranasal pharmaceutical composition prepared by
combining the following components utilizing conventional mixing techniques,

shown below:
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(see page 6, Example IlI).

Ascertainment of the difference between the prior art and the claims (MPEP
2141.02)

Cramer et al. do not teach the instantly claimed formulation comprising
azelastine and fluticasone with a particle size of less than 10pum. This deficiency
is cured by the teachings of Fassberg et al.

Fassberg et al. teach aerosol formulations for nasal administration
comprising 1,1,1,2 tetrafluoroethane and a medicament (see the abstract and

column 3 lines 2-7). Examples of the medicaments include antihistamines and
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steroids (see column 5 lines 61-66). The particle size of the active compound
ranges from 0.1-25um (see column 6 lines 11-15). The formulation may

optionally contain an excipient or surfactant (see the abstract).

Finding of prima facie obviousness Rational and Motivation
(MPEP 2142-2143)

One of ordinary skill in the art would have been motivated to make a
composition comprising azelastine and fluticasone with a particle size of less
than 10um because Fassberg et al. nasal compositions comprising
antihistamines (e.g. azelastine) or steroids (e.g. fluticasone) can be prepared
with a particle size ranging from 0.1-25um, which overlaps with the instantly
claimed particle size of less than 10um.

Thus, it would have been obvious to one of ordinary skill in the art at the
time the claimed invention was made to make a composition with the instantly
claimed particle size range because it is an obvious variation of particle sizes that
can be used in the preparation of nasal formulations.

Therefore, the claimed invention would have been prima facie obvious to
one of ordinary skill in the art at the time the invention was made because the

prior art is fairly suggestive of the claimed invention.

9. Claims 1, 25, 28-29 are rejected under U.S.C. 103(a) as being

unpatentable over Cramer (EP 0780127) in view of Alfonso et al. (US 6,017,963).
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Applicant claims a pharmaceutical formulation which comprises
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically
functional derivative thereof and fluticasone, or a pharmaceutically acceptable
ester thereof, wherein fluticasone or a pharmaceutically acceptable ester thereof

in an amount from about 50micrograms/ml to about 5mg/ml of the formulation.

Determination of the scope and content of the prior art (MPEP 2141.01)

Cramer teaches a nasal spray composition comprising about 0.001 to
about 0.2% concentration of a glucocorticosteroid (i.e. beclomethasone,
flunisolide, triamcinolone, fluticasone, mometasone, bedusonide and
pharmaceutically acceptable salts), 0.01 to about 4% concentration of an
antihistamine (i.e. azelastine or pharmaceutically acceptable salt thereof, and an
intranasal carrier (see the abstract and page 2 lines 36-45). The composition
may contain isotonic agents such as citric acid, boric acid, propylene glycol, etc.,
thickening agents such as xanthan gum, microcrystalline cellulose,
carboxymethyl cellulose, hydroxypropyl cellulose, etc., humectants such as
sorbitol, propylene glycol, polyethylene glycol, etc. and preservatives such as
benzyl alcohol, phenylethyl alcohol, and quaternary ammoniums such as
benzalkonium chloride (see page 4 lines 50-58 and page 5 lines 1-22). The pH of
the composition is from about 4.5 to about 9 (see page 2 lines 57-58). The
composition may be formulated into a nasal solution (for use as drops or a

spray), a nasal suspension, ointment, or gel (see page 3 lines 43-47). Typically
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the dosage units may be prepared to deliver 0.5mcg to about 100mcg of the
glucocorticoid and 5mcg to about 1000mcg of the antihistamine spray (see page
3 lines 58 and page 4 lines 1-2).

Example lll discloses an intranasal pharmaceutical composition prepared by
combining the following components utilizing conventional mixing techniques,

shown below:
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............................................ (see page 6, Example Ill).

Ascertainment of the difference between the prior art and the claims (MPEP
2141.02)
Cramer does not teach the instant formulation in the form of an insufflation

powder. This deficiency is cured by the teachings of Alfonso et al.

Alfonso et al. teaches intranasal and/or inhalation administration of
pharmaceutical agents (see the abstract). The dosage form suitable for
intranasal and/or inhalation administration can be in the form of a liquid solution
suspension, insufflation powder, etc. for administration as a nasal spray, drop or
inhaled fine particles (i.e. insuflation) (see column 3 lines 1-65, column 5 lines

36-45, and column 7 lines 1-26).
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Finding of prima facie obviousness Rational and Motivation (MPEP
2142-2143)

One of ordinary skill in the art would have been motivated to make the
instant composition in the form of an insufflation powder because Alfonso et al.
suggest the nasal compositions in the form of a spray, droplet, insufflation
powder, etc.

Thus, it would have been obvious to one of ordinary skill in the art at the
time the claimed invention was made to make the instant composition in the form
of an insufflation powder because it is an obvious variation of ways to administer
a nasal composition, as suggested Alfonso et al.

Therefore, the claimed invention would have been prima facie obvious to
one of ordinary skill in the art at the time the invention was made because the

prior art is fairly suggestive of the claimed invention.

Response to Arguments

Applicant's arguments filed August 7, 2009 have been fully considered but
they are not persuasive.

Applicant argues that Cramer is not fairly suggestive of the instantly
claimed combination and that the particular combination instantly claimed is not
explicitly mentioned.

This argument is not persuasive. Cramer specifically teaches a nasal
spray comprising the combination of a glucocorticoid (i.e. fluticasone) and an

antihistamine (i.e. azelastine). There are a limited number of glucocorticoids (six)
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and antihistamines (three) recited. It is well within the means for one of ordinary
skill in the art to try the instant combination as there are a small number of
actives to choose from. Furthermore, disclosed examples and preferred
embodiments do not constitute a teaching away from a broader disclosure or
nonpreferred embodiments. In re Susi, 440 F.2d 442, 169 USPQ 423 (CCPA
1971).

Next, Applicant argues that the combination of azelastine and fluticasone
display unexpected beneficial results. Applicant provides a 1.132 declaration,

submitted on July 23, 2009, as evidence of the superior combination.

1.132 Declaration

The declaration provided by Applicant provides a table (Table 1) that
discloses five compositions, i.e. budesonide alone, azelastine alone, azelastine
and budesonide, fluticasone alone, and azelastine and fluticasone. The table
also lists the ingredients or excipients added to each composition.

Table Il compares the stability of each composition by disclosing the total
impurity level of the composition, at the beginning of testing, after one month,
and after three months of storage. The impurity level for the composition
comprising azelastine and fluticasone appears to remain low and consistently
stable throughout the testing period when compared to the composition

comprising azelastine and budesonide.
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However, this data is not persuasive. First, Applicant has not described
what testing method was used, what assay was utilized, and how the impurity
level was calculated.

Second, Applicant has not described what the impurity is. It is unclear if
the impurity arises from the active, excipients, formulations, etc.

Third, Applicant did not test against the closest prior art examples,
described in Cramer (see Example 3). Example 3 in Cramer discloses a
composition comprising azelastine and triamcinolone.

Last, it should be noted in Table I, that the instant composition comprising
azelastine and fluticasone contains phenylethyl alcohol (a preservative/
antibacterial), whereas the composition comprising azelastine and budesonide
does not. It is well known in the art that a preservative is added to composition to
prevent decomposition of a substance and to destroy or inhibit multiplication of
microorganisms, which also causes decomposition (as evidence by Dorland’s
Medical Dictionary, Mosby’s Medical Dictionary, and American Heritage Medical
Dictionary, see 892 form). It is further known that a preservative increases the
shelf life of compositions (as evidenced by Cramer page 5 lines 16-18).
Applicant is predicating its unexpected results of the instant formulation by
measuring the level of impurity in the formulations when compared compositions
with similar actives. However, an extremely critical element is missing from the
comparative composition. It is neither unexpected nor surprising that a

composition comprising an additional preservative would be capable of keeping

GSK Exhibit 1005 - Page 62 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Application/Control Number: 10/518,016 Page 17
Art Unit: 1616

impurity levels lower and increasing shelf life when compared to a composition
that does not contain the preservative or a lesser amount of preservative.

Applicant also provided a compilation of statements from 6 medical
practitioners that attest to the various advantages and superior results associated
with the use of the instant invention. Applicant further argues that there is a long
felt need for an improved nasal formulation and that the instant composition,
known as DUONASE, is a commercial success.

However, given the deficiencies in the data provided by Applicant, one of
ordinary skill in the art cannot accurately ascertain whether any unexpected

results have occurred.

Therefore, Applicant's arguments and evidence of nonobviousness are not

persuasive.

Conclusion

10.  Applicant's amendment necessitated the new ground(s) of rejection
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL.
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as
set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire
THREE MONTHS from the mailing date of this action. In the event a first reply is
filed within TWO MONTHS of the mailing date of this final action and the advisory

action is not mailed until after the end of the THREE-MONTH shortened statutory
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period, then the shortened statutory period will expire on the date the advisory
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be
calculated from the mailing date of the advisory action. In no event, however, will
the statutory period for reply expire later than SIX MONTHS from the date of this

final action.

Any inquiry concerning this communication or earlier communications from
the examiner should be directed to KRISTIE L. BROOKS whose telephone
number is (571)272-9072. The examiner can normally be reached on M-F
8:30am-6:00pm Est..

If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Johann R. Richter can be reached on (571) 272-0646.
The fax phone number for the organization where this application or proceeding

is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from
the Patent Application Information Retrieval (PAIR) system. Status information
for published applications may be obtained from either Private PAIR or Public
PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service
Representative or access to the automated information system, call 800-786-

9199 (IN USA OR CANADA) or 571-272-1000.

KB

/Mina Haghighatian/
Primary Examiner, Art Unit 1616
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Atty. Docket: PAC/20632 US (4137-04700) Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Amar Lulla, ef al. §
§ Group Art Unit: 1616
Serial No.: 10/518,016 8
§ Examiner: Kristie Latrice Brooks
Filed: July 6, 2005 §
§ Confirmation No.: 4912
For: COMBINATION OF AZELASTINE AND §
STEROIDS §
§
CERTIFICATE OF EFS-WEB FILING
Mail Stop: After Final I hereby certify that this correspondence is being
Commissioner for Patents electronically filed at the USPTO website to: Mail Stop

PO Box 1450 After Final, Commissioner for Patepts, P.Q. Box 1450,
i - o
Alexandria, VA 22313-1450 Alexg;drla VA 22313 1,;150 on \ﬁ QPi ) ‘Z.S pASI(®)
Lirda Kelrick

AMENDMENTS AND RESPONSE TO
FINAL OFFICE ACTION DATED APRIL 28, 2010

Dear Sir:

In response to the Final Office Action dated April 28, 2010, Applicanis respectfully request
reconsideration of the above-identified application as follows.

A listing of claims begins on page 2 of this paper.

Remarks/Arguments begin on page 9 of this paper.

90791 v1/4137.04700 1
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LISTING OF CLAIMS

1. (Previously Presented) A pharmaceutical formulation which comprises azelastine, or a
pharmaceutically acceptable sait, solvate or physiologically functional derivative thereof, and
fluticasone or a pharmaceutically acceptable ester thereof, which contains the fluticasone or a
pharmaceutically acceptable ester thereof in an amount from about 50 micrograms/ml to about 5

mg/ml of the formulation.

2. (Original) A pharmaceutical formulation according to claim 1, wherein said azelastine

is present as azelastine hydrochloride.

3. (Canceled)

4. (Previously Presented) A formulation according to claim 1, wherein the pharmaceutically

acceptable ester is fluticasone propionate or fluticasone valerate.

5. (Canceled)

6. (Previously Presented) A formulation according to claim 1, wherein the formulation has a

particle size of less than 10 pm.

7. (Previously Presented) A formulation according to claim 1, which is a suspension

containing 0.0005 to 2% (weight/weight of the formulation) of azelastine or a pharmaceutically

Y0791 v1/4137.04700 -2 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

acceptable salt of azelastine, and from 0.5 to 1.5% (weight/weight of the formulation) of

fluticasone or a pharmaceutically acceptable ester thereof.

8. (Previously Presented) A formulation according to claim 7, which contains from 0.001 to
1% (weight/weight of the formulation) azelastine, or salt thereof, and from 0.5% to 1.5%

(weight/weight of the formulation) fluticasone or a pharmaceutically acceptable ester thereof.

9. (Previously Presented) A formulation according to claim 1, which also contains a
surfactant.
10. (Original) A formulation according to claim 9, wherein the surfactant comprises a

polysorbate or poloxamer surfactant.

11.  (Previously Presented) A formulation according to claim 9, which contains from about 50

micrograms to about 1 milligram of surfactant per ml of the formulation.

12.  (Previously Presented) A formulation according to claim 1, which also contains an isotonic
agent.
13.  (Original) A formulation according to claim 12, wherein the isotonic agent comprises

sodium chloride, saccharose, glucose, glycerine, sorbitol or 1,2-propylene glycol.

14. (Previously Presented) A formulation according to claim 1, which also contains at least one

90791 v1/4137.04700 -3-

GSK Exhibit 1005 - Page 69 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Atty. Docket: PAC/20632 US (4137-04700) Patent

additive selected from the group consisting of a buffer, a preservative, a suspending agent and a

thickening agent.

15.  (Original) A formulation according to claim 14, wherein said preservative is selected
from edetic acid and its alkali salts, lower alkyl p-hydroxybenzoates, chlorhexidine, phenyl
mercury borate, or benzoic acid or a salt, a quaternary ammonium compound, or sorbic acid or a

salt thereof.

16. (Previously Presented ) A formulation according to claim 14, wherein the
suspending agent or thickening agent is selected from cellulose derivatives, gelatin,
polyvinylpyrrolidone, tragacanth, ethoxose (water soluble binding and thickening agents on the

basis of ethyl cellulose), alginic acid, polyvinyl alcohol, polyacrylic acid, or pectin.

17.  (Previously Presented}A formulation according to claim 14, wherein the buffer comprises a

citric acid-citrate buffer.

18.  (Previously Presented) A formulation according to claim 14, wherein the buffer maintains

the pH of the aqueous phase at from 3 to 7.

19.  (Previously Presented) A formulation according to claim 1, which is an aqueous suspension

or solution.

20.  (Previously Presented)A formulation according to claim 1, which is in the form of an

90791 v1/4137.04700 -4 -
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Atty. Dacket: PAC{20632 US (4137-04700) Patent

aerosol, an ointment, eye drops, nasal drops, a nasal spray, an inhalation solution and other forms

suitable for nasal or ocular administration.

21.  (Original) A formulation according to claim 20, which is in the form of nasal drops or

nasal spray.

22. (Original) A formulation according to claim 20, which is in the form of an aerosol.

23-25. (Canceled)

26. (Currently Amended) A pharmaceutical product, comprising (i) azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, provided
in an aerosol formulation preferably-together with a propellant typically suitable for MDI delivery,
and (ii) fluticasone or a pharmaceutically acceptable ester thereof, provided in an aerosol
formulation preferably—together with a propellant typically suitable for MDI delivery, as a
combined preparation for simuitanecus;,separate-or-sequential-use in the treatment of conditions

for which administration of one or more anti-histamine and/or one or more sterotd is indicated.

27.  (Currently Amended) An aerosol formulation preferably—suitable for MDI delivery

comprising the formulation of claim 1, together with a propellant.

28-29. (Canceled)

90791 v1/4137.04700 -5-
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30. (Currently Amended) A pharmaceutical product comprising the formulation according to
claim 1, wherein (i) azelastine, or a pharmaceutically acceptable salt thereof, and (ii) fluticasone or
a pharmaceutically acceptable ester thereof, as a combined preparation with said azelastine for

simultaneous;-separate or Sequential-use in the treatment of conditions for which administration of

one or more anti-histamine and/or one or more steroid is indicated.

31-34. (Canceled)

35.  (Previously Presented)A  pharmaceutical product comprising the pharmaceutical
formulation of claim 1, wherein said azelastine is azelastine hydrochloride and said
pharmaceutically acceptable ester is fluticasone propionate, as a combined preparation for
simultaneous, separate or sequential use in the treatment of conditions for which administration of

one or more anti-histamine and/or one or more steroid is indicated.

36.  (Previously Presented) A pharmaceutical formulation according to claim 1, wherein said
azelastine is azelastine hydrochloride and said pharmaceutically acceptable ester is fluticasone

propionate, together with a pharmaceutically acceptable carrier or excipient therefor,

37.  (Previously Presented)A  pharmaceutical product comprising the pharmaceutical
formulation of claim 1, wherein said azelastine is azelastine hydrochloride and said
pharmaceutically acceptable ester is fluticasone valerate, as a combined preparation for
simultaneous, separate or sequential use in the treatment of conditions for which administration of

one or more anti-histamine and/or one or more steroid is indicated.

791 v1/4137.04700 -6 -
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38.  (Previously Presented) A pharmaceutical formulation according to claim 1, wherein said
azelastine is azelastine hydrochloride and said pharmaceutically acceptable ester is fluticasone

valerate, together with a pharmaceutically acceptable carrier or excipient therefor.

39-43. (Canceled)

44,  (Previously Presented) A process of preparing a pharmaceutical product according to claim
26, which process comprises providing (i) azelastine, or a pharmaceutically acceptable salt, solvate
or physiologically functional derivative thereof, and (ii} fluticasone or a pharmaceutically
acceptable ester thereof, as a combined preparation for simultaneous, separate or sequential use in
the treatment of conditions for which administration of one or more antihistamine and/or one or

more steroid is indicated.
45.  (Previously Presented) A process of preparing a pharmaceutical formulation according to
claim 1, which process comprises admixing a pharmaceutically acceptable carrier or excipient with

azelastine, or a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof, and fluticasone or a pharmaceutically acceptable ester thereof.

46-52. (Canceled)

53.  (Previously Presented) A formulation according to claim 1, wherein the pharmaceutically

acceptable ester is fluticasone propionate.

Y0791 v1/4137.04700 -7 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

54. (Previously Presented) A formulation according to claim 1, wherein the pharmaceutically

acceptable ester is fluticasone valerate.

55.  (Previously Presented)A pharmaceutical product comprising (i) azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, provided
as a nasal spray, and (ii) fluticasone or a pharmaceutically acceptable ester thereof, provided as a
nasal spray, as a combined preparation for simultaneous, separate or sequential use in the treatment
of conditions for which administration of one or more anti-histamine and/or one or more steroid is

indicated.
56. (Previously Presented) A nasal spray formulation comprising (i) azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, and (ii)

fluticasone or a pharmaceutically acceptable ester thereof, together with a pharmaceutically

acceptable carrier or excipient therefor.
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REMARKS/ARGUMENTS

Status of Claims

Claims 26, 27, and 30 have been amended.

Claims 3, 5, 23-25, 28, 29, 31-34, 39-43, and 46-52 have been canceled.

Thus, claims 1, 2, 4, 6-22, 26, 27, 30, 35-38, 44-45, and 53-56 are currently pending in this
application.

Applicants hereby request further examination and reconsideration of the presently claimed
application.
Claim Amendments

Applicants have for the sake of clarity amended claims 26 and 27 to remove the texrm
“preferably.” Additionally, claims 26 and 30 have been amended to remove the phrase
“simultaneous, separate or sequential.” No new matter has been introduced as a result of these
amendments.
Claim Rejections — 35 US.C. § 103

Claims 1-2, 4, 7-21, 30, 35-38, 44-45 and 53-56 stand rejected under 35 U.S.C. § 103(a) as
being unpatentable over Cramer, EP 0780127 (hereinafter “Cramer™).

Claims 22 and 26-27 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Cramer in view of Modi, U.S. Patent No. 6,294,153 (hereinafter “Modi™).

Claims 1-2 and 6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over
Cramer in view of Fassberg, et al., U.S. Patent No. 6,416,743 (hereinafter “Fassberg”).

Claims 1, 25, and 28-29 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over

Cramer in view of Alfonso, et al., U.S. Patent No. 6,017,963 (hereinafier “Alfonso”).

0791 v1/4137.04700 - 9 -
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Claims 25, 28, and 29 are currently canceled. Accordingly, the pending claims stand or fall
on the above-recited application of the primary reference, Cramer, alone or in combination with the
secondary references, Modi or Alfonso, to independent claims 1, 26, 55, and 56. Applicants
respectfully submit the pending claims are patentable in view of the cited references and provide
herewith objective evidence of nonobviousness in that the claimed species directed to a
pharmaceutical formulation comprising azelastine and fluticasone displays unexpectedly beneficial

properties, is commercially successful, and fills a long felt but unsolved need.

The Legal Standard for Obviousness

The MPEP provides that “establishing a prima facie case of obviousness™ requires, “the
clear articulation of the reason(s) why the claimed invention would have been obvious.” See
MPEP § 2142. The MPEP also acknowledges that “[t]he Supreme Court in KSR noted that the
analysis supporting a rejection under 35 U.S.C. 103 should be made explicit.” See MPEP § 2143.

Moreover, in KSR Int'l Co. v. Teleflex, Inc., the United States Supreme Court explained
that, “a patent composed of several elements is not proved obvious merely by demonstrating that
each of its elements was, independently, known in the prior art,” but, additionally whether “the
claim extends to what is obvious.” See KSR Int’l Co. v. Teleflex, Inc., 82 USPQ2d 1385, 1397
(2007). Expounding on its edict, the Supreme Court went on to opine that an obviousness
determination is based upon a “proper application of Graham,” including consideration of
“secondary factors” that may weigh against an obviousness determination. See KSR Int’{ Co. v.
Teleflex, Inc., 82 USPQ2d at 1399 (citing Graham v. John Deere Co. of Kansas City, et al., 383
U.S. 1, 148 USPQ 459 (1966)). The Office Action states:

[t]he factual inquiries set forth in Graham v. John Deere Co., 383
U.S. 1, 148 USPQ 459 (1966), that are applied for establishing a

background for determining obviousness under 35 U.S.C. 103(a)
are summarized as follows:
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1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the
claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.
indicating obviousness or nonobviousness.

4. Considering objective evidence present in the application

indicating obviousness or nonobviousness.

A. Cramer does not fairly suggest the elected species

In ascertaining the difference in the prior art and the pending claims, the Office Action dated
January 23, 2009 (hereinafter QA 01232009) acknowledges “Cramer does not exemplify a
composition comprising azelastine and fluticasone.” See OA 01232009 at 12. As such, the Office
Action retreats to a “rationale-based” obviousness rejection based on the conclusion that:

one of ordinary skill in the art would have been motivated to make a
composition comprising azelastine and fluticasone because Cramer
suggests that the combination of a gluccocortoid (i.e. fluticasone)
and antihistamine (i.e. azelastine) provide improved relief of
symptoms associated with seasonal or perennial allergic
rhinoconjunctivitis.
See OA 01232009 at 12.
The Office Action then supports its “rationale-based” rejection by stating, “the claimed

invention would have been prima facie obvious to one of ordinary skill in the art at the time the

invention was made because the prior art is fairly suggestive of the claimed invention.” See OA

01232009 at 13 (emphasis added). The present Office Action maintains this position asserting that
“li]t is well within the means for one of ordinary skill in the art to try the instant combination as

there are a small number of actives to choose from.” See Office Action at 15, emphasis added. The

Office Action’s remark suggests a reliance on the KSR ruling and is asserting that it would have

been “obvious to try” the instantly claimed combination.
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Applicants submit the Office Action’s rationale fails as it improperly applies the “obvious
to try” standard. In Kubin, the Federal Circuit recognized that KSR “resurrects this court’s own
wisdom in I re O’Farrell” and addressed the question of “when is an invention that was obvious to
try nevertheless nonobvious?” In re Kubin, 561 F.3d 1351, 1359(Fed. Cir. 2009) (citing In re
O Farrell, 853 F. 2d 894, 903(Fed. Cir. 1988)). In Kubin, the court described a class of cases where
‘obvious to try’ was erroneously equated with obviousness under § 103 as

what would have been ‘obvious to try’ would have been to vary all

parameters or try each of numerous possible choices until one

possibly arrived at a successful result, where the prior art either gave

no indication of which parameters were critical or no direction as to

which of many possible choices is likely to be successful.
See id, emphasis added. The court in Kubin made clear that “where a defendant merely throws
metaphorical darts at a board filled with combinatorial prior art possibilities, courts should not
succumb to hindsight claims of obviousness.” See id.

Applicants contend that Cramer does not provide any guidance as to which of the number of
combinations disclosed were critical or likely to be successful in producing the beneficial results
disclosed by Applicants. Absent such guidance, the only disclosure of record regarding the
beneficial properties associated with the combination of azelastine and fluticasone is that of the
instant application. Such hindsight reconstruction of the instant invention traverses the mandate of
MPEP § 2142 that “hindsight must be avoided and the legal conclusion must be reached on the
basis of the facts gleaned from the prior art.” Based on the foregoing, Applicants respectfully

submit that the Office Action does not present a prima facie case of obviousness with regard to the

instant claims.
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B. Secondary considerations indicate that the combination of azelastine and fluticasone is

nonobviousness

Assuming, without conceding, that the Office Action’s “rationale and motivation”
discussion is sufficient, nevertheless, the Office Action’s suggestion of a prima facie case of
obviousness must fail because the unaddressed “secondary considerations” described below render
the instant claims nonobvious., See KSR Int'l Co. v. Teleflex, Inc., 82 USPQ2d at 1399.
Applicants provide herewith a Rule 1.132 declaration of inventor Geena Malhotra and the
accompanying Exhibits A-D setting forth evidence of the following secondary considerations of
nonobviousness.

Exhibit A has beer amended

Applicants draw the Examiner’s attention to Exhibit A submitted herewith. Applicants
present in Exhibit A values that are amended (as shown in redline) from those presented in the
Exhibit A filed in response to Office Action dated July 23, 2009. The amended values represent
clarifications and the remedying of typographical errors in the previously submitted data. These
corrections/amendments do not have any impact on the arguments previously submitted during the

prosecution of the application.

1. The combination of azelastine and fluticasone displays unexpected, beneficial results

A showing of unexpected results may rebut a prima facie case of obviousness, and is

particularly applicable in the inherently unpredictable chemical arts where minor changes may
yield substantially different results. See e.g., In re Soni, 34 USPQ2d 1684, 1687 (Fed. Cir. 1995).
Exhibit A of the declaration demonstrates that the claimed pharmaceutical formulation comprising
azelastine and fluticasone has unexpected and beneficial stability. As noted in paragraph 2 of the

declaration:
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The results in Table I show that the individual active materials (e.g.,
azelastine.HCl, budesonide, and fluticasone propionate) have good stability, in that
the impurity levels are fairly constant in all the tests. The results in Table II also
show that the combination of azelastine and budesonide are relatively unstable, with
varying, and high amounts of impurities developing during the tests. Surprisingly,
the results for azelastine and fluticasone show good stability throughout the tests, as
the amount of impurily remains constant and at a low level.
These tests demonstrate that there is a clear unexpected advantage in product stability in
formulating azelastine with fluticasone rather than with other steroids such as budesonide.

Improved product stability is extremely important in pharmaceutical compositions as is understood

by those skilled in the art.

Furthermore, Exhibits B1 and B3 of the declaration demonstrate that a pharmaceutical
formulation comprising azelastine and fluticasone has unexpected and beneficial efficacy when
administered to patients. Specifically, Exhibit B1 notes that the use of DUONASE (a commercial
pharmaceutical formulation comprising azelastine and fluticasone) *“is very effective when
compared [to] the available other nasal sprays.” Likewise, Exhibit B3 notes (with emphasis
added):

DUONASE Nasal Spray is very very effective in all types of allergic rhinitis.

Especially in “Seasonal allergic rhinitis”, Fluticasone alone or azelastine alone also

has been tried. But single drug was not effective as compared with the combination
of both i.e. “DUONASE Nasal Spray”.

Likewise, the remainder of the doctor statements in Exhibit B extol the therapeutic benefits of the
claimed pharmaceutical formulation comprising azelastine and fluticasone. Such recognition by
skilled artisans of the merits of the invention is further evidence of nonobviousness. See Akzo N.V.
v. United States Int’l Trade Comm'n, 1 USPQ2d 1241, 1247 (Fed. Cir. 1986). These doctor
statements demonstrate a clear, unexpected advantage in treatment efficacy, namely that the
combination of azelastine and fluticasone provides a synergistic benefit in efficacy over azelastine

alone or fluticasone alone.
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As set forth above, the declaration provides strong evidence that the claimed
pharmaceutical formulation comprising azelastine and fluticasone has unexpected and beneficial
stability, and that upon administration to a patient, unexpected and beneficial enhanced efficacy is
observed. Accordingly, the claimed pharmaceutical formulation comprising azelastine and
fluticasone is nonobvious in view of these unexpected results.

Response to alleged deficiencies of 1.132 Declaration

The Office Action asserts four alleged deficiencies of the previously submitted inventor
declaration. See Office Action at 15 and 16. Without conceding that such deficiencies are present
in the aforementioned declaration, Applicants will proceed to address these allegations in an effort
to substantively advance prosecution of the instant application.

The Office Action first alleges there is no description of the testing method, assay utilized
or how the impurity level was calculated. See id. Applicants provide herewith Exhibit D which
describes the HPLC methodologies utilized for obtaining the stability data reported in Exhibit A.
Particularly, Exhibit D provides conditions for HPLC analysis of the compositions discussed in
Exhibit A and spectrophotomeiric detection of the indicated materials. Secondly, Exhibit D also
identifies the nature of the impurities monitored for each composition. Applicants respectfully
submit Exhibit D remedies the alleged deficiencies described in the Office Action with regard to
Exhibit A and request reconsideration of the experimental showings provided in Exhibit A which
support the nonobviousness of the claimed subject matter.

Thirdly, the Office Action’s asserts that “Applicant did not test against the closest prior art
examples described in Cramer (see Example 3). Example 3 in Cramer discloses a composition
comprising azelastine and triamcinolone.” See Office Action at 16. However, Applicants note that

Cramer specifically treats fluticasone and budesonide as alternatives. See Cramer, claim 3. In
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view of the teachings of the Office Action’s cited reference, Cramer, the ordinarily skilled artisan
would consider the appropriate comparatives to be that of azelastine and fluticasone to azelastine
and budesonide. Applicants respectfully submit that such comparatives which are made in the
aforementioned declaration are both appropriate and convincing as to the beneficial features
associated with the azelastine/fluticasone composition.

Fourth and finally, Applicants note the Office Action’s remarks with regard to the
compositions described in Exhibit A that contain fluticasone also contain phenyl ethyl alcohol, a
preservative/antibacterial. Particularly, the Office Action contends

It is neither unexpected nor surprising that a composition

comprising an additional preservative would be capable of keeping

impurity levels lower and increasing shelf life when compared to a

composition that does not contain the preservative or a lesser

amount of the preservative.
See Office Action at 16-17. Applicants submit that the Office Action’s analysis of the
experimental results presented in Exhibit A is incomplete. Attention is respectfully directed to
Exhibit A, Table 2 wherein the comparative stability of azelastine, budesonide, and fluticasone is
presented. Budesonide in the absence of phenyl ethyl alcohol displays a total impurity level
ranging from 0.25 to 0.49 over the course of the stability study. Fluticasone in the presence of
phenyl ethyl alcohol over the course of the stability study displayed a range in the impurity level of
from 0.46 to 0.53. Azelastine in the absence of phenyl ethyl alcohol shows a range in the impurity
level over the course of the stability study of from 0.03 to 0.18. The ordinarily skilled artisan
would surmise based on the information presented in Exhibit A that azelastine, fluticasone and
budesonide independently exhibited similar stabilities over the course of the stability study. The

presence of phenyl ethyl alcohol did not serve to distinguish the stability of the fluticasone sample

from that of the azelastine or budesonide samples. To the contrary, budesonide samples and
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azelastine samples in the absence of phenyl ethyl alcohol have a stability similar to that of
fluticasone samples which contain phenyl ethyl alcohol. Applicants submit that the presence of
phenyl ethyl alcohol in the azelastine and fluticasone composition cannot account for the observed
dramatic increase in stability of this composition when compared to the azelastine and budesonide

composition.

Further, Applicants provide herewith excerpts from the Handbook of Microbiological

Quality Control and an article entitled “Preservatives in Ophthalmic Formulations.” According
to both these references, preservatives act on micro-organisms and help in protecting the
formulation from them. None of these references mention the effect of preservatives on the
chemical stability of the actives or drug. Thus, it is simply the assumption of the Office Action
that the preservative may have an effect on the chemical stability of the actives.

The Office Action also makes statements that addition of a preservative prevents the
decomposition of a substance or inhibits the multiplication of organisms which also causes
decomposition, See Office Action at 15. The Office Action then refers the Applicants to two
general references regarding the use of preservatives and cites a passage in Cramer regarding
preservatives. However, the Office Action fails to establish that the microorganisms whose
growth are inhibited by phenyl ethyl alcohol inherently impact the stability of azelastine and/or
fluticasone but rather that such organisms may impact the stability of these materials. The fact
that a certain result or characteristic may occur or be present in the prior art is not sufficient to
establish the inherency of that result or characteristic. In re Rijckaert, 9 F.3d 1531, 1534, 28
USPQ2d 1955, 1957 (Fed. Cir. 1993) (reversed rejection because inherency was based on what
would result due to optimization of conditions, not what was necessarily present in the prior art)

(emphasis added); In re Oelrich, 666 F.2d 578, 581-82, 212 USPQ 323, 326 (CCPA 1981). "To
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establish inherency, the extrinsic evidence must make clear that the missing descriptive matter is
necessarily present in the thing described in the reference, and that it would be so recognized by
persons of ordinary skill. Inherency, however, may not be established by probabilities or
possibilities. The mere fact that a certain thing may result from a given set of circumstances is
not sufficient.' " In re Robertson, 169 F.3d 743, 745, 49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999)
{emphasis added). As the Office Action has failed to establish that microorganisms inhibited by
the presence of phenyl ethyl alcohol recessarily affect the stability of azelastine and/or
fluticasone, Applicants respectfully assert that the submitted experimental showings would lead
one of ordinary skill in the art to conclude the azelastine and fluticasone composition displays an
unexpectedly beneficial stability when compared to the azelastine and budesonide composition.

See Inventor Declaration at 6.
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2. The combination of azelastine and fluticasone_is comntercially successful

Commercial success is a strong factor favoring nonobviousness. See e.g., Akzo N.V. at
1246. As noted in paragraph 4 of the declaration, a pharmaceutical formulation comprising
azelastine and fluticasone is commercially available where approved as DUONASE nasal spray.
The doctor statements set forth in Exhibit B provide further evidence of the commercial success of
DUONASE nasal spray. Furthermore, as noted in paragraph 8 of the declaration the present
application claiming a pharmaceutical formulation comprising azelastine and fluticasonse is
licensed to Meda Pharmaceuticals, which specializes in respiratory, allergy, and cough-cold
products. Given its expertise and knowledge in the field of treatment, the willingness of Meda
Pharmaceuticals to license the pending application is further evidence of the commercial success of
the claimed pharmaceutical formulation comprising azelastine and fluticasone. Accordingly, the
claimed pharmaceutical formulation comprising azelastine and fluticasone is nonobvious in view
of its commercial success.

3. The combination of azelastine and fluticasone fills a long-felt need

As set forth in Graham, the existence of a long-felt and unsolved need in the art is further
evidence of nonobviousness. Applicants note that Cramer was publiéhed on June 25, 1997, which
was over 10 years ago. Nonetheless, as noted in paragraph 7 of the declaration, inventor Geena
Malhotra is unaware of another commercially available pharmaceutical formulation comprising an
antihistamine and a steroid. Likewise, the doctor statement of Exhibit B4 notes that:

I have been using nasal sprays from the year 1993, ever since [ joined my present

institution. I have used Beclomethasone, Budesonide, Azelastine, Fluticasone,

Mometasone, with oral antihistamines down the line till date.

The present combination spray of a weak (non sedating component) Azelastine and

fluticasone (steroid component) is complete by itself in my patients of chronic

simple rhinitis following nasal + sinus polyposis surgery and those unwilling for
surgery or unfit for surgery.
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Such “[f]irsthand practical knowledge of unsolved needs in the art, by an expert, is evidence of the
state of the art.” See In re Piasecki, 223 USPQ 785, 789 (Fed. Cir. 1984). Applicants respectfully
submit that the evidence establishes a long-felt need dating back to 1993 that continued unsolved
even after the subsequent publication of Cramer in 1997. Applicants further submit that the lack
of another commercially available pharmaceutical formulation comprising an antihistamine and a
steroid further evidences a long-felt need and the failure of others to address the need prior to the
present invention. Accordingly, the claimed pharmaceutical formulation comprising azelastine and
fluticasone is nonobvious given that it meets the long-felt need outlined above.

4. The secondary considerations require a finding of nonobviousness

As set forth above, the claimed pharmaceutical formulation comprising azelastine and

fluticasone displays unexpected, beneficial results; is commercially successful; and fills a long-felt
need in the art. Accordingly, the totality of the secondary considerations requires a finding that the

pending claims are not obvious, and therefore patentable, in view of the prior art of record.
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CONCLUSION

Consideration of the foregoing amendments and remarks, reconsideration of the
application, and withdrawal of the rejections are respectfully requested by Applicants. No new
matter is introduced by way of the amendment. Tt is believed that each ground of rejection raised
in the Final Office Action dated April 28, 2010 has been fully addressed. If any fee is due as a
result of the filing of this paper, please appropriately charge such fee to Deposit Account Number
50-1515 of Conley Rose, P.C., Texas. If a petition for extension of time is necessary in order for
this paper to be deemed timely filed, please consider this a petition therefore.

If a telephone conference would facilitate the resolution of any issue or expedite the
prosecution of the application, the Examiner is invited to telephone the undersigned at the
telephone number given below.

Respectfully submitted,
CONLEY ROSE, P.C.

T-M-10 s

Date: P

/Aodne “Carroll

: RegAo. 39,624

5601 Granite Parkway, Suite 750 ATTORNEY FOR APPLICANTS
Plano, Texas 75024
(972) 731-2288 (Telephone)
(972) 731-2289 (Facsimile)
90791 v1/4137.04700 - 21 -

GSK Exhibit 1005 - Page 87 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


EXHIBIT 1005(E)


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Atty Docket: PAC/20632 US (4137-04700) ‘ Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Amar Lulla, ez al.
Group Art Unit: 1616
Serial No.:  10/518,016
Examiner: Kristie Latrice Brooks
Filed: July 6, 2005
Confirmation No.: 4912
For: COMBINATION OF AZELASTINE AND
STEROIDS

LON LN O LOB WO LB L LR

DECLARATION UNDER 37 CFR §1.132

I, Geena Malhotra, hereby declare and say that:

L. I am a co-inventor of the invention claimed in the above-identified patent application.

2. Attached as Exhibit A is comparison data for five compositions:
Column 1: Azelastine. HCI
Column 2: Budesonide
Column 3: Azelastine. HCI & Budesonide

Column 4: Fluticasone Propionate
Column 5: Azelastine.HCI and Fluticasone Propionate

Table I of Exhibit A sets for the ingredient list for the five compositions. Table II of Exhibit A
sets forth comparative stability data for the five compositions. The results in Table II show the
impurity levels in the initial compositions, and after storage under certain conditions: for
example "25/60 RH at 1 M" means the composition was stored for one month at a
temperature of 25 degrees C and at a relative humidity of 60. The results in Table II show

that the individual active materials (e.g., azelastine.HCI, budesonide, and fluticasone
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propionate) have good stability, in that the impurity levels are fairly constant in all the tests.
The results in Table II also show that the combination of azelastine and budesonide are
relatively unstable, with varying, and high amounts of impurities developing during the tests.
Surprisingly, the results for azelastine and fluticasone show good stability throughout the

tests, as the amount of impurity remains constant and at a low level.

3. Attached as Exhibit B is a compilation of statements from 6 medical practitioners, labeled
B1-B6, along with typed transcriptions. As is self-evident, these statements attest to various
advantages and superior results associated with patient use of the DUONASE product

comprising azelastine and fluticasone.

4. A pharmaceutical formulation comprising azelastine and fluticasonse is commercially
available where approved as DUONASE nasal spray, as shown in attached Exhibit C containing
information from the following website:

http://www.cipladoc.com/therapeutic/admin.php?mode=prod&action=disp&id=213.

5. Attached as Exhibit D are descriptions of the testing method used to generate the
stability data discussed in Exhibit A. Exhibit D also states the nature of the impurities

observed in the compositions described in Exhibit A and how those impurities were detected.

6. Based on my analysis of the entirety of data provided in the Exhibit A, I have
concluded that the azelastine and fluticasone composition displays an unexpectedly

beneficial stability when compared to the azelastine and budesonide composition.
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7. I am unaware of another commercially available pharmaceutical formulation comprising

an antihistamine and a steroid.
8. The present application is licensed to Meda Pharmaceuticals.

9. [, Geena Malhotra, further declare that all statements made herein of my own knowledge
are true and that all statements made on information and belief are believed to be truc; and
further that these statements are made with the knowledge that willful false statements and the
like so made are punishable by fine, imprisonment, or both under section 1001 of Title 18 of the
United States Code and that such willful false statements may jeopardize the validity of this

application or any patent issuing thereon.

_owoanchbe

Geena Malhotra

Date: _ September 23, 2010

99524 v1/4137.04700 3
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Exhibit B1

Dr. C. M, Mathew Chooracken :  Consuitation:

B. Sc., MB.B.S., M.8 (ENT)D.L.O. ] . Behind Ma'gin Free Maskat
Senlor Speciaiist In E.N.T- hear Kottayam East Police Slé‘.lon

Civil Surgean ' Collegiorate P.O., Kottayan: - 623 002 j
District Mospial, Kottayam Ph: 2564884, Wb 9447283822

Eag. No, §473 .
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Dr, CMMATHEW CHOORACKEN

To Cipla Respiratory

I have been using the Duonase nasal spray regularly for my nasal allergic
patieats. I found it is very effective when compared the available other nasal
sprays. Oral medication can be avoided as well.

Kottayam
23/8/05
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DR.P.N.TEJANKAR CLINIC

M.S. (EN.T} : Jai Medical Centre (Near
EN.T and Neck Specialist Gujrati Samaj, Vasavda petrol pump }
Ex-Registrar EIN.T. Hospital, Bombay Nai Sadak, Ujjain Ghantaghar, Freegonj, Ujjain

&w 2561981 B 2514884

Timne Mot: 11 to 2.00 Time:eve. 6 to 8.30
SUNDAY HOLIDAY

* Nose and sinus endoscopy * Microlaryngeal Surgery * Microear Surgery (Trained

from Germany, France and Swiizerland) *Plastic Surgery of the Nose {rhinoplasty)

...................... L T R R R R RS PR

Regarding Duonase

Using this product for last so many days. This is ideal, first line agent for the

patient. The combination is adequate to deal with all type of allergy.

- Acts om both phases (early as well as late phase of allergy i.e. inhibit) E
- Antagonises the H1 receptor activity with few side effect.
- Acts on multiple symptoms.

- The systemic bicavailability is less so can be used for a longer period

without side effect.

Tough to allergy safe to Nose
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DR. PRASAD JAWALEKAR M.S [E.N,T)

Reg.no.071882

Krishna General Hospital

Gavhane building, P.C.M.T Chowk,
Bhosari,Pune 411032, @ 27129516

E.N.T Specialist

Dhanvantari E.N,T.Hospital
Khodad Road, Narayangaon,-
Taluka Junnar, Dist. Pune 410504

Time: eve. 5-00 to 8-00 SUNDAY CLOSED W02132-(Hosp.)244766 (Rj243969

I have prescribed “Duonase Nasal spray” for 258 patients since Aug 2004 to

Aug 2005. And I found that Duonase Nasal Spray very very effective in all
types of allergic rhinitis. Especially in “Seasonal allergic rhinitis”, Fluticasone

alone or azelastine alone also has been tried. But single drug was not effective

as compared with the combination of both i.e. “Ducnase Nasal Spray”.

So I hereby strongly recommend Duonase Nasal Spray for ailergic rhinitis.
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DR. MANISH MUNJAL

I have been using nasal sprays from the year 1993, ever since I joined my
present institution. I have used Beclomethasone, Budesonide, Azelastine,

Fluticasone, Mometasone, with oral antihistamines down the line till date.

The present combination spray of a weak [non sedating component) Azelastine
and fluticasone (steroid component) is complete by itself in my patients of
chronic simple rhinitis following nasal + sinus polyposis surgery and fthose

unwilling for surgery or unfit for surgery.

There is a response noted within a week in a few patients but the maximum

number of patients respond very well after three weeks of therapy.

Recurrences of polyposis after functional endoscopic sinus surgery is
markedly reduced. Eye itching, crusting and nasal bleed as noted with earlier
preparations is not noted to that much extent of course caution/avoidance in

diabetic and hypertensive ' patients is reguired for fear of worsening or

indifing and fangal pathology (though have not found much literature on the

igsue on the net).

The combination Therapy (DUONASE) is gradually tapered off by me in two to

three montlhs time.

Occasionally usage is not advised. The entire bottle must be finished for

having the best of results.

Hoping the future is bright for this combination and no one digs up some

conlra indication or side effect of this indication.
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Dr, SURESH VATS

Ducnase Nasal spray is unique & distinct from other available nasal sprays
due to ii combined Anti-allergic & anti-inflammatory properties. It is am
excellent product, effective in majority of patients with allergic Rhinitis with or
without concomitant Bronchial Allergy. Worth Trying. Safe to use in certain

patients where oral antihistaming may be harmful.

GSK Exhibit 1005 - Page 105 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Exhibit B6

aﬁr §T. ITge Dr. B.B. Mathur
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Dr. B.B. MATHUR

Duonase Nasal spray is highly effective in controlling sympioms and
subsequent relapse in patients of Allergic Rhinitis, I have used this product in
many patients and due to its efficacy it gives confidence to patients as it take
care symptoms due to rapid onset of action and long lasting relief due to anti-

inflamattory action.
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CIPLADOC - Cipla Therapeutic Index Page 1 of 4
Exhibit C

@3 Essential Cipla ® Essential Tools (2 Leisure Time

Cipia

Therapeutic Index

Nasal Preparations

Duonase Nasal Spray
Azelastine hydrochloride & Fluticasone propionate

Each spray delivers

Azelastine hydrochloride BP .......... 140 mcg
Fluticasone propionate BP ......... 50 mcg
Composition

Fluticasone propionate BP ....... 0.0357% wiv
Azelastine Hydrochloride BP ..... 0.10% wiv
Benzalkonium Chloride NF ....... 0.01% wiv
{as preservative)

Phenyl Ethyl alcohot USP ... 025% viv

{as preservative)

Description

Duonase is an antihistamine-corticosteroid combination available as a metered spray
formulation for intranasal administration. It contains azelastine hydrochleride, which is a s
generation H 1 receptor antagonist with potent topical activity and fluticasone propionate,
synthetic corticosteroid with anti-inflammatory properties.

Pharmacology

As Duonase is a combination of Azelastine and Fluticasone; the pharmacological properti
both the molecules are given separalely.

Pharmacology of Azelastine Hydrochloride

Azelastine hydrochloride, a phthalazinone derivative, exhibits histamine H 1 -receptor ant
activity in isolated tissues, animal models, and humans, The major metabolite,
desmethyia: tine, also po H 1 -receptor antagonist activity.

Pharmacokinetics and Metabolism

After intranasal administration, the systemic bicavailability of azelastine hydrochleride is
approximately 40%. Maximum plasma concentrations (Cmax) are achieved in 2-3 hours. |
on intravenous and oral administration, the elimination half-life, steady-state volume of
distribution, and plasma clearance are 22 hours, 14.5 Likg, and 0.5 L/h/kg, respectively.
Approximately 75% of an oral dose of radiolabeled azelastine hydrochloride was excreted
feces with less than 10% as unchanged azelastine. Azelastine is oxidatively metabolized
principal active metabolite, desmethylazelastine, by the cytochrome P450 enzyme systenr
specific P450 isoforms responsible for the biotransformation of azelastine have not been
identified; however, clinical interaction studies with the known CYP3A4 inhibitor erythrom
failed to demonstrate a pharmacokinetic interaction. In a multipte-dose, steady-state drug
interaction study in normal volunteers, cimetidine (400 mg iwice daily), a nonspecific P45(
inhibitor, raised orally administered mean azelastine {4 mg twice daily) concentrations by
approximately 65%.

The major active metabelite, desmethylazelastine, was not measurable (below assay limit
single-dose intranasal administration of azelastine hydrochloride. After intranasal dosing «
azelastine hydrochloride to steady-state, plasma concentrations of desmethylazelastine r:

http://’www.cipladoc.com/therapeutic/admin.php?mode=prod&action=disp&id=213 7/22/2009
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CIPLADOC - Cipla Therapeutic Index Page 2 of 4

from 20-50% of azelastine concentrations, When azelastine hydrochioride is administerec
desmethylazelastine has an efimination half-life of 54 hours, Limited data indicate that the
metabolite profite is similar when azelastine hydrochloride is administered via the intranas
oral route.

Pharmacology of Fluticasone Propionate
Fluticasone propionate is a synthetic, trifluorinated coritcosteroid with anti-inflammatory ac

in preclinical sludies, fluticasone propionate revealed progesterone-like activity similar to -
natural hormone. However, the clinical significance of these findings in relation o the low
levels is not known.

The precise mechanism through which fluticasone propionate affects allergic rhinitis symg
not known. Corticasteroids have been shown fo have a wide range of effects on muitiple ¢
types (e.g., mast cells, eosinophils, neutrophils, macrophages, and lymphocytes} and me
{e.g., histamine, eicosanoids, ieukotrienes, and cytokines) involved in inflammation.

Pharmacokinetics:

Absorption: Fluticasone propionate delivered by the intranasal route has an absolute
bicavailability averaging less than 2%. After intranasal treatment of patients with allergic r
for 3 weeks, flulicasone propionate plasma concentrations were above the fevel of detecti
pg/ml.) only when recommended doses were exceeded and then only in occasional samg
low plasma levels. Due to the low bioavailability by the intranasal route, the majority of the
pharmacokinetic data was obtained via other routes of administration. Studies using oral «
of radiolabeled drug have demonstrated that fluticasone propionate is highly extracted fro
plasma and absorption is low. Oral bioavailability is negligible, and the majority of the cirai
radioactivity is due to an inactive metabolite.

Distribution: Following intravenous administration, the initial disposition phase for flut
propionate was rapid and consistent with its high lipid solubility and tissue binding. The vc
distribution averaged 4.2 L/kg.

The percentage of fluticasone propionate bound to human plasma proteins averaged 91%
obvious concentration refationship. Fluticasene propionate is weakly and reversibly bounc
erythrocytes and freely equilibrates between erythrocytes and plasma. Fluticasone propio
not significanfly bound to human franscortin.

Metabolism: The total blood clearance of fluticasone propionate is high (average, 1,0¢
mL/min), with renal clearance accounting for less than 0.02% of the total. The only circula
metabolite detected in man is the 17(beta)-carboxylic acid derivative of fluticasone propio:
which is formed through the cytochrome P450 3A4 pathway. This inactive metabolite had
affinity (approximately 1/2,000} than the parent drug for the glucocorticoid receptor of hur
cytosol in vitro and negligible pharmacological activity in animatl studies. Other metabolite:
detected in vitro using cultured human hepatoma cells have not been detected in man.

Elimination: Following intravenous dosing, fiuticasone propionate showed polyexpor
Kinetics and had a terminal elimination half-life of approximately 7.8 hours. Less than 5%
radiolabeled oral dose was excreted in the urine as metabolites, with the remainder excre
the feces as parent drug and metabolites.

Indications

Duonase is indicated for the management of symptoms of allergic rhinitis once the neet
antihistamine and corticosteroid has been established. It is recommended to treat mode
severe persistent symptoms in adults above 12 years. For children above 5 years
Duonase is recommended for severe symptoms of aliergic rhinitis. Duonase can
used for treating non-allergic vasomotor rhinitis in adults and children 12 years of age anc

Dosage And Method of Administration
Adults and children 5 years and older: 1 spray/nostril twice daily

The recommended dosage should not be exceeded. Not recommended for use in childrer
5 years.

http://www.cipladoc.com/therapeutic/admin.php?mode=prod&action=disp&id=213 7/22/2009
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Contraindications
Duonase is contraindicated in patients with or known hypersensitivity to azelastine hydroc
or fluticasone propionate or any of the components of the preparation.

Warnings and Precautions

e Concurrent use of this combination with alcohol or other CNS depressants or othe
antihistamines should be avoided as additional reductions in alertness and addilio
impairment of CNS performance may occur due to azelastine.

» The replacement of a systemic corticosteroid with a topical corticostercid can be
accompanied by signs of adrenal insufficiency. Some patients may experience syt
of withdrawal e.g. joint and/or muscular pain, lassitude and depression.

» The concomitant use of an intranasal corticosteroid with other corticosteroids coul
increase the risk of signs or symptoms of hypercorticism and/ or suppression of th
axis. Therefore the combination should be used cautiously in patients with other
pathological conditions requiring steroids.

* Intranasal corticostergids may cause a reduction in growth velocity when administ
higher dose. The recommended dosage of Duonase should not be exceeded.

» Special care is needed in patients with lung tuberculosis and fungal and viral infec
Children who are on immunosuppressant drugs are more susceptible to infections
healthy children. Chicken pox and measles for example can have a more serigus «
a fatal course in children on immunosuppressant corticosteroids.

e During long term therapy, monitoring of hematological and adrenal function is adv

® In clinical studies with intranasal flulicasone propionate, the devefopment of locali:
infections of the nose and the pharynx with Candida albicans has been seen raret
such an infection develops, it may require treatment with appropriate local therapy
discontinuation of the treatment with Duonase is advised

Drug Interactions

The use of Duonase in patients taking concurrent drugs, which are potent inhibitors of 1l
cylochrome 450 3A4 system eg. Ketoconazole and protease inhibitors such as ritonavir r
associated with increased systemic exposure of fluticasone.

Pregnancy
The combination should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus.

Lactation
It is not known whether azelastine hydrochloride or fluticasone propionate is excreted in h
milk. Hence, caulion should be exercised while prescribing this combination to nursing m¢

Undesirable Effects

The most likely side effects with this combination are headache, somnolence, pharyngitis,
epistaxis, nasal burningfirritation, nausea, vomiting, cough, taste disturbance. The combir
may produce a bitter taste, which may lead to occasional nausea. Bitter taste disappears
sometime.

Shelf Life
2 years

Storage and Handling Instructions

Store below 30 ° C.
Do not refrigerate.
Protect from direct sunlight.

Packaging Information
Duonase Nasal Spray
Sales pack contains 70 metered doses
Last Updated: M

7/22/2009
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Exhibit D

Sr.
No TEST FLUTICASONE PROPIONATE AQUEOUS NASAL SPRAY
P . .
reparat;:l;:;f Mobile Acetonitrile, Ammonium phosphate buffer pH 3.5 and methanal in the ratio of 15:35:50.
A stainless steel column 15 cm X 4.6 mm internal diameter packed with octadecylsilyl
Column L
silica gel for chromatography {5 pm}
Flow rate About 1.5 ml/min
Detection wavelength 239nm
Column oven 40°C
temperature
1 ASSAY Retention time About 6.5minutes
Run time 10 minutes
injection volume 100pl of each solution
Diluent Mobile Phase
Standard preparation 1ppm Fluticasone propionate
Sample preparation 1ppm Fluticasone propionate
Preparation of Mobile Acetonitrile and methanol (97: 3)
Phase A
Preparation of Mabile Water, methanol and Orthophosphoric acid (97: 3: 0.1)
Phase B
15 cm X 4.6mm column that contains 5p packing L1 with guard column S0mm X 4.6mm,
Column .
Sp packing L1
Fiow rate 1.5 ml/min
Detection wavelength 239nm
Column oven a0°c
temperature
Run time 70 minutes
2 RELATED Injection volume 100pl
SUBSTANCES

Diluent

Distilled Water: Acetonitrile {50:50)

Standard preparation

100ppm Fluticasone propionate

Reference preparation

ippm Fluticasone propionate

Sample preparation

100ppm Fluticasone propionate

Impurities monitored

Fluticasone acid propionate

Fluticasone acetate

S-methyl Fluticasone

Chloro Fluticasone

fodo Fluticasone
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Sr.

No TEST AZELASTINE HYDROCHLORIDE NASAL SPRAY
., . Methanol, Ammonium phosphate Buffer and Acetonitrile in the ratio of
P fM
reparation of Mobile Phase (450:400:150), 1m| of Triethylamine, pH = 5.0
Column Octadecylsilyl C18, 25 cm X 4.6mm, 5pm column
Flow rate About 1.2 ml/min
Detection wavelength 290nm
Column oven temperature 25°C
1 ASSAY Retention time About 6.0 minutes
Run time 10.0 minutes
Injection volume 20pl
Diluent Buffer : Acetonitrile: Methanol {350:350:300)
Standard preparation S50ppm Azetastine HCl
Sample preparation S50ppm Azelastine HCI
P A # Mobil Ammonium phosphate buffer, Acetonitrile, Methanol in the ratio of
reparation of Mobile Phase A (510:140:350); adjust pH to 5.0 with 1ml of triethylamine
B ., Ammonium phosphate buffer, Acetonitrile, Methanol in the ratio of
Preparation of Mobile Phase B (300:300:400}); adjust pH to 5.0 with 1ml of triethylamine
15 cm X 4.6mm column that contains 5u packing L1 with 20mm X 4.0mm, guard
Column :
of packing L1.
Flow rate 1.0ml/min
Detection wavelength 290nm
Column oven temperature 40°C
2 RELATED
SUBSTANCES Run time 60 minutes

Injection volume

50ul of each solution

Diluent

Buffer : Acetonitrile: Methanoi { 350:350:300)

Standard preparation

250ppm Azelastine HCI

Reference preparation

2.5ppm Azelastine HCI

Sample preparation

250ppm Azelastine HCI

Impurities monitored

N-oxide A

N-oxide B

Impurity D
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Sr. TEST AZELASTINE HYDROCHLORIDE AND FLUTICASONE
No PROPIONATE NASAL SPRAY
Preparation of Buffer solution 0.01M Ammonium dihydrogen orthop{h(.)sr?hate, pH 3.5 with dilute
arthophosphoric acid
Preparation of Mobile Phase Methanaol : Buffer solution : Acetonitrile { 500 : 350 : 150}
Column C8, 25 cm x 4.6mm, Sum
Flow rate 1.5 ml/min
Detection wavelength 239 nm ﬂ
i ASSAY Column oven temperature 40°C
Injection volume 20ul
standard " For Azelastine hydrochloride: about 50 ppm
andard preparation For Fluticasone propionate: about 18 ppm
s | . For Azelastine hydrochloride: about 50 ppm
ample preparation For Fluticasone propionate: about 18 ppm
2 RELATED Azelastine HCl Fluticasone Propionate
SUBSTANCES

Preparation of Mobile Phase A

0.01M Ammonium dihydrogen
phosphate, pH 3.5 with
orthophosphoric acid

Acetonitrile, Methanol and
orthophosphoric acid (970 :30:0.5}

Preparation of Mobile Phase 8

Water, Methanol and

Acetonitrile and Methanol (1:1) orthophosphoric acid (970 :30:0.5)

Column €18, 25cm x 4.6mm, 5um €18, 25cm x 4.6mm, S5um
Flow rate 1.0ml/min 1.0ml/min
Detection wavelength 239nm 239nm
Column oven temperature 40°C 40°C

Injection volume

10ui of each solution 20ul of each solution

Diluent

Methanol Mobile phase A

Standard preparation

About 175 ppm Fluticasone

About 500 Azelastine HCI ]
ou ppm Azelastine Propionate

Reference preparation

About 0.175 ppm Fluticasone

1 A i
About 1 ppm Azelastine HCI Propionate

Sample preparation

About 178.5 ppm Fluticasone

About 500 ppm Azelastine HCl Propionate

Impurities monitored

Impurity A -

6o, 9-difiuoro-11p-hydroxy-16a-
methyi-3-oxo-17-(propanayloxy}
androsta-1,4-diene-17p-carboxylic
acid

1-methyl-4-2-(benzolyhydrazino)
azepan

Impurity 8 -
[[6c.,8-difluore-11f#-hydroxy-16o-
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yl]carbonyl]sulphenic acid

Impurity C -

60, 9-difluoro-17-[[(fluoromethyl)
sulphanyi}carbonyl]-113-hydroxy-
16c-methyl-3-oxoandrosta-1,4-
dien-17a-yl acetate

Impurity D -

60, 9-difluoro-17-
[(methylsulphanyl)carbonyl]-11p-
hydroxy-16a-methyl-3-oxo
androsta-1,4-dien-17o.-yl
propanoate

Impurity E -
60,9-difluorc-17-
[[{fluoromethyl)sutphanyl]carbonyt]
-11p-hydroxy-16c-methyl-3-
oxoandrost-4-en-17c-yl
propanoate

Impurity F -

6o, 9-difluoro-17-
[((fluoromethyl)suiphanyllcarbonyi}
-16g-methyl-3,11-dioxoandrosta-
1,4-dien-17a-yl propancate

Impurity G -
60,9-difluoro-17-
[[(fluoromethyl)sulphanyl]carbonyl]
-11p-hydroxy-16a-methyl-3-
oxoandrosta-1,4-dien-17a-yl 6a,9-
difluoro-11p,17-dihydroxy-16a-
methyl-3-oxoandrosta-1,4-diene-
17B-carboxylate

Impurity H -
17,17'-(disulphanediyldicarbonyl)
bis(6a,9-difluoro-11p-hydroxy-16.-
methyl-3-oxoandrosta-1,4-dien-
17a-yl} dipropanoate

Impurity | -
7.17"-(trisulphanediyl
dicarbonyl)bis{6a.,9-difluoro-11p-
hydroxy-16c-methyl-3-oxo
androsta-1,4-dien-17a.-yl)
dipropanoate
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Sr.

No TEST BUDESONIDE NASAL SPRAY
Preparation of Mobile Phase Acetonitrite : Distilled water { 65 : 35)
Column €18, 25 cm x 4.6mm, Spum
Flow rate 2.0 mifmin
Detection wavelength 242 nm
Column oven temperature 25°C
1 ASSAY Run time S minutes
Injection volume 20l
Diluent Mobile phase
Standard preparation 20 ppm
Sample preparation 20 ppm
. . 0.025M Sodium phosphate Buffer pH 3.2 and Acetonitrile in the ratio
Preparation of Mobile Phase of (720 :280)
Column Octadecylsilicagel C18, 25cm x 4.6, Spm
Flow rate 1.5ml/min
Detection wavelength 240nm
Column oven temperature 25°C
Run time 60 minutes
Injection volume 20p! of each solution
2 RELATED SUBSTANCES

Diluent

Acetonitrile and mobile phase

Standard preparation 320ppm
Reference preparation 3.2ppm
Sample preparation 320ppm

Impurities monitored

Desonide {Imp F as per Ph Eur)

21 - Dehydrobudesonide epimer | {Imp D as per USP)

21 - Dehydrobudesonide epimer Il {Imp D as per USP)
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Sr.

No TEST AZELASTINE + BUDESONIDE NASAL SPRAY
Prepration of Mobile Phase B 0.01M Ammonium phosphate Buffer,Acetonitrite and methanof {300:300: 400)
Column: €18, 25 ¢cm x 4.6mm column that contains S5 nacking
Flow rate: 1.0 ml/min
Detection wavelength: 242nm
E Column oven temperature: 45°C
I
< Run time: 9 minutes
Injection volume: 20pl
Diluent Buffer,Acetonitrile and methanol (350:350: 300)
Standard preparation 20ppm Azelastine 10ppm Budesonide
Sample preparation 20ppm Azelastine 9.3ppm Budesonide
Prepration of Mobile Phase A Buffer,Acetonitrile and methanol {51:14: 351+1 ml of TEA flitre----- pH 5.0 with Orthophosphoric acid
Prepration of Mobile Phase B Buffer,Acetonitrile and methanol {30:30: 40)+1 ml of TEA /flitre----- pH 5.0 with Orthophosphoric acid
Buffer 1.15 gm Ammonium dihydrogen ortho phosphate-------= >1000 ml Distilled water
Column: €18, 15 cm X 4.6mm celumn that contains Sy packing with C18 guard column
Flow rate; t.0mifmin
Detection wavelength: 254nm
Column oven temperature: 40°C
Run time: 70 minutes
vy
3 Injection volume: 50l
=
ﬁ Diluent Buffer,Acetonitrile and methanol (35:35: 30}
@
2 =~ Standard preparation 250ppm Azelastine 100ppm Budesonide
v
8 Reference preparation 2.5ppm Azelastine 1ppm Budesonide
[ .
S Sample preparation 250ppm Azelastine 117ppm Budesonide
w
o N-oxide A impurity of Azelastine

Impurities monitored

N-oxide B impurity of Azelastine

Impurity D of Azelastine

Impurity D of Budesonide {as per Ph Eur.)

Impurity A of Budesonide (as per Ph Eur.}

Impurity B of Budesonide {as per Ph Eur.)

Impurity F of Budesonide (as per Ph Eur.}

Impurity E of Budesonide {as per Ph Eur.}

lmpurity G of Budesonide {as per Ph Eur.}
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.

10/518,016 07/06/2005 Amar Lulla PAC/20632 US 4912
(4137-04700)

30652 7590 02/16/2011
CONLEY ROSE, P.C. | EXAMINER
5601 GRANITE PARKWAY, SUITE 750 NIELSEN, THOR B
PLANO, TX 75024
| ART UNIT | PAPER NUMBER
1616
| MAIL DATE | DELIVERY MODE
02/16/2011 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
10/518,016 LULLA ET AL.

Office Action Summary Examiner ArtUnit
THOR B. NIELSEN 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- |f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b)

Status

1)XI Responsive to communication(s) filed on 24 September 2010.

a)[] This action is FINAL. 20b)[X] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
4 Claim(s) 1.2.4.6-22.26.27.30.35-38.44.45 and 53-56 is/are pending in the application.

43a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
8)X] Claim(s) 1.2.4.6-22.26.27.30.35-38.44.45 and 53-56 is/are rejected.
7)[ Claim(s) ____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
0)[Q The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[JSome * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. ___
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 9/24/2010; 10/19/2010 . 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20110131
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Application/Control Number: 10/518,016 Page 2
Art Unit: 1616

DETAILED ACTION
Status of Examination
In brief, the claims were initially reviewed and a non-Final rejection mailed on
January 23, 2009. In that action, the claim set was restricted and claims 23, 24, and 46-

52 were withdrawn from consideration. Then-pending claims 1-4, 7, 9-10, 12-21, 30-32,

and 44-45 were rejected as anticipated by EP 0780127 (Cramer). In that same action,

then-pending claims 5 and 35-38 were rejected as obvious over Cramer; claims 22 and

26-27 were rejected as obvious over Cramer in view of US 6,294,153 (Modi); claims 1-3
and 6 were rejected as obvious over US 6,391,340 (Malmgqvist-Granlund); and claims
28-29 were rejected as obvious over Cramer in view of US 6,017,963 (Alfonso). No
claims were allowed.

In response, Applicant amended the claims, submitted a Declaration under 37
CFR 1.132, and argued for patentability. Of note, the Applicant incorporated the
limitations of claim 5, which had not been rejected as anticipated, into claim 1.

A Final Office Action was mailed on April 28, 2010, rejecting then-pending claims

1-2, 4, 7-21. 30, 35-38, 44-45, and 53-56 as obvious over Cramer. In addition, claims

22 and 26-27 were rejected as obvious over Cramer in view of Modi; claims 1-2 and 6
were rejected as obvious over Cramer in view of US 6416743 (Fassberg); and claims
1. 25, 28-29 were rejected as obvious over Cramer in view of Alfonso. No claims were

allowed.
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Application/Control Number: 10/518,016 Page 3
Art Unit: 1616

The current Action is responsive to the Amendment and Response to Final
Rejection filed on September 24, 2010, and the revised Declaration under 37 CFR
1.132 by Geena Malhotra, with Exhibits A-D, dated September 23, 2010.

A Request for Continuing Examination was filed on September 27, 2010.

The examiner in this application has changed. Please address future

correspondence accordingly.

Status of Claims
Claims 1-2, 4, 6-22, 26-27, 30, 35-38, 44-45, and 53-56 are pending. Of these
claims, claims 26, 27, and 30 were amended in the most recent response. The

Amendments are entered of right.

Anticipation rejection, reinstated in part and new in part
In the Office Action that was mailed on January 23, 2009, claim 5, directed to a
steroid range, was not rejected as anticipated by Cramer. That was an error, because,
as discussed further below, Cramer discloses the claimed amounts of steroid. This
examiner recognizes that the correction of the error places an additional burden on the
Applicant.

The rejection of claims 1-2, 9-10, 12-21, 30. 45, and 55-56 as obvious over

Cramer is withdrawn in favor of the following anticipation rejection.

Claim Rejections - 35 USC § 102
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Application/Control Number: 10/518,016 Page 4
Art Unit: 1616

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
(b) the invention was patented or described in a printed publication in this or a foreign country or in

public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

Claims 1-2, 9-10, 12-21, 30, 45, and 55-56 are rejected as anticipated by

Cramer.

Cramer is directed generally to a hasal spray containing a steroid and an

antihistamine. Abstract. The compositions are suitable for treatment of symptoms

associated with seasonal or perennial allergic rhinoconjunctivitits. At page 2,

lines 28-30. Cramer discloses a pharmaceutical composition that can have a safe and

effective amount of Azelastine. At page 2, lines 36-44, esp. line 42. The composition

can also have a safe and effective amount of Fluticasone. Id., esp. line 39. The

Fluticasone can be present in an amount from about 0.001 to about 0.2 wt. % or

from about 0.01 to about 0.1 wt. %. Afpage 3, lines 19-20 and page 2, line 58. The

disclosed compositions are prepared in saline or isotonic glucose (see Examples).

Such dilute solutions are essentially the same in weight/volume units, because the
density of the solution differs little from the density of water. Also, the disclosure uses

the broadening term “about.” Cramer discloses Azelastine hydrochloride. Atpage 6,

Example Il, esp. line 33. The amount of Azelastine can be from about 0.01 to about 4

wt. %, preferably from about 0.01 % to about 1 wt. %. At page 3, lines 28-30.

Cramer discloses that the composition can have a surfactant, e.g. a polysorbate, in a

usual amount from 0.5 to 10 wt. %. Atpage 5, lines 11-15. The compositions can have
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Application/Control Number: 10/518,016 Page 5
Art Unit: 1616

sodium chloride, dextrose/glucose, polypropylene glycol, among other named

agents, for controlling isotonicity. Atpage 4, lines 50-55. Cramer discloses

compositions with a thickener which can be a cellulose derivative (page 4, line 56 to

page 5, line 2), a buffer (page 3, lines 47-49), and a preservative (Id.). The buffer can

have citric acid, and hence citrate. At page 4, lines 50-53. The pH can be from about

4.5 to about 9, preferably from about 6 to about 7. Atpage 2, line 57. Cramer

envisions solutions (e.g. page 5, line 57) and suspensions (e.g. page 5, lines 27-30).
Cramer discloses the preparation of nasal sprays. See Examples.

This rejection is proper under In re Petering, 133 USPQ 275, 280 (CCPA 1962),
in which disclosure of a genus of 20 related compounds rendered obvious a claim to
one of those compounds. See also In re Schaumann, 197 USPQ 5, 7 (CCPA 1978),
which found a claim to one compound obvious over the disclosure of a genus having
105 compounds that encompassed the claim.

In the instant application, Cramer discloses a genus consisting of the
combinations of six steroids and three antihistamines, thus corresponding to eighteen
combinations. That the antihistamines are available in various salt forms and that the
steroids are available in various esters does not negate the validity of the rejection,
because the salts and esters are well-known variants. Moreover, Cramer specifically
discloses the chloride salt of Azelastine. In re Ruschig, 145 USPQ 274 (1965) is not in
point because Cramer defines a small recognizable class with common properties,

unlike the fact situation in Ruschig.
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Claim Rejections - 35 USC § 103
The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.
The rejection of claim 44 over Cramer, as stated in the Office Action of April 28,
2010, is withdrawn because the claim depends from a claim not rejected over Cramer.

The rejection of claims 1, 25, and 28-29 as obvious over Cramer in view of US

6,017,963 (Alfonso) (of record) is withdrawn because of the cancellation of claims 25,
and 28-29.

The rejection of claims 4, 7, 8, 11, 35, 36, 37, 38, 53, and 54 as obvious over

Cramer, as stated in the Office Action of April 28, 2010, is maintained for reasons of
record.

The rejection of claims 22 and 26-27 as obvious over Cramer in view of

US6294153 (Modi) (of record) is maintained for reasons of record.
The rejection of claims 1. 2, and 6 as obvious over Cramer in view of US

6,416,743 (Fassberg) (of record) is maintained for reasons of record.

Claim 44 is newly rejected over Cramer in view of US6294153 (Modi) (of record).
Determination of the scope and content of the prior art (MPEP 2141.01)
The disclosure of Cramer is discussed above. Modi teaches aerosol
formulations for nasal delivery comprising pharmaceutical agents (i.e. anti-
inflammatories, steroids, etc.), water, excipients and a propellant. Abstract and column

3, lines 30-40. Improved penetration into the nasal cavity and absorption of the
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formulations can be achieved by mixing the formulation with propellants such as
tetrafluroethane, etc., especially when delivered through aerosol devices (i.e. MDI).
Column 2, lines 5-24.

Ascertainment of the difference between the prior art and the claims
(MPEP 2141.02)

Cramer does not teach aerosol sprays or metered dose inhalers (MDI). As
discussed above, Modi teaches aerosols and MDI and thus, Modi cures the deficiency
in Cramer.

Finding of prima facie Obviousness Rationale and Motivation
(MPEP 2142-2143)

One of ordinary skill in the art, familiar with the disclosure of Cramer, would have
been motivated to make a composition further comprising a propellant because Modi
suggests that adding propellants to nasal formulations can increase penetration and
absorption in the nasal cavity. Thus, it would have been obvious to one of ordinary skill
in the art at the time the claimed invention was made to make a composition further
comprising a propellant for the purpose of increasing penetration of active formulations
into the nasal cavity. Therefore, the invention as claimed in claim 44 would have been
prima facie obvious to one of ordinary skill in the art at the time the invention was made

because the prior art is fairly suggestive of the claimed invention.
Response to Remarks and Arguments

Applicant’s arguments with regard to obviousness of claims 1-2, 9-10, 12-21, 30,

45, and 55-56 is mooted by the new or reinstated anticipation rejection. Thus,
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Applicant’'s arguments will be considered in view of the remaining claims: 4, 6-8, 11, 22,
26-27, 35-38, 44, 53, and 54.
A. Argument for lack of establishment of a prima facie case of obviousness

Applicant argues that the instant claims as amended are A. patentable over the
art of record and B. patentable in view of objective evidence of nonobviousness. In
particular, Applicant asserts that the examiner has not established a prima facie case of
obviousness and that objective evidence shows that a pharmaceutical formulation
comprising Azelastine (an antihistamine) and Fluticasone (a corticosteroid) displays
unexpectedly beneficial properties, is commercially successful, and fills a long felt but
unsolved need. Atpage 10. Each of these assertions is discussed in detail below.

In the Office Action dated January 23, 2009, the Examiner observed that the prior
art reference (Cramer) disclosed a nasal spray comprising the combination of a
glucocorticoid and an antihistamine. Moreover, Cramer disclosed six corticosteroids
and three antihistamines, but did not exemplify the combination of Azelastine and
Fluticasone. The examiner then stated that it was well within the means for one of
ordinary skill in the art to try the instant combination as there are a small number of
actives to choose from. At pages 14-15.

Applicant characterizes the rejection as an obvious-to-try rejection. Amendment
of September 24, 2010, atpage 11. Applicant, quoting /n re Kubin, further asserts that
an obvious-to-try rejection requires an indication of which parameters were critical or
which of many possible choices is likely to be successful. 90 USPQ2d 1417, 1423

(Fed. Cir. 2009) ('[W]here a defendant merely throws metaphorical darts at a board filled
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with combinatorial prior art possibilities, court should not succumb to hindsight claims of
obviousness.”)

The Applicant’s arguments are mooted by the reinstatement of a rejection for
anticipation, above.

B. Argument for secondary considerations

Applicant argues in the alternative that secondary considerations render the
instant claims, as amended, nonobvious over the art of record, and has provided a
second Declaration (dated September 23, 2010) under 37 CFR 1.132, which has
“amended values [that] represent clarifications and the remedying of typographical
errors in the previously submitted data.” At page 13.

Both the current and previous Declarations had the statement in which the
Declarant “declare[d] that all statements made herein of my own knowledge are true
and that all statements made on information and belief are believed to be true; and
further that these statements are made with the knowledge that willful false statements
and the like so made are punishable by fine, imprisonment, or both . . . and that such
willful false statements may jeopardize the validity of this application or any patent
issuing thereon.” E.g., Declaration dated September 23, 2010, page 3.

Second Declaration under 37 CFR 1.132
In brief, the examiner observes the following items in the second Declaration:
1. Table | (of Exhibit A) shows the compositions of the Azelastine, Budesonide,

the combination of Azelastine and Budesonide, Fluticasone, and the combination of
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Azelastine and Fluticasone formulations. The values of some of the units and of the
actual constituents have been changed from the Exhibit of the previous Declaration.

2. Table Il (of Exhibit A) shows the initial assay of the five formulations described
in Table I. Table Il also shows the level of impurities in the initial formulations and after
storage for either 1 month or 3 months under either of two conditions: 25 °C at 60 %
relative humidity or 40 °C at 75 % relative humidity. (Note that Budesonide was stored
for 2 months, rather than three months, and that no data was presented for Fluticasone
or the combination of Azelastine and Fluticasone at one month at 25 °C.) All the
formulations, except for the combination of Azelastine and Budesonide were
substantially stable. The Declaration states that the stability of the combination of
Azelastine and Fluticasone was surprising. Af page 2.

3. Six medical practitioners provided statements supporting and extolling the
advantages and superior results associated with use of the combination formulation. In
addition, some statements stated that the combination formulation provided a benefit
that was not realized by previously existing products.

4. Information from a commercially available product (Duonase Nasal Spray
from Cipla) was provided as Exhibit C, which reported the availability of a formulation
comprising Fluticasone, Azelastine, benzalkonium chloride, and phenyl ethanol.

5. The Declaration provided a description of the testing method and the nature of

the impurities detected.
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6. The Declaration further provided a statement that, based on the data
provided, the Declarant observed a beneficial stability when compared to the Azelastine
and Budesonide compositions.

7. The Declaration also stated that the Declarant was not aware of another
commercially available pharmaceutical formulation comprising an antihistamine and a
steroid.

8. According to the Declaration, the instant application is licensed to Meda

Pharmaceuticals.

Applicant argues that the [second] Declaration demonstrates that the claimed
pharmaceutical formulation comprising Azelastine and Fluticasone has unexpected and
beneficial stability. Applicant also argues that one of skill in the art would understand
that improved product stability is extremely important in pharmaceutical compositions.
Amendment, at page 14.

None of the above arguments are directed to the elements in the claims currently
rejected for obviousness. Thus the examiner finds that all of the Applicant’s arguments
are addressed to the rejection as obvious over Cramer and are mooted by the rejection
as anticipated over Cramer.

1. Argument that the combination of Azelastine and Fluticasone displays
unexpected, beneficial results

Applicant further asserts that the Declaration’s Exhibits B1 and B3 demonstrate

that a formulation of Azelastine and Fluticasone has unexpected efficacy when
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administered to patients, specifically that the product is very effective when compared
[to] available other nasal sprays. Atpage 14, quoting an Exhibit. Applicant also notes
that another physician wrote that the combination formulation “is very, very effective in

all types of allergic rhinitis” and a “single drug was not effective as compared with the

combination of both.”

Again, the argument is mooted by the rejection of the claims as anticipated by
Cramer.

Applicant also argues that the doctor’s statements demonstrate a synergistic
benefit in efficacy over Azelastine alone or Fluticasone alone.

The applicant is arguing a feature not claimed.

Response to alleged deficiencies of 1.132 Declaration

The Applicant recounts four deficiencies that were noted in the previous Office
Action regarding the first Declaration under Rule 132.

Applicant states that the Office Action noted that there was no description of the
testing method, assay utilized, or calculation of the impurity level. In response
Applicant provided Exhibit D of the instant Declaration, which describes the method of
identifying the impurities.

Two, Applicant provided, also in Exhibit D, the reference substances used for
comparison with the impurities found in each composition. In particular, one Azelastine
HCI impurity was monitored and nine Fluticasone propionate impurities were monitored.

Third, in response to the examiner’s comment that the Applicant did not test

against the closest prior art examples disclosed in Cramer, Applicant noted that Cramer
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treated Fluticasone and Budesonide as alternatives. Thus, one of skill in the art would
consider the appropriate comparative to be the one tested.

Fourth, Applicant addresses the examiner’'s comment that the compositions that
contained Fluticasone also had the preservative phenyl ethanol, whereas the
Budesonide compositions did not. The Applicant observes first that the impurity levels
of the Azelastine, Budesonide, and Fluticasone solo formulations are similar, although
the preservative is present in Fluticasone. Thus, Applicant asserts, the presence of
phenyl ethyl alcohol did not serve to distinguish the stability of the Fluticasone sample
from that of the Azelastine or Budesonide samples.

The arguments are not addressed to the limitations found in the claims that are
currently rejected as obvious and are thus mooted by the anticipation rejection.

The Applicant further argues that the presence of phenyl ethyl alcohol in the
Azelastine and Fluticasone composition cannot account for the observed dramatic
increase in stability of this composition when compared to the Azelastine and
Budesonide composition.

This argument is mooted by the current rejection.

The Applicant next provides excerpts from the Handbook of Microbiological
Quality Control and an article entitled “Preservatives in Ophthalmic Formulations.” The
references do not mention the effect of preservatives on the chemical stability of the
drug actives.

This argument is also mooted by the current rejection.
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Applicant asserts that the Examiner’s assertion that the preservative may have
an effect on the chemical stability of the actives is a mere assumption, because the
standard is whether the result or characteristic is necessarily present.

The argument is moot.

2. The combination of Azelastine and Fluticasone is commercially successful

Applicant asserts that a combination formulation of Azelastine and Fluticasone is
commercially available. Atpage 19. Applicant also asserts that the doctor’s statements
and successful licensing support commercial success. /d.

Not unexpectedly, Applicant has not addressed how the elements found in the
claims currently rejected as obvious are factors in the commercial success of the
product. Rather, the argument appears directed to the elements of claim 1, and thus is
moot.

3. The combination of Azelastine and Fluticasone fills a long-felt need

The Applicant asserts that despite Cramer’s patent, no commercial formulation of
an antihistamine and a steroid is available, even ten years later. At page 19.

The argument is not directed to the limitations found in claims currently rejected

as obvious. Thus, the argument is moot.

Conclusion
All pending claims are rejected.
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to THOR B. NIELSEN whose telephone number is
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(571)270-3476. The examiner can normally be reached on Monday through Friday from
9:00 A.M. to 4:00 P.M.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Thor Nielsen
Patent Examiner

/Johann R. Richter/

Supervisory Patent Examiner, Art Unit 1616
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Atty. Docket: PAC/20632 US (4137-04700) Patent

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants:  Amar Lulla, er al. §
§ Group Art Unit: 1616
Serial No.: 10/518,016 §
§ Examiner: Thor B. Nielsen
Filed: July 6, 2005 §
§ Confirmation No.: 4912
For: COMBINATION OF AZELASTINE AND §
STEROIDS §
§
CERTIFICATE OF EFS-WEB FILING
Mail StOp: Amendment I hereby certify that this correspondence is being
Commissioner for Patents electronically filed at the USPTO website to: Mail Stop
PO Box 1450 Amendnen, Conpision i P, 10, Box 145,
Alexandria, VA 22313-1450 57 - . 1
7 At SHl

Edith Shek

AMENDMENTS AND RESPONSE TO
OFFICE ACTION DATED FEBRUARY 16, 2011

Dear Sir:

In response to the Office Action dated February 16, 2011, Applicants respectfully request
reconsideration of the above-identified application as follows.

Amendment to the Specification begins on page 2 of this paper

Amendments to the Claims are reflected in the listing of claims, which begins on page 4
of this paper.

Remarks/Arguments begin on page 15 of this paper.

Supplemental IDS is submitted herewith.

113683 v3/4137.04700 -1-
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Atty. Docket: PAC/20632 US (4137-04700) Patent

AMENDMENTS TO THE SPECIFICATION
¢)) Please replace paragraph [0007] of the US Patent Application Publication No. US
2006/0025391 Al in its entirety with the following paragraph:
[0007] In one aspect the invention provides a pharmaceutical formulation comprising
azelastine or a pharmaceutically acceptable salt, solvate or physiologically functional derivative
thereof and a steroid, preferably a corticosteroid, or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof the formulation preferably being in a form suitable for

administration nasally or ocularly. In an embodiment, the formulation contains the steroid in an

amount from about 50 micrograms/ml to about 5 mg/ml of the formulation. In an embodiment, the

formulation contains a suspension containing 0.0005% to 2% (weight/weight of the formulation) of

azelastine or a pharmaceutically acceptable salt of azelastine, and from 0.0357% (weight/weight of

the formulation), alternatively from 0.5%., to 1.5% (weight/weight of the formulation) of said

steroid. In an embodiment, the formulation contains a suspension containing from 0.001% to 1%

(weight/weight of the formulation) azelastine, or salt thereof, and from 0.0357% (weight/weight of

the formulation), alternatively from 0.5%. to 1.5% (weight/weight of the formulation) steroid.

2 Please replace paragraph [0023] of the US Patent Application Publication No. US
2006/0025391 Al in its entirety with the following paragraph:

[0023] In the event of the use of Avicel RC 591 or [[CL11]]JCL_611, microcrystalline

cellulose and carboxymethyl cellulose sodium commercially available from FMC BioPolymer,

0.65-3.0% by weight of the formulation, for example, is used for the purpose.

113683 v3/4137.04700 -2-
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Atty. Docket: PAC/20632 US (4137-04700) Patent

)] Please replace paragraph [0036] of the US Patent Application Publication No. US
2006/0025391 A1l in its entirety with the following paragraph:

[0036] A pharmaceutical aerosol formulation according to the present invention may
further comprise one or more surfactants. Such surfactants can be included to stabilise the
formulations and for lubrication of a valve system. Some of the most commonly used surfactants in
aerosol formulations are oils derived from natural sources, such as corn oil, olive oil, cottonseed oil
and sunflower seed oil, and also phospholipids. Suitable surfactants can include lecithin, oleic acid

or sorbitan oleate. In an embodiment, the formulation contains from about 50 micrograms to about

1 milligram of surfactant per ml of the formulation.

113683 v3/4137.04700 -3-
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Atty. Docket: PAC/20632 US (4137-04700) Patent

AMENDMENTS TO THE CLAIMS
Listing of claims:
1. (Currently Amended) A pharmaceutical formulation which-comprisescomprising:
azelastine, or a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof, and
fluticasone-or-a pharmaceutically acceptable ester thereefof fluticasone,

wherein _said pharmaceutical formulation is in a dosage form suitable for nasal

administration. swhi

2. (Currently Amended) [[A]]The pharmaceutical formulation aeeerding—te—of claim 1,

wherein said pharmaceutically acceptable salt of azelastine is present-as-azelastine hydrochloride.

3. (Canceled)

4. (Currently Amended) [[A]]The pharmaceutical formulation aeeerding—to—of claim 1,

wherein [[the ]]said pharmaceutically acceptable ester of fluticasone is fluticasone propionate or

fluticasone valerate.

5. (Canceled)

6. (Currently Amended) [[A]lThe pharmaceutical formulation aeecording—te—of claim 1,

wherein [[the ]]said formulation has a particle size of less than 10 um.

113683 v3/4137.04700 -4 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

7. (Currently Amended) [[A]]The pharmaceutical formulation aeeerdingte-of claim 1,-whieh

is an aqueous suspension comprising from 0.0005% (weight/weight) to 2% (weight/weight) of said

azelastine, or said pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof, and from 0.0357% (weight/weight) to 1.5% (weight/weight) of said pharmaceutically

acceptable ester of fluticasone.

8. (Currently Amended) [[A]]The pharmaceutical formulation according to claim 7, whieh

contains-comprising from 0.001% (weight/weight) to 1% (weight/weight-ef-theformulation) of

said azelastine, or said pharmaceutically acceptable salt, solvate or physiologically functional

derivative thereof, and from [[0.5]]0.0357%_(weight/weight) to 1.5% (weight/weight—ef—the

formulation) fluticasene-or-aof said pharmaceutically acceptable ester thereefof fluticasone.

9. (Canceled)

10. (Currently Amended) [[A]]The pharmaceutical formulation-aecording-to-elaim9 _of claim

14, wherein [[the ]]said surfactant comprises a polysorbate, [[or ]]poloxamer—surfactant or

combinations thereof.

11-12. (Canceled)

113683 v3/4137.04700 -5-
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Atty. Docket: PAC/20632 US (4137-04700) Patent

13. (Currently Amended) [[A]]The pharmaceutical formulation-aceerding-to-elaim12 of claim

14, wherein [[the ]]said isotonic agent comprises sodium chloride, saccharose, glucose, glycerine,

sorbitol, [[or ]]1,2-propylene glycol or combinations thereof.

14. (Currently Amended) [[A]]The pharmaceutical formulation aecerding-te-of claim 1, whieh

also—contains—further comprising at least one additive selected from the group consisting of a

buffer, a preservative, a suspending agent, [[and ]]a thickening agent, a surfactant, an isotonic

agent and combinations thereof.

15. (Currently Amended) [[A]]The pharmaceutical formulation aeeerding—te—of claim 14,

wherein said preservative is-seleetedfrem-comprises edetic acid [[and ]]or its alkali salts, lower
alkyl p-hydroxybenzoates, chlorhexidine, phenyl mercury borate, or benzoic acid or a salt_thereof,

a quaternary ammonium compound, [[or ]]sorbic acid or a salt thereof, or combinations thereof.

16. (Currently Amended ) [[A]]The pharmaceutical formulation aeeerding—te—of claim 14,

wherein [[the ]]said suspending agent or said thickening agent is-seleeted-from-comprises cellulose
derivatives, gelatin, polyvinylpyrrolidone, tragacanth, ethoxose (water soluble binding and
thickening agents on the basis of ethyl cellulose), alginic acid, polyvinyl alcohol, polyacrylic acid,

[[or J]pectin, or combinations thereof.

17-18. (Canceled)

113683 v3/4137.04700 -6 -
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Atty. Docket: PAC/20632 US (4137-04700) Patent

19. (Currently Amended) [[A]]The pharmaceutical formulation aceerdingto-of claim 1, which

is an aqueous suspension-er-selution.

20.  (Currently Amended) [[A]]The pharmaceutical formulation aecerdingte-of claim 1, which

suitable for nasal administration comprises nasal drops or a nasal spray.

21. (Currently Amended) [[A]]The pharmaceutical formulation aceerding-te-elaim-200f claim

1, which—is-in-the-form-of-wherein said dosage form suitable for nasal administration comprises

nasal drops-er-nasal-spray.

22. (Currently Amended) [[A]]The pharmaceutical formulation aceording-to-elaim-200f claim

1, which-is-in-the-form-of-an-aerosol wherein said dosage form suitable for nasal administration

comprises a nasal spray.

23-29. (Canceled)

30. (Currently Amended) [[A]]The pharmaceutical product—eomprising—the—formulation
aceording-to-of claim 1, wherein ()-azelastine;-or-a-pharmaceutically-acceptable-salt-thereofand
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azelastine-foruse-said formulation is used in the treatment of conditions for which administration

of one or more anti-histamine and/or one or more steroid is indicated.

31-34. (Canceled)

35.  (Currently Amended) [[A]]The pharmaceuticalproduct—comprising—the—pharmaceutical

formulation of claim 1, wherein said pharmaceutically acceptable salt of azelastine is azelastine

hydrochloride and said pharmaceutically acceptable ester of fluticasone is fluticasone propionate,

use—and wherein said

formulation is used in the treatment of conditions for which administration of one or more anti-

histamine and/or one or more steroid is indicated.

36. (Currently Amended) [[A]]The pharmaceutical formulation aeeerding—to—of claim 1,
wherein said pharmaceutically acceptable salt of azelastine is azelastine hydrochloride and said
pharmaceutically acceptable ester of fluticasone is fluticasone propionate, tegether—with—and

wherein said formulation further comprises a pharmaceutically acceptable carrier or excipient

therefor.

37.  (Currently Amended) [[A]]The pharmaceutieal product—comprising—the—pharmaceutical

formulation of claim 1, wherein said pharmaceutically acceptable salt of azelastine is azelastine

hydrochloride and said pharmaceutically acceptable ester of fluticasone is fluticasone valerate, asa

e-and wherein said formulation is
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used in the treatment of conditions for which administration of one or more anti-histamine and/or

one or more steroid is indicated.

38. (Currently Amended) [[A]]The pharmaceutical formulation aeceerding—to—of claim 1,
wherein said pharmaceutically acceptable salt of azelastine is azelastine hydrochloride and said
pharmaceutically acceptable ester of fluticasone is fluticasone valerate, together-with-and wherein

said formulation further comprises a pharmaceutically acceptable carrier or excipient therefor.

39-44. (Canceled)

45. (Currently Amended) A process of preparing a pharmaceutical formulation aeeerding-to-of

claim 1, which process comprises admixing a pharmaceutically acceptable carrier or excipient with

azelastine, or a pharmaceutically acceptable salt, solvate or physiologically functional derivative

thereof, and flutieasene-or-a pharmaceutically acceptable ester thereefof fluticasone.

46-52. (Canceled)

53. (Currently Amended) [[A]]The pharmaceutical formulation aceerding—to—of claim 1,

wherein [[the ]]said pharmaceutically acceptable ester of fluticasone is fluticasone propionate.

54. (Currently Amended) [[A]]The pharmaceutical formulation accerding—te—of claim 1,

wherein [[the ]]said pharmaceutically acceptable ester of fluticasone is fluticasone valerate.
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55. (Currently Amended) A pharmaceutical preduet-formulation comprising [[(i) ]]

azelastine hydrochloride; and,

fluticasone propionate,

wherein said formulation is in the dosage form of er-apharmaceutically—aceeptable-salt;

a nasal spray, and @G

preparation—for-simultaneous,—separate-or-sequential-use-wherein said formulation is used in the

treatment of conditions for which administration of one or more anti-histamine and/or one or more

steroid is indicated.

56.  (Currently Amended) A nasal spray formulation comprising (i) azelastine, or a
pharmaceutically acceptable salt, solvate or physiologically functional derivative thereof, [[and]]
(ii) fluticasone-or-a pharmaceutically acceptable ester thereefof fluticasone, together-with-and (iii)

a pharmaceutically acceptable carrier or excipient therefor.

57.  (New) The pharmaceutical formulation of claim 8, comprising 0.1% (weight/weight) of

azelastine hydrochloride, and from 0.0357% to 1.5% (weight/weight) of fluticasone propionate.

58. (New) The pharmaceutical formulation of claim 8, comprising 0.1% (weight/weight) of

azelastine hydrochloride, and from 0.0357% to 1.5% (weight/weight) of fluticasone valerate.

59. (New) The pharmaceutical formulation of claim 8, wherein said dosage form suitable for

nasal administration comprises a nasal spray.
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60. (New) The pharmaceutical formulation of claim 57, wherein said dosage form suitable for

nasal administration comprises a nasal spray.

61.  (New) The pharmaceutical formulation of claim 58, wherein said dosage form suitable for

nasal administration comprises a nasal spray.

62.  (New) The pharmaceutical formulation of claim 59, wherein said pharmaceutically
acceptable salt of azelastine is azelastine hydrochloride and wherein said pharmaceutically

acceptable ester of fluticasone is fluticasone propionate.

63. (New) The pharmaceutical formulation of claim 59, wherein said pharmaceutically
acceptable salt of azelastine is azelastine hydrochloride and wherein said pharmaceutically

acceptable ester of fluticasone is fluticasone valerate.

64. (New) The pharmaceutical formulation of claim 60, wherein said pharmaceutically
acceptable salt of azelastine is azelastine hydrochloride and wherein said pharmaceutically

acceptable ester of fluticasone is fluticasone propionate.

oty

65. (New) The pharmaceutical formulation of claim 61, wherein said pharmaceutically

acceptable salt of azelastine is azelastine hydrochloride and wherein said pharmaceutically

acceptable ester of fluticasone is fluticasone valerate.
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66. (New) The pharmaceutical formulation of claim 7, wherein said pharmaceutically

acceptable salt of azelastine is azelastine hydrochloride.

67. (New) The pharmaceutical formulation of claim 8, wherein said pharmaceutically

acceptable salt of azelastine is azelastine hydrochloride.

68. (New) The pharmaceutical formulation of claim 59, wherein said pharmaceutically

acceptable salt of azelastine is azelastine hydrochloride.

69. (New) The pharmaceutical formulation of claim 10, wherein said surfactant comprises a

polysorbate.

70.  (New) The pharmaceutical formulation of claim 13, wherein said isotonic agent comprises

glycerine.

71.  (New) The pharmaceutical formulation of claim 15, wherein said preservative comprises

edetate disodium and benzalkonium chloride.

72.  (New) The pharmaceutical formulation of claim 16, wherein said suspending agent or said

thickening agent comprises cellulose derivatives.
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73.  (New) The pharmaceutical formulation of claim 1, further comprising edetate disodium,
glycerine, a thickening agent comprising microcrystalline cellulose and sodium carboxy methyl

cellulose, polysorbate 80, benzalkonium chloride, phenyl ethyl alcohol, and purified water.

74.  (New) The pharmaceutical formulation of claim 55, further comprising edetate disodium,
glycerine, a thickening agent comprising microcrystalline cellulose and sodium carboxy methyl

cellulose, polysorbate 80, benzalkonium chloride, phenyl ethyl alcohol, and purified water.

75. (New) The pharmaceutical formulation of claim 56, further comprising edetate disodium,
glycerine, a thickening agent comprising microcrystalline cellulose and sodium carboxy methyl

cellulose, polysorbate 80, benzalkonium chloride, phenyl ethyl alcohol, and purified water.

76. (New) The pharmaceutical formulation of claim 1, wherein said formulation comprises a

pH from 3 to 7.

77. (New) The pharmaceutical formulation of claim 1, wherein said formulation comprises a

pH from 4.5 t0 6.5.
78. (New) A pharmaceutical formulation comprising from 0.001% (weight/weight) to 1%
(weight/weight) of azelastine hydrochloride, and from 0.0357% (weight/weight) to 1.5%

(weight/weight) of fluticasone propionate, wherein said pharmaceutical formulation is an aqueous

suspension suitable for nasal administration.
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79.  (New) A pharmaceutical formulation comprising 1% (weight/weight) of azelastine
hydrochloride, and from 0.0357% (weight/weight) to 1.5% (weight/weight) of fluticasone
propionate, wherein said pharmaceutical formulation is an aqueous suspension suitable for nasal

administration.
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REMARKS/ARGUMENTS

Status of Claims

Claims 1-2, 4, 6-8, 10, 13-16, 19-22, 30, 35-38, 45, and 53-56 have been amended.

Claims 3, 5, 9, 11-12, 17-18, 23-29, 31-34, 39-44, and 46-52 have been canceled.

Claims 57-79 are new.

Thus, claims 1-2, 4, 6-8, 10, 13-16, 19-22, 30, 35-38, 45, and 53-79 are currently pending
in this application.

Applicants hereby request further examination and reconsideration of the presently
amended application.
Amendments to Specification

Applicants have amended paragraph [0007] of the US Patent Application Publication No.
US 2006/002539 Al. Support for the amendment is found in claims 5, 7 and 8 of the priority
International Application No. PCT/GB2003/02557 (International Publication No. WO
2003/105856). Also, support for the “0.0357” endpoint is provided in Examples 3 and 4 of the
specification.

Applicants have amended paragraph [0023] of the US Patent Application Publication No.
US 2006/002539 Al to correct an obvious typographical error in the designation of Avicel CL
611 and to provide a generic description of the trademarked product. Support for the amendment
is provided in Example 7 of the specification and in the manufacturer’s product sheets for Avicel
RC 591 and CL 611 provided herewith as Exhibits I, II, and III.

Applicants have amended paragraph [0036] of the US Patent Application Publication No.

US 2006/002539 Al. Support for the amendment is found in claim 11 of the priority
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International Application No. PCT/GB2003/02557 (International Publication No. WO
2003/105856).

Applicants respectfully submit each of the above amendments is supported by the
application as originally filed and that no new matter is introduced by way of these amendments.
Amendments to the Claims

The pending dependent claims have been amended to correspond in scope and
terminology to the substantive amendments to independent claims 1, 55, and 56, discussed in
more detail below. Additionally, claims 7 and 8 have been amended to recite a lower endpoint
of “0.0357%” for the pharmaceutically acceptable ester of fluticasone, which is supported at
least by Examples 3 and 4.

New claims 57-79 recite novel and non-obvious aspects of the invention not disclosed by
the prior art of record. The new claims are supported by at least the following (referring to
paragraph numbers from the published U.S. Application): claims 57, 59, 60, 62, and 64 are
supported by Example 3; claims 58, 61, 63, and 65 are supported by Example 4; claims 66, 67,
and 68 are supported by paragraphs 0050 and 0051; claims 69-75 are supported by Examples 1,
3, and 4; claims 76-77 are supported by paragraph 24; and claims 78-79 are supported by
Examples 1 and 3 and original claim 8.

The new claims 57-77 each depend from an independent claim, and therefore are
allowable over the prior art of record for the reasons set forth below. New independent claims
78 and 79, having limitations similar to the other independent claims, are each allowable for the
same reasons discussed in detail below.

Applicants respectfully submit each of the above amendments is supported by the

application as originally filed and that no new matter is introduced by way of these amendments.
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Examiner Interview

Applicants thank the Examiner for the courtesy of a telephonic interview on August 1,
2011, the substance of which is accurately reflected in the Interview Summary mailed August 4,
2011.

Previous Submissions

In response to the remarks set forth on page 10, paragraph 2 of the February 16, 2011
Office Action regarding the second §1.132 Declaration of Geena Malhotra dated September 23,
2010 (the “Malhotra II Declaration”) and submitted with the September 24, 2010 Response to
Office Action, and without conceding any deficiencies, Applicants respectfully submit that the
stability testing set forth in the Malhotra II Declaration complies with the standards set forth in
the ICH guideline Q1A(R2), Stability Testing of New Drug Substances and Products, attached
hereto as Exhibit IV.

Furthermore, Applicants respectfully affirm, incorporate by reference herein, and reserve
for purposes of appeal the various arguments for patentability set forth in the previous Responses
to Office Action. Accordingly, the following remarks are focused on the new claim amendments
and supporting declaratory evidence provided herewith.

Claim Rejections — 35 U.S.C. § 102

Claims 1-2, 9-10, 12-21, 30, 45 and 55-56 stand rejected as anticipated by EP 0780127
(“Cramer”). Independent claims 1 and 56 have been amended to recite “a pharmaceutically
acceptable ester of fluticasone,” and claim 55 has been amended to recite “fluticasone
propionate.” New independent claims 78 and 79 likewise recite “fluticasone propionate.”
Cramer does not disclose the claimed pharmaceutically acceptable esters of fluticasone. Rather,

Cramer discloses on page 3, lines 15-18:
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Glucocorticoid agents most useful to the present invention include those selected
from the group consisting of beclomethasone, flunisolide, triamcinolone,
fluticasone, mometasone, budesonide, pharmaceutically acceptable salts thereof
and mixtures thereof.

Thus, at most Cramer discloses, among other glucocorticoid agents, fluticasone and
pharmaceutically acceptable salts thereof. Cramer does not disclose “a pharmaceutically
acceptable ester of fluticasone” as recited in the amended claims. Applicants respectfully submit
that the lack of teaching in Cramer regarding “a pharmaceutically acceptable ester of
fluticasone” is further evidenced by the rejection of dependent claim 4, reciting “fluticasone
propionate or fluticasone valerate,” under 35 U.S.C. §103 obviousness rather than §102
anticipation. That is, the Office Action has acknowledged that the specific esters recited in
dependent claim 4 are not disclosed in Cramer, and thus are novel in view of Cramer. Thus,
claims 55, 78, and 79 reciting “fluticasone propionate,” as well as claims 1 and 56 reciting
“a pharmaceutically acceptable ester of fluticasone” are novel. Accordingly, Applicants
respectfully submit that amended independent claims 1, 55, 56, 78, and 79, as well as claims 2,
9-10, 12-21, 30, 45 (and all other claims) depending therefrom, are novel over Cramer and that
the §102 rejection has been overcome.

Further, claim 1 has been amended to recite “said pharmaceutical formulation is in a
dosage form suitable for nasal administration.” Likewise, independent claims 55 and 56 each
recite a “nasal spray,” and new independent claims 78 and 79 each recite an “aqueous suspension
suitable for nasal administration.” On page 5, the Office Action notes that:

“Cramer discloses the preparation of nasal sprays. See Examples.”
(emphasis in original)

As will be discussed in more detail below, Applicants have provided herewith a declaration

establishing that Example 3 of Cramer (identified by the April 28, 2010 Office Action, page 16,

as the closest example) is inoperable and unacceptable as a pharmaceutical formulation in a
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dosage form suitable for nasal administration. In order to be anticipating, a prior art reference
must be enabling so that the claimed subject matter may be made or used by one skilled in the art.
Amgen Inc. v. Hoechst Marion Roussel, Inc., 314 F.3d 1313, 1354 (Fed. Cir. 2003) (“Long ago our
predecessor court recognized that a non-enabled disclosure cannot be anticipatory (because it is not
truly prior art) if that disclosure fails to ‘enable one of skill in the art to reduce the disclosed
invention to practice.”” citing In re Borst, 52 C.C.P.A. 1398, 345 F.2d 851 (C.C.P.A. 1962)).
Accordingly, the inoperability of Cramer’s closest example as cited by the Office Action is a
further basis for the novelty of independent claims 1, 55, 56, 78, and 79 over Cramer, as well as
claims 2, 9-10, 12-21, 30, 45 (and all other claims) depending therefrom.

Lastly, claim 1 has been amended to remove the language of previous dependent claim
5 directed to "fluticasone or a pharmaceutically acceptable ester thereof in an amount from about
50 micrograms/ml to about 5 mg/ml of the formulation," which was added to overcome the
previous §102 anticipation rejection (subsequently reinstated by the present Examiner) and is
now moot in view of the amendments set forth above.
Claim Rejections — 35 U.S.C. § 103

Claims 4, 7, 8, 11, 35, 36, 37, 38, 53, and 54 stand rejected under 35 U.S.C. § 103(a) as
being unpatentable over Cramer.

Claims 22, 26-27, and 44 stand rejected under 35 U.S.C. § 103(a) as being unpatentable
over Cramer in view of Modi, U.S. Patent No. 6,294,153 (hereinafter “Modi”).

Claims 1-2 and 6 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over

Cramer in view of Fassberg, et al., U.S. Patent No. 6,416,743 (hereinafter “Fassberg”).
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Accordingly, the various §103 claim rejections are premised upon the application of the
primary reference, Cramer, alone or in combination one of the secondary references, Modi or
Fassberg.

A. Inoperability of Cramer Example 3 precludes a prima facie case of obviousness

In order to establish a prima facie case of obviousness, the Office Action must establish
that the prior art teaches each and every element of the claimed invention, that the basis for any
modification and/or combination of the prior art be clearly articulated, and that such modification
and/or combination has a reasonable expectation of success. See Graham v. John Deere Co. of
Kansas City, 383 U.S. 1, 22 (U.S. 1966) (an obviousness determination begins with a finding that
“the prior art as a whole in one form or another contains all” of the elements of the claimed
invention); KSR Int’l Co. v. Teleflex, Inc., 127 S. Ct. 1727, 1741 (2007) (“‘[R]ejections on
obviousness cannot be sustained by mere conclusory statements; instead, there must be some
articulated reasoning with some rational underpinning to support the legal conclusion of
obviousness.”” (quoting In re Kahn, 441 F.3d 977, 988 (Fed. Cir. 2006))); Life Technologies Inc.
v. Clontech Laboratories Inc., 224 F3d 1320, 56 USPQ2d 1186, 1190 (Fed.Cir. 2000) (“[f]or
the [prior art] to render the claimed invention obvious, there must have been, at the time the
invention was made, a reasonable expectation of success in applying [the prior art's] teachings.”).
Applicants respectfully submit the pending claims are patentable over the cited references
because the Office Action fails to establish a prima facie case of obviousness in that Cramer, either
alone or in combination, does not contain all the elements of the pending claims and the
ordinarily skilled artisan would not have a reasonable expectation of success in modifying and/or

combining Cramer given the inoperability thereof.
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1. Cramer does not teach each and every element of the claimed invention

As noted above, each of the §103 rejections is premised upon the Office Action’s
application of Cramer as the primary reference. Furthermore, the April 28, 2010 Office Action
at page 16 identified Example 3 of Cramer as the closest prior art example, and Applicants’
previous §1.132 declaration was alleged to be deficient for failure to test against Example 3 of
Cramer. While not admitting any previous deficiency, in an effort to substantively advance
prosecution Applicants provide herewith the §1.132 Declaration of Geena Malhotra (the
“Malhotra IIl Declaration”) regarding Example 3 of Cramer. As set forth in the Malhotra 111
Declaration, Example 3 of Cramer was reproduced as described therein, and the formulation
described in Example 3 of Cramer was found to be inoperable and unacceptable as a
pharmaceutical formulation in a dosage form suitable for nasal administration. Specifically, as
set forth in paragraph 9 of the Malhotra III Declaration:

9. From the observations set forth in paragraph 8, it is conclusive that the
formulation described in Example 3 of Cramer is inoperable and unacceptable as a
pharmaceutical formulation in a dosage form suitable for nasal administration for at
least the following reasons:
(A)  Unacceptable settling and difficulty in resuspending — homogeneity
of the active material in product is not expected to be maintained due to
caking seen at the bottom of vial of the formulation;
(B)  Unacceptable jet rather than desired spray mist — after actuation of
the nasal pump, the product comes out as jet (a stream of liquid forcefully
shooting forth from the orifice) and not a spray (a mist of fine liquid
particles), and due to which the drug is not expected to be suitably deposited
on nasal mucosa; and
(C)  Unacceptable osmolality — It is widely known and accepted that
nasal sprays are preferably isotonic (as is acknowledged by Cramer at page
3, lines 8 and 49) rather than hypertonic. Accordingly, the undesirable
hyperosmotic (i.e., 554 mOsm/kg), hypertonic character of the product is
expected to give rise to irritation of the nasal mucosa.

These experimental findings clearly establish that Cramer’s Example 3 simply does not work as
a nasal spray. A reference that lacks an enabling disclosure “may qualify as a prior art reference

under §103, but only for what is disclosed in it.” Reading & Bates Constr. Co. v. Baker Energy
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Resources Corp., 748 F.2d 645, 652, 223 USPQ 1168, 1173 (Fed.Cir. 1985) (emphasis added).
Thus, while Example 3 of Cramer may persist as prior art for purposes of an obviousness analysis
despite the demonstrated inoperability thereof, Example 3 can be cited only for what is disclosed

in it — critically, a non-working, rather than working, example. Therefore, for at least the reasons

noted above, Cramer’s Example 3 does not disclose a pharmaceutical composition in a dosage
form suitable for nasal administration and, as such, cannot be cited as teaching the same.
Accordingly, because Cramer does not teach or suggest a pharmaceutical formulation in a
dosage form suitable for nasal administration as recited in the amended claims, Cramer does not
teach each and every element as required for a proper prima facie case of obviousness.
Accordingly, the Office Action has failed to establish a prima facie case of obviousness as to the
pending claims.

2. The secondary references, Modi and Fassberg, do not cure the deficiencies of the

primary reference, Cramer

In view of acknowledged shortcomings of Cramer, the Office Action relies upon Modi for
teaching aerosol sprays and metered dose inhalers (see February 16, 2011 Office Action, page 7)
and upon Fassberg for teaching a particle size less than 10 pum (see April 28, 2010 Office Action,
page 10). Thus, neither of the secondary references is relied upon to cure the major deficiencies
outlined above for the primary reference, Cramer. Accordingly (and without conceding the
propriety of such combinations), neither the combination of Cramer and Modi nor Cramer and
Fassberg establish a prima facie case of obviousness as to the pending claims because such
combinations do not teach each and every element of the pending claims. Accordingly, the Office

Action has failed to establish a prima facie case of obviousness as to the pending claims.
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3. The inoperability of Cramer precludes a reasonable expectation of success and

teaches away

Furthermore, the inoperability of Cramer’s Example 3 (which was deemed to be the
closest prior art example) would discourage a person skilled in the art from further
experimentation, and therefore would teach away from any further modifications to Cramer or
from combining Cramer with a secondary reference. “A reference may be said to teach away
when a person of ordinary skill, upon reading the reference, would be discouraged from following
the path set out in the reference, or would be led in a direction divergent from the path that was

taken by the applicant. .. [or] if it suggests that the line of development flowing from the

reference's disclosure is unlikely to be productive of the result sought by the applicant.” /n re

Gurley, 27 F.3d 551, 553 (Fed. Cir. 1994) (emphasis added). “References that teach away cannot
serve to create a prima facie case of obviousness.” See McGinley v. Franklin Sports, 262 F.3d
1339, 1354 (Fed. Cir. 2001). Given that the pending claims are directed to formulations suitable
for nasal administration and Cramer’s Example 3 is demonstrably unsuitable for such use, a person
skilled in the art would be discouraged from following the path set forth in Cramer’s Example 3 as
such is unlikely to be productive of the result sought by Applicants. Accordingly, a prima facie
case of obviousness cannot be established on the basis of the prior art of record as the inoperability
of Cramer precludes any reasonable expectation of success and teaches away from any further
modifications and/or combinations with Cramer. Accordingly, the Office Action has failed to

establish a prima facie case of obviousness as to the pending claims.
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B. Secondary considerations indicate that the combination of azelastine and fluticasone

is nonobvious

Even assuming arguendo the Office Action established a prima facie case of
obviousness, which as demonstrated above it clearly has not, the following evidence of
secondary considerations submitted herewith establishes that the pending claims are not obvious
in view of the prior art of record. Under Graham, objective evidence of nonobviousness includes
“commercial success, long-felt but unresolved needs, failure of others, copying, and unexpected
results.” Ruiz v. AB Chance Co., 234 F. 3d 654, 663 (Fed. Cir. 2000). As evidence of such
secondary considerations, Applicants provide the following declarations under 37 C.F.R. §1.132:
(1) Declaration of Dr. Sujeet Rajan (the “Rajan Declaration™) directed to the long felt need for
the claimed pharmaceutical formulation; (2) Declaration of Dr. Joachim Maus (the “Maus
Declaration”) directed to the unexpected, beneficial results from clinical studies of the claimed
pharmaceutical formulation; and (3) Declaration of Mr. Nikhil Chopra (the “Chopra
Declaration”) directed to the commercial success of the claimed pharmaceutical formulation. As
described in detail below, the declarations establish the presence of a long-felt need stemming
from shortcomings of traditional therapies, which is addressed with surprising clinical benefits
and enviable commercial success by the claimed pharmaceutical formulation. These secondary
considerations, in total, require a finding that the pending claims are not obvious, and therefore

patentable, in view of the prior art of record.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

1. The present invention addresses a long-felt need in the art

As set forth in Graham, the satisfaction of a long-felt need in the art is evidence of
nonobviousness. As explained in detail in the Rajan Declaration, the claimed composition
represents the fulfillment of a long-felt, but previously unmet, need by patients and healthcare
practitioners for management of symptoms of allergic rhinitis (AR) and non-allergic vasomotor
thinitis. The Rajan Declaration describes in detail in paragraphs 10, 11, and 12 the long standing
problems associated with traditional therapies such as nasal steroids alone, oral antihistamines
alone, or combinations of nasal steroids and oral antihistamines. Furthermore, the Rajan
Declaration explains in paragraphs 13 and 14 how the claimed composition solves many of these
long standing problems via its superior efficacy, improved compliance and adherence with
treatment, faster response time, and reduced side effects. Accordingly, the Rajan Declartion
supports a conclusion that the claimed composition represents the fulfillment of a long-felt, but
previously unmet, need by patients and healthcare practitioners for management of symptoms of
AR and non-allergic vasomotor rhinitis. Accordingly, the invention embodied in the pending
claims is not obvious given that it meets the long-felt need outlined above.

2. The present invention solves the long-felt need with surprising clinical results

A showing of unexpected results may rebut a prima facie case of obviousness, and is
particularly applicable in the inherently unpredictable chemical arts where minor changes may
yield substantially different results. See e.g., In re Soni, 34 USPQ2d 1684, 1687 (Fed. Cir. 1995).
The same is equally true in the pharmaceutical arts, which the Federal Circuit has noted are
similarly unpredicatable. See Pfizer Inc. v. Apotex Inc., 488 F3d 1377, 82 USPQ2d 1852, 1857
(Fed.Cir. 2007) (Rader, J., dissenting from the denial of rehearing en banc) (referencing the

“unpredictable pharmaceutical inventions . . .”). As explained in detail in the Maus Declaration, at
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Atty. Docket: PAC/20632 US (4137-04700) Patent

the time of the filing of the instant ‘016 application, the clinically significant effect obtained from
administering fluticasone propionate and azelastine hydrochloride in an intranasal pharmaceutical
composition would not have been predictable. The Maus Declaration describes in paragraphs 7-16
the protocol and results of two clinical studies of the claimed composition. The study results
showed that the presently claimed intranasal combination therapy provided five unexpected
benefits: (1) an improvement in nasal symptoms as measured by rTNSS, (2) an increase in the
number of patients who responded to treatment, (3) a faster response time, (4) improved quality of
life, and (5) an improvement in ocular symptoms. These beneficial and superior results associated

with the presently claimed intranasal combination therapy were especially surprising in view of

extensive studies involving combining a nasal steroid with an oral antihistamine where either no or
minimal additional clinical benefit was obtained. The Maus Declaration explains in detail in
paragraphs 18-22 the disappointing results obtained from studies involving combining a nasal
steroid with an oral antihistamine. Moreover, the disappointing results from studies dating back to
1989 further demonstrate the failure of others and the long-felt need described above, and how the
unexpected benefits of the claimed composition meet the long-felt need. Accordingly, the Maus
Declartion supports a conclusion that the superior results obtained for the fluticasone propionate
and azelastine hydrochloride combination intranasal formulation, namely, (1) reduced rTNSS, (2)
an increase in the number of patients who responded to treatment, (3) a faster response time, (4)
improved quality of life, and (5) an improvement in ocular symptoms, would clearly have been
unexpected at the time of filing the instant ‘016 application. Accordingly, the invention embodied

in the pending claims is not obvious given that it demonstrates unexpected, beneficial results.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

3. The present invention has been commercially successful, leading to copying by

others

Commercial success is a strong factor favoring nonobviousness. See e.g., dkzo N.V. v.
United States Int’l Trade Comm’n, 1 USPQ2d 1241, 1246 (Fed. Cir. 1986). As explained in detail
in the Chopra Declaration, the sales of Duonase®™ nasal spray (a commercial embodiment of the
claimed composition sold in India), relative to the sales of other subsequent and closely copied
brand products in India, indicate a level of commercial success for Duonase® nasal spray that
supports the non-obviousness of the claimed composition. The Chopra Declaration describes in
paragraphs 6 and 8 that Cipla created the market for the claimed composition by launching
Duonase® nasal spray in 2004 in India, which sold 167,826 units within the first year thereafter.
Paragraphs 9-11 of the Chopra Declaration establish that the claimed composition has been widely
copied by other companies in India. “Copying is additional evidence of nonobviousness.” Avia
Group International Inc. v. L.A. Gear California Inc., 853 F2d 1557, 7 USPQ2d 1548, 1554
(Fed.Cir. 1988). The Chopra Declaration shows in paragraphs 12 and 13 that the overall market
for the claimed formulation has grown at about 21% annually since inception, and that Duonase®
nasal spray has maintained a leading role since inception despite the flood of copycat formulations
entering the market. Accordingly, the Chopra Declaration establishes the commercial success for
Duonase® nasal spray as demonstrated by the growth of the overall market since creation by Cipla,
the continued growth of sales for Duonase® nasal spray, and the rapid, wide-spread, and on-going
copying by competitors supports the non-obviousness of the claimed composition. Accordingly,
the invention embodied in the pending claims is not obvious given that it is commercially

successful.
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Atty. Docket: PAC/20632 US (4137-04700) Patent

4, The secondary considerations require a finding of nonobviousness

As established above, the claimed pharmaceutical formulation fills a long-felt need in the
art while displaying unexpected, beneficial results and is commercially successful and copied by
others. Accordingly, the totality of the secondary considerations requires a finding that the

pending claims are not obvious, and therefore patentable, in view of the prior art of record.

113683 v3/4137.04700 -28 -

GSK Exhibit 1005 - Page 163 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Atty. Docket: PAC/20632 US (4137-04700) Patent

CONCLUSION

Consideration of the foregoing amendments and remarks, reconsideration of the
application, and withdrawal of the rejections are respectfully requested by Applicants. No new
matter is introduced by way of the amendment. It is believed that each ground of rejection raised
in the Office Action dated February 16, 2011 has been fully addressed. If any fee is due as a result
of the filing of this paper, please appropriately charge such fee to Deposit Account Number 50-
1515 of Conley Rose, P.C., Texas. If a petition for extension of time is necessary in order for this
paper to be deemed timely filed, please consider this a petition therefore.

If a telephone conference would facilitate the resolution of any issue or expedite the
prosecution of the application, the Examiner is invited to telephone the undersigned at the
telephone number given below.

Respectfully submitted,
CONLEY ROSE, P.C.

-1 F

Date: e 2
- Rodney B,Cairoll
Reg. No.39,624
5601 Granite Parkway, Suite 750 ATTORNEY FOR APPLICANTS

Plano, Texas 75024
(972) 731-2288 (Telephone)
(972) 731-2289 (Facsimile)
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Exhibit A

CURRICULUM VITAE
Name : Nikhil Chopra
Father’s Name : Ashok Kumar Chopra
Current Address : No.301, 3" floor, Orchid, Dosti Acres

New Uphill Link Road, Off S M Road
Wadala (East), Mumbai : 400 037.

Date of birth : 01 October, 1973

Telephone : 9820702192 (M)

Email : nikhil73@gmail.com

Educational Qualification : M.Sc. from University School of Science,

Ahmedabad (1996)

B.Sc. from Bhavans College, Ahmedabad,
(1994)

H.Sc. from Amrut High School, Ahmedabad,
(1991)

S.S.C. from Rachana High School, Ahmedabad (1989)

Advance Diploma in Computer Application (ADCA)

Accolades : Awarded three gold medals at Third B.Sc. (Chem)
Gujarat University Exam 1994

Work Experience : 15 years of experience at Cipla Ltd (YOJ : 1996)

Current position : Head Maketing and Sales, Cipla Ltd, Mumbai, India
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Anty Docket: PAC/20632 US (4137-04700) Patemt

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants:  Amar Lulla, et al. Confirmation No.: 4912
Serial No.:  10/518,016 Group Art Unit: 1616
Filed: July 6, 2005 Examiner: Nielsen, Thor B.

For: COMBINATION OF AZELASTINE AND
STEROIDS

Attorney Docket: PAC/20632 US
(4137-04700)

LoD DN LOD LB OB LD LD LD

DECLARATION OF GEENA MALHOTRA UNDER 37 CFR § 1.132

Commissioner for Patents
P.O. Box. 1450
Alexandria, VA 22313-1450

Sir:
1. I, Geena Malhotra, hereby declare and state as follows:
2. I am currently employed by Cipla Limited (“Cipla”), the assignee of the above-

referenced U.S. Pat. App. No. 10/518,016 (the ‘016 application), as Head of Research and
Development.

3. I hold the degree of B. Pharm. from SNDT University. A copy of my Curriculum Vitae,
accurately listing my scientific credentials and work experience, is attached herewith as Exhibit
A.

4. I am a co-inventor of the invention claimed in the ‘016 application.

5. I have been informed that the U.S. Patent Office has cited published European Pat. App.
Publication No. 0780127A1 by Ronald Cramer (“Cramer”) as prior art against the ‘016
application, and specifically that the U.S. Patent Office considers Example 3 of Cramer to be the

closest prior art example.

131429 v1/4137.04700
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Atty Docket: PAC/20632 US (4137-04700)

Patent

6. I have reviewed and am familiar with Cramer, and Example 3 of Cramer has been

reproduced experimentally under my supervision. For at least the reasons discussed in detail

below, the formulation described in Example 3 of Cramer is inoperable and unacceptable as a

pharmaceutical formulation in a dosage form suitable for nasal administration.

7. Example 3 of Cramer was reproduced according to the following table of ingredients and

process of preparation:

Ingredients Quantity (% w/v)
Drugs 98 mcg (0.07%) +
(Azelastine hydrochloride + 70 meg (0.05%)
Triamcinolone acetonide)
Hydroxy propyl methyl cellulose 1.0
[HPMC (E4M)]
Glycerin 2.0
Polysorbate 80 0.05
Benzalkonium Chloride NF 0.02
Disodium EDTA 0.05
Sodium Chloride 0.9
Purified water g.s. to vol.

Process of preparation:

1) Part quantity of purified water was taken in a vessel.

2) Sodium chloride and Disodium EDTA was added and dissolved under stirring

followed by heating the bulk.

3) Hydroxy propyl methyl cellulose (HPMC) was added and dispersed under stirring.

4) Stirring was done and bulk was held at 2-8°C overnight.

5) Glycerin was added and mixed in above bulk under stirring.

6) Part quantity of purified water was taken and Azelastine hydrochloride was dissolved

in it to form drug slurry.

7) Drug slurry of step # 6 was added in main bulk of step # 5 under stirring.

8) Polysorbate 80 was added and dissolved in part quantity of purified water.

Triamcinolone acetonide was added to this solution under stirring.

9) Drug slurry of step # 8 was added in above bulk of step # 7 under stirring.

131429 v1/4137.04700
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Atty Docket: PAC/20632 US (4137-04700)

Patent

10) Benzalkonium chloride was added in part quantity of purified water and this solution

was added in above bulk under stirring.

11) Volume was made-up with purified water.

12) Stirring was done and pH was checked.

8. Upon completion of the process of preparation, the following observations were noted:

Stability test:

Azelastine hydrochloride + Triamcinolone
acetonide Nasal Spray

INITTAL OBSERVATIONS

Product description

White, translucent, viscous suspension.

On keeping, the active ingredient settled in bottle and
was very difficult to re-disperse. This is expected to
lead to variation in content per spray. A lot of foam
was generated on shaking which was difficult to
dissipate owing to high viscosity; this is expected to

lead to inconsistent delivery.

Osmolality

554 mOsnvkg (Hyperosmotic/hypertonic)

Product performance with
40 mcl nasal pump and
suitable actuator

After actuation of nasal pump, bulk was discharged
as a Jet (a stream of liquid forcefully shooting forth
from the orifice) and not as a Spray.

9. From the observations set forth in paragraph 8, it is conclusive that the formulation

described in Example 3 of Cramer is inoperable and unacceptable as a pharmaceutical

formulation in a dosage form suitable for nasal administration for at least the following reasons:

(A)

Unacceptable settling and difficulty in resuspending — homogeneity of the active

material in product is not expected to be maintained due to caking seen at the bottom of

vial of the formulation;

®)

Unacceptable jet rather than desired spray mist — after actuation of the nasal

pump, the product comes out as jet (a stream of liquid forcefully shooting forth from the

orifice) and not a spray (a mist of fine liquid particles), and due to which the drug is not

expected to be suitably deposited on nasal mucosa; and
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Atty Docket: PAC/20632 US (4137-04700) Patent

(C)  Unacceptable osmolality — It is widely known and accepted that nasal sprays are
preferably isotonic (as is acknowledged by Cramer at page 3, lines 8 and 49) rather than
hypertonic. Accordingly, the undesirable hyperosmotic (i.e., 554 mOsm/kg), hypertonic

character of the product is expected to give rise to irritation of the nasal mucosa.
10.  Insofar as the azelastine hydrochloride + triamcinolone acetonide formulation of Example
3 of Cramer was found to be inoperable and unacceptable as a pharmaceutical formulation in a
form suitable for nasal administration, no appropriate comparison can be made between
Cramer's Example 3 formulation and the formulation of the claimed invention. In addition, any
further proposed chemical analysis or stability studies would yield no data relevant to any such
comparison.

11. I, Geena Malhotra, further declare that all statements made herein of my own knowledge
are true and that all statements made on information and belief are believed to be true; and
further that these statements are made with the knowledge that willful false statements and the
like so made are punishable by fine, imprisonment, or both under section 1001 of Title 18 of the
United States Code and that such willful false statements may jeopardize the validity of this

application or any patent issuing thereon.

Date: IQ"‘M’ 204 QJ -
U

Geena Malhotra

! “[T)sotonic conditions are required for ophthalmic, nasal, most electrolyte and other
preparations.” A hypertonic solution will cause water to leave the intracellular compartment with
consequent cell shrinkage while a hypotonic solution will cause the cell to imbibe water which
produces swelling, distention and finally rupture of the cells. (See Inorganic Medicinal and
Pharmaceutical Chemistry, Block, Roche et al; 1986, pg-100, attached hereto as Exhibit B).
Further specifically with reference to nasal formulations, shrinkage of epithelial cells has been
observed in the presence of hypertonic solutions. Hypertonic saline solutions also inhibit or cease
ciliary activity (See Development of Nasal Delivery Systems: A Review, Drug Development and
Delivery, Vol. 2 No. 7, October 2002, attached hereto as Exhibit C).
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Exhibit A

CURRICULUM VITAE
Name Mrs. Geena Malhotra
Date of Birth April 20, 1964
Residential address 4, Anderson House

Opposite Mazgaon Dock Post Office,
Mazgaon, Mumbai-10

India
Tel: 91 22 23720714
Educational Qualification B. Pharm. (1985)
SNDT University
Work experience
1986 -1991 R&D Scientist at Cipla Ltd., Mumbai Central
1991 — 1995 Group leader formulation development, Cipla Ltd., Mumbai
Central
1995 onwards and Head — Research & Development
Current position
International Seminars Nov. 1995 : Attended International seminar on
IPEC, France
Apr. 1997 : Attended Eudragit workshop by ‘Rohm
Pharma’ Germany
June 1998 : Attended Annual Conference on Dry
Powder Inhalers, U.K
June 2000 : Attended Annual Conference on Dry
Powder Inhalers, U.K
June 2001 : Attended Annual Conference on Dry
Powder Inhalers, U.K
Aug. 2001 : Attended Alginate and coating training,
Belgium
Nov. 2001 : Attended International seminar on Nutrition
labeling and health claim, Mumbai
June 2002 : Attended Annual Conference on Dry
Powder Inhalers, U.K
132244 v1/4137.04700 1
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May 2005 : Attended RDD Conference, Paris, France

May 2006 : Attended RDD Conference, Florida, USA &
presented a Poster Presentation on Zerostat V — A
Non-Electrostatic Valved Holding Chamber

Mar 2007 : Attended 1% International Symposium on Hot Melt
Extrusion, Frankfurt, Germany

June 2008 : Attended Leistritz Pharmaceutical Extrusion
Seminar, USA

March 2010: Attended Lipid Symposium, Singapore
April 2010 : Attended RDD Conference, Florida, USA
June 2010 : Attended Gerteis Seminar, Switzerland
October 2010: Attended CPhi Conference, Paris, France

May 2011 : Attended Interpack 2011, Germany

Inventor of following patents and applications

1. Cyclosporine Formulations (AU706995).

2. Benzimidazole pharmaceutical composition and process of preparation (W09852564);
Granted in GB (GB2343117).

3. Topical sprays (WO00/45795).

4. A pharmaceutical composition containing Bisphosphonic acid(s) or salt(s) thereof and a

process for preparing thereof (W0O01/32185).

Spacer device for Inhaler (W00033902); Granted in Europe, US & Canada.

Anti-wrinkle cream composition (IN182970).

Herbal antiseptic cream composition (ZA98/03753).

e A

Topical Medicinal spray composition and their preparation which compositions can be

used to treat a variety of disorders (IN188096).

9. Process for the manufacture of metered dose topical aerosol topical aerosol dispenser as
spray (93/BOM/99).

10. A spacer device for administering orally a volatile liquid composition by inhalation
(IN190657).

11. Oil-in water micro emulsion (EP0760237A1).

132244 v1/4137.04700 2
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12. Pharmaceutical formulation including a suspension of Cefadroxil
(ZA2000/7740).

13. An improved device for administering orally or nasally the powdered or volatile
composition by inhalation (IN188288); Granted in South Africa & Sri Lanka.

14. Bilayered tablet containing Lamivudine, Stavudine & Nevirapine (ZA2001/10499)

15. Tablet containing Lamivudine, Zidovudine & Nevirapine (ZA2001/10500).

16. Tablet containing Lamivudine and Stavudine (ZA2001/10501).

17. Tablet containing Lamivudine, Stavudine and Nevirapine (ZA2001/10502).

18. Anti malarial Compositions and Process Thereof (W02005/023304); Granted in
Seychelles & South Africa.

19. A Pharmaceutical Composition Containing Bisphosphonic Acid(S) Or Salt(S) Thereof
and a Process of Preparing Thereof (W02005/030177); Granted in South Africa.

20. A Process For Preparing A Topical Medicinal Spray Composition (IN188096).

21. Anti-Histaminic Composition (W02006/008512); Granted in Morocco, Iran, Bangladesh,
OAPI and South Africa.

22. Enteric Coated Formulation For Bisphosphonic Acids And Salts Thereof (US6676965).

23. Inhalation Formulations (W02005/087192); Granted in Morocco & OAPI.

24. Inhaler (W02006/051300); Granted in Morocco & Singapore.

25. Medicament Inhaler Device (W02005/113043); Granted in Burundi, Lebanon, Malta,
Myanmar & Iran.

26. Medicated Stick Composition (W0O0044347).

27. Multi-dose inhaler (W0O2005004962); Granted in Lebanon, Malta, Morocco, Syria,
Singapore, Eurasia, South Africa & US.

28. Oral formulations for 5-HT- Receptor agonists, uses and methods of treatment
employing the same (WO 2005/044222); Granted in Morocco, South Africa & UK.

29. Pharmaceutical ~Combinations and Formulations With Improved stability
(W02005/011737).

30. Pharmaceutical Combinations Comprising Lamivudine, Stavudine And Efavirenz For
Treating viral Infections (W02004089383 / W02004089382).

31. Pharmaceutical Composition (W0O2004/071398).

32. Pharmaceutical Composition Comprising A Betaminetic Agent And A Mucolytic Agent
(W02006/030221).

33. Pharmaceutical Composition Comprising An Isomer Of A Betamimetic Agent And An

Anti- Cholinergic Agent (W02006/027595).
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34. Pharmaceutical Composition Comprising Azelastine And Steroid (W02003/105856);
Granted in Europe, Morocco, GB, Algeria, Singapore, South Africa & New Zealand.

35. Pharmaceutical Composition Comprising Immunosuppressants for the Treatment Of
Dermatophytosis (W02004/071510).

36. Pharmaceutical Composition Comprising Tibolone And Process for Producing The Same
(WO02005/117899).

37. Pharmaceutical Composition for the Administration of Water-Insoluble pharmaceutically
active substances and a process for preparation thereof (W00132143).

38. Pharmaceutical Compounds & Composition (W0O2006/064283).

39. Pharmaceutical dispensing aid (W02005/000712).

40. Pharmaceutical Formulation Comprising Anti-Obesity Agent and Acidulant
(W02004096202).

41. Pharmaceutical formulation with improved stability (EP1680092 A2).

42. Pharmaceutical Formulations Comprising A Proton Pump Inhibitor (W02005/000269).

43. Pharmaceutical Formulations Comprising Beta-2 Adrenoreceptor Agonists and Xanthines
(W02004/050067).

44. Pharmaceutical Inclusion Complexes Containing a Steroid and Optionally an
Antibacterial Agent (W02004/069280).

45. Pharmaceutical Preparation Comprising Calcitonin (GB2417202 A).

46. Pharmaceutical Product Comprising a Beta-2 Adrenergic Agonist And An H 1-Receptor
Antagonist (W0O2005/041969).

47. Pharmaceutical Product Comprising a Beta-2 Adrenoceptor Agonist and an
Antihistamine (W02005/007145).

48. Pharmaceutical Products and Composition Comprising Specific Anticholinergic Agents,
Beta-2 Agonists and Corticosteroids (ZA200501703).

49. Proton Pump Inhibitor Composition In Paste Form (GB2394895 A).

50. Sterilization Process (US2005201888).

51. Topical immunotherapy and compositions for use therein (US2006204446).

52. Topical Spray Compositions (US6962691, EP1150661).

53. Transdermal pharmaceutical formulation (WO 2005/041943); Granted in Bangladesh,
Burundi, Haiti, Malta, Morocco, Panama, Peru, South Africa & Singapore.

54. Venlafaxine Hydrochloride extended release pellets (KR20060065319)

55. Omeprazole (W(098/52564).

56. Medicated stick composition (WO0044347).
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57. Pharmaceutical compositions containing new polymorphic forms of Olanzapine & uses
thereof (US7022698, EP1246827).

58. Inhalation device (ZA98/11257).

59. Anti-wrinkle cream composition (IN182970).

60. Improved Dry Powder Inhaler (W02007/144659).

61. Antiretroviral Solid Oral Composition (PCT/GB2007/003061).

62. A pharmaceutical composition (W0O2007/026156).

63. Anti-malarial composition (PCT/GB2006/002919).

64. Pharmaceutical Formulation (W02008/102128).

65. Multidose Inhaler (WO2008/114034).

66. Pharmaceutical combinations (WO 2007/068934).

67. Pharmaceutical composition (WO 2007/072060).

68. Stable formulations for Inhalations (PCT/GB08/002029).

69. Pharmaceutical Compositions (PCT/GB2008/002567).

70. Solid Pharmaceutical Composition (PCT/GB2008/003155).

132244 v1/4137.04700 5
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Inorganic
Medicinal and Pharmaceutical
Chemistry

JOHN H. BLOCK, Pu.D.
Associate Professor of
Pharmaceutical Chemisiry

Oregon Staie University

School of Pharmacy

Corvallis, Oregon

EDWARD B. ROCHE, Pa.D.
Associate Professor of

Medicinal Chemisiry

Universily of Nebraska Medical Center
College of Pharmacy

Omaha, Nebraska

TAITO O. SOINE, Pu.D.

Professor of Medicinal Chemistry and
‘hairman, Department of Medicinal Chemistry

University of Minnesota

Minneapolis, Minnesota

CHARLES -O.- WILSON, Pu.D.

Professor Emeriius of Pharmaceutical Chemistry
Oregon State Universiiy

School of Pharmacy

Corvallis, Oregon

INDIAN EDITION
VARGHESE PUBLISHING HOUSE
Hind Rajasthan Building

Dadar Bombay 400 014

1986

GSK Exhibit 1005 - Page 186 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


\-—-———

ited States Pharmacopeia, Eighteenth Revision,
sion received from the Board of Trustees of
vention, Inc. The said Convention is not
on, or for any false or misleading implications
m of excerpts from the original context.

! the National Formulary, Thirtesnth Edition,
! by the American Pharmaceutical Association.
on is not responsible for any inaccuracy of
vy arise by reason of the separation of excerpts

ion Data
1emistry.

cal. -
Pharmaceutical. QV744 I58 1974]

»pyright under the Interational Copyright
1 protected by copyright. No part of it may
means without written permission of the

with LEA & FEBIGER

an Building - Dadar

mbay 400 031.

Preface

“ Inorganic Medicinal-and Pharmaceutical Chemistry has been designed as
a classroom textbook written with two purposes in mind. The first is to
present s review of those principles of inorganic chemistry that apply te
medicinal and/or pharmaceutical chemistry. In that regard, the first two
chapters are devoted to explanations of atomic structure as it relates to
bonding forces and complexation, and a summary of the important physical
properties of each element group from the periodic table. The second
purpose is to present detailed discussions of those inorganic agents- used
as pharmaceutical aids and necessities or as therapeutic and diagnostic
agents. Those products used as pharmaceutical aids and necessities include
acids and bases, buffers, antioxidants, water, and selected tableting aids.
Inorganic compounds used therapeutically include products containing
fluid’ electrolytes, biochemically important ions, and therapeutically im-
portant ions. Other inorganic products described are antacids, cathartics,
topical agents, dental products, inhalants, antidotes, etc. Radiopharma-
ceuticals are discussed both as diagnostic and as therapeutic agents. The
toxicity problems associated with some of the inorganie cations are reviewed.

The general format is to define the class of products under discussion,
to describe the rationale for their use, and then to discuss the specific
agents. ' The latter usually includes the official description of the product,
contraindications, therapeutic and pharmaceutical incompatibilities where
appropriate, the official use, and, in many cases, alternate uses. Pertinent
references have been provided.

Those who have taught inorganic pharmaceutical chemistry will note
the occasional use of an illustration and some-of the text from the eighth
edition of Rogers’ Inorganic Pharmaceutical Chemistry. - However, the
clinical emphasis in pharmacy education requires that topics be regrouped
away from a chemical classification and classified according to their use.
Selected chapters can be used as needed depending on where material is
presented in a school’s curricilum.. Those schools using courses in intro-

v
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106 Solutions and Solubility

Such solutions are termed isotonic, indicating that their effect on cellular
tone, tonicity, is the same as that of normal physiological fluids. In other
words, isotonic solutions have osmotic pressures equal to the osmotic
pressure of intracellular fluid '(i-wz,, = m.u). These solutions can be applied
to tissues or injected without causing damage to cells through osmotic
effects.

The effect on cells of nonisotonic solutions follows the physical descrip-
tion of osmotic pressure imbalance mentioned above. If the osmotic
pressure of the applied solution is greater than that of the intracellular
fluid, the solution is termed hypertonic (ms > ). This type of solution
will cause water to leave the intracellular compartment with consequent
cell shrinkage, a phenomenon known as plasmolysis (the term crenation
is applied to this occurrence in red blood cells).

The opposite situation, in which the osmotic pressure of the solution is
less than that of the intracellular fluid, results in a Aypolonic solution
(mootn < meen). When a solution of this type comes into contact with tissue
cells, the cell will imbibe water, which produces swelling, distention, and
finally rupture. This course of events is referred to as plasmoptysis, or
hemolysis in the case of red blood cells.

Hypotonic or hypertonic solutions are sometimes used to advantage in
electrolyte therapy (see Chapter 5), and the production of hypertonic
conditions in kidney tubules and the intestinal tract is responsible for the
action of osimotic diuretics and saline cathartics, respectively (see Chapter
8). However, isotonic conditions are required for ophthalmic, nasal, most
electrolyte, and other preparations.

Experimental evidence (e.g., freezing point data) shows that a 0.99,
w/v aqueous solution of sodium chloride is isotonic with all body fluids
(including lachrymal fluid). Since sodium chloride is normally found in
extracellnlar fluid, it follows that this salt can be used as the compound of
choice for the adjustment of tonicity. Comparisons of the freezing point
depression of various drugs with that of sodium chloride have resulted in
the development of sodium chloride equivalents. These are factors which,
when multiplied by the weight of a corresponding compound, provide a
number equivalent to the weight of sodium chloride necessary to produce a
solution having the. same tonicity, provided that the weight of the com-
pound and the calculated weight of sodium chloride are dissolved in equal
volumes of water. This procedure allows the quantity of sodium chloride
being replaced in a particular solution by another compound to be deter-
mined as well as the amount of sodium chloride to be added to the prepara-
tion to make it isotonic on the basis of a 0.9% solution. Of course, hypo-
tonic and hypertonie solutions having a particular tonicity relative to

-sodium chloride ean be prepared using the same factors, A table of sodium

chloride equivalents for some commonly used drugs and sample calcula~
tions are given in Appendix B.
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Exhibit C

Issue Date: Vol. 2 No. 7 October 2002, Posted On: 3/28/2008

Development of Nasal Delivery Systems: A Review

In recent years, the nasal mucosa has been
considered as an administration route to
achieve faster and higher level of drug
absorption. The richly supplied vascular
nature of the nasal mucosa coupled with its
high drug permeation makes the nasal route
of administration attractive for many drugs, including proteins and peptides." In addition, absorption of drug at the olfactory region
of the nose provides a potential for a pharmaceutical compound to be available to the central nervous system. The nasal delivery
of vaccines is another very attractive application in terms of efficacy and patient acceptance.2

The purpose of this review is to provide an overview of the factors that will affect formulation development and design of nasal
products. The anatomical and physiological considerations of the nose, mechanism of nasal drug absorption and physicochemical
factors affecting the formulation design will be presented. The role of absorption enhancers and target nasal drug delivery will also
be discussed.
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The nose is a complex organ from a kinetic point of view because three different processes: deposition, clearance or translocation
and absorption of drugs take place inside the nose. For effective administration of therapeutic drugs through the nasal route, its
anatomy and related physiological features must be taken into consideration.

The nasal septum divides the nasal cavity into two unequal cavities. The septum consists mostly of cartilage and skin, and
therefore, the penetration of drugs is low. The most efficient area for drug absorption is the highly vascularized lateral wall of the
nasal cavity: the mucosa lined over the turbinates or conchae (Figure 1).
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Anatemy of the Nese

cavity

Effect of Deposition on Absorption

Deposition of the formulation in the anterior portion of the nose provides a longer nasal residence time. However, the anterior
portion of the nose is an area of low permeability. On the other hand, depositing a drug in the posterior portion of the nose, where
the drug permeability is generally higher, provides shorter residence time. The method of administration and properties of the
formulation determine the deposition site.

Harris3 compared the deposition and removal of metered dose sprays with nasal drops. Nasal sprays were deposited anteriorly,
after which small portions were cleared slowly into nasal pharynx by mucociliary clearance. In contrast, drops were deposited
mostly posteriorly and were removed rapidly in large portions into the nasal pharynx.

Effect of Mucociliary Clearance

It is important that the integrity of the nasal clearance mechanism is maintained to perform normal physiological functions such as
the removal of dust, allergens and bacteria. The ciliary activity is the driving force of the secretory transport in the nose to
constantly remove particles that are trapped on the mucus blanket during inhalation (Figure 2).
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Mucociliary Clearance of the Nese

Particles Trapped On Mucus Layer

Cilia —Sol Layer

The absorption of drugs is influenced by the residence (contact) time between the drug and the epithelial tissue. The mucociliary
clearance is inversely related to the residence time and therefore inversely proportional to the absorption of drugs administered. A
prolonged residence time in the nasal cavity may also be achieved by using bioadhesive polymers, microspheres, chitosan or by
increasing the viscosity of the formulation.

Nasal mucociliary clearance can also be stimulated or inhibited by drugs, excipients, preservatives and/or absorption enhancers
and thus affect drug delivery to the absorption site.

Effect of Enzymatic Activity

Several enzymes that are present in the nasal mucosa might affect the stability of drugs. For example, proteins and peptides are
subjected to degradation by proteases and amino-peptidase at the mucosal membrane. The level of amino-peptidase present is
much lower than that in the gastrointestinal tract.# Peptides may also form complexes with immunoglobulin (Igs) in the nasal cavity
leading to an increase in the molecular weight and a reduction of permeability.>

Nasal Emulsions & Ointments: Nasal emulsions and ointments have not been studied in detail as other nasal delivery
systems. They offer advantages for local application mainly due to their viscosity. One of the major disadvantages is poor patient
acceptability. The physical stability of emulsion formulations and precise delivery are some of the main formulation issues.

Specialized Delivery System: Microsphere technology is one of the specialized systems becoming popular for designing
nasal products. Microspheres may provide more prolonged contact with the nasal mucosa and thus enhance absorption.
Microspheres for nasal applications have been prepared using biocompatible materials, such as starch, albumin, dextran and
gelatin.® Their toxicity/irritancy should be evaluated. It was hypothesized!0 that in the presence of starch microspheres, the nasal
mucosa is dehydrated due to moisture uptake by the microspheres. This results in reversible "shrinkage" of the cells, providing a

http://www.drugdeliverytech.com/ME2/Segments/Publicat...ications:: Article&id=9EB 19EB2F29F462089CE081473F5F3CA (3 of 8)8/9/2011 5:43:12 PM
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temporary physical separation of the tight (intercellular) junctions that increases the absorption of drugs.

Drug Concentration, Dose & Dose Volume

Drug concentration, dose and volume of administration are three interrelated parameters that impact the performance of the nasal
delivery performance. Nasal absorption of L- Tyrosine was shown to increase with drug concentration in nasal perfusion
experiments.” However, in another study,! Aminopyrine was found to absorb at a constant rate as a function of concentration. In
contrast, absorption of salicylic acid was found to decline with concentration. This decline is likely due to nasal mucosa damage by
the permeant.

Formulation pH
The pH of a nasal formulation is important for the following reasons:

To avoid irritation of nasal mucosa;

To allow the drug to be available in unionized form for absorption;
To prevent growth of pathogenic bacteria in the nasal passage;
To maintain functionality of excipients such as preservatives; and
To sustain normal physiological ciliary movement.

Lysozyme is found in nasal secretions, which is responsible for destroying certain bacteria at acidic pH.2 Under alkaline
conditions, lysozyme is inactivated and the nasal tissue is susceptible to microbial infection. It is therefore advisable to keep the
formulation at a pH of 4.5 to 6.5 keeping in mind the physicochemical properties of the drug as drugs are absorbed in the un-
ionized form.

Buffer Capacity

Nasal formulations are generally administered in small volumes ranging from 25 to 200 L with 100 uL being the most common
dose volume. Hence, nasal secretions may alter the pH of the administrated dose. This can affect the concentration of un-ionized
drug available for absorption. Therefore, an adequate formulation buffer capacity may be required to maintain the pH in-situ.

Osmolarity

Drug absorption can be affected by tonicity of the formulation. Shrinkage of epithelial cells has been observed in the presence of
hypertonic solutions. Hypertonic saline solutions also inhibit or cease ciliary activity. Low pH has a similar effect as that of a
hypertonic solution.

Gelling/Viscofying Agents or Gel-Forming Carriers

According to a study by Pennington et. al.'3, increasing solution viscosity may provide a means of prolonging the therapeutic
effect of nasal preparations. Suzuki et. al.'#showed that a drug carrier such as hydroxypropy! cellulose was effective for
improving the absorption of low molecular weight drugs but did not produce the same effect for high molecular weight peptides.
Use of a combination of carriers is often recommended from a safety (nasal irritancy) point of view.

Solubilizers

Aqueous solubility of drug is always a limitation for nasal drug delivery in solution. Conventional solvents or co-solvents such as
glycols, small quantities of alcohol, Transcutol ( diethylene glycol monoethyl ether), medium chain glycerides and Labrasol
(saturated polyglycolyzed Cg- C4 glyceride) can be used to enhance the solubility of drugs. Other options include the use of

surfactants or cyclodextrins such as HP-R-Cyclodextrin that serve as a biocompatible solubilizer and stabilizer in combination with
lipophilic absorption enhancers. In such cases, their impact on nasal irritancy should be considered.
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Preservatives

Most nasal formulations are aqueous based and need preservatives to prevent microbial growth. Parabens, benzalkonium
chloride, phenyl ethyl alcohol, EDTA and benzoyl alcohol are some of the commonly used preservatives in nasal formulations. Van
De Donk et. al.’s have shown that mercury-containing preservatives have a fast and irreversible effect on ciliary movement and
should not be used in nasal systems.

Antioxidants

A small quantity of antioxidants may be required to prevent drug oxidation. Commonly used antioxidants are sodium metabisulfite,
sodium bisulfite, butylated hydroxytoluene and tocopherol. Usually, antioxidants do not affect drug absorption or cause nasal
irritation. Chemical/physical interaction of antioxidants and preservatives with drugs, excipients, manufacturing equipment and
packaging components should be considered as part of the formulation development program.

Humectants

Many allergic and chronic diseases are often connected with crusts and drying of mucous membrane. Certain preservatives/
antioxidants among other excipients are also likely to cause nasal irritation especially when used in higher quantities. Adequate
intranasal moisture is essential for preventing dehydration. Therefore, humectants can be added especially in gel-based nasal
products. Humectants avoid nasal irritation and are not likely to affect drug absorption. Common examples include glycerin,
sorbitol and mannitol.

Role of Absorption Enhancers

When it becomes difficult for a nasal product to achieve its required absorption profile, the use of absorption enhancers is
recommended. The selection of absorption enhancers is based upon their acceptability by regulatory agencies and their impact on
the physiological functioning of the nose. Absorption enhancers may be required when a drug exhibits poor membrane
permeability, large molecular size, lack of lipophilicity and enzymatic degradation by aminopeptidases.

Effect of Pathological Condition

Intranasal pathologies such as allergic rhinitis, infections, or previous nasal surgery may affect the nasal mucociliary transport
process and/or capacity for nasal absorption. During the common cold, the efficiency of an intranasal medication is often
compromised. Nasal clearance is reduced in insulin-dependent diabetes. Nasal pathology can also alter mucosal pH and thus
affect absorption of drugs.

Several mechanisms have been proposed but the following two mechanisms have been considered predominantly. The first
mechanism involves an aqueous route of transport, which is also known as the paracellular route. This route is slow and passive.
There is an inverse log-log correlation between intranasal absorption and the molecular weight of water-soluble compounds. Poor
bioavailability was observed for drugs with a molecular weight greater than 1000 Daltons.

The second mechanism involves transport through a lipoidal route that is also known as the transcellular process and is
responsible for the transport of lipophilic drugs that show a rate dependency on their lipophilicity. Drugs also cross cell membranes
by an active transport route via carrier-mediated means or transport through the opening of tight junctions. For example, Chitosan,
a natural biopolymer from shellfish, opens tight junctions between epithelial cells to facilitate drug transport.6

Physicochemical Properties of Drugs
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Chemical Form: The chemical form of a drug can be important in determining absorption. For example, conversion of the drug
into a salt or ester form can alter its absorption. Huang et. al.” studied the effect of structural modification of drug on absorption. It
was observed that in-situ nasal absorption of carboxylic acid esters of L-Tyrosine was significantly greater than that of L-Tyrosine.

Polymorphism: Polymorphism is known to affect the dissolution rate and solubility of drugs and thus their absorption through
biological membranes. It is therefore advisable to study the polymorphic stability and purity of drugs for nasal powders and/or
suspensions.

Molecular Weight: A linear inverse correlation has been reported between the absorption of drugs and molecular weight up to
300 Daltons. Absorption decreases significantly if the molecular weight is greater than 1000 Daltons except with the use of
absorption enhancers.

Particle Size: It has been reported that particle sizes greater than 10 *m are deposited in the nasal cavity. Particles that are 2 to
10 um can be retained in the lungs,and particles of less than 1 um are exhaled.

Solubility & Dissolution Rate: Drug solubility and dissolution rates are important factors in determining nasal absorption from
powders and suspensions. The particles deposited in the nasal cavity need to be dissolved prior to absorption. If a drug remains
as particles or is cleared away, no absorption occurs.

Delivery Systems
The selection of delivery system depends upon the drug being used, proposed indication, patient population and last but not least,
marketing preferences. Some of these delivery systems and their important features are summarized below:

Nasal Drops: Nasal drops are one of the most simple and convenient systems developed for nasal delivery. The main
disadvantage of this system is the lack of dose precision and therefore nasal drops may not be suitable for prescription products. It
has been reported that nasal drops deposit human serum albumin in the nostrils more efficiently than nasal sprays.

Nasal Sprays: Both solution and suspension formulations can be formulated into nasal sprays. Due to the availability of metered
dose pumps and actuators, a nasal spray can deliver an exact dose from 25 to 200 uL. The particle size and morphology (for
suspensions) of the drug and viscosity of the formulation determine the choice of pump and actuator assembly.

Nasal Gels: Nasal gels are high-viscosity thickened solutions or suspensions. Until the recent development of precise dosing
devices, there was not much interest in this system. The advantages of a nasal gel include the reduction of post-nasal drip due to
high viscosity, reduction of taste impact due to reduced swallowing, reduction of anterior leakage of the formulation, reduction of
irritation by using soothing/emollient excipients and target delivery to mucosa for better absorption. A Vitamin B12 gel has been
recently developed as a prescription product.8

Nasal Powders: This dosage form may be developed if solution and suspension dosage forms cannot be developed e.g., due
to lack of drug stability. The advantages to the nasal powder dosage form are the absence of preservative and superior stability of
the formulation. However, the suitability of the powder formulation is dependent on the solubility, particle size, aerodynamic
properties and nasal irritancy of the active drug and/or excipients. Local application of drug is another advantage of this system but
nasal mucosa irritancy and metered dose delivery are some of the challenges for formulation scientists and device manufacturers.

Generally, the absorption enhancers act via one of the following mechanisms:

o Inhibit enzyme activity;

http://www.drugdeliverytech.com/ME2/Segments/Publicat...ications:: Article&id=9EB 19EB2F29F462089CE081473F5F3CA (6 of 8)8/9/2011 5:43:12 PM
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Reduce mucus viscosity or elasticity;
Decrease mucociliary clearance;
Open tight junctions; and

Solubilize or stabilize the drug.

Absorption enhancers are generally classified as physical and chemical enhancers. Chemical enhancers act by destructing the
nasal mucosa very often in an irreversible way, whereas physical enhancers affect nasal clearance reversibly by forming a gel.
The enhancing effect continues until the gel is swallowed. Examples of chemical enhancers are chelating agents, fatty acids, bile
acid salts, surfactants, and preservatives. Osmolarity and pH may accelerate the enhancing effect.

A
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If a nasal formulation is delivered to the target site of absorption (turbinates), benefits can be gained from increased absorption
and/or decreased dosage requirements. There may also be a reduction of taste of the drug because of minimum or reduced
swallowing of the administered drug. Currently, tip aperture design pumps are available to administer formulations in an upward
direction. Because the turbinates are located at the sides of the nostrils (not upward) (Figure 1), the entire dose volume cannot be
administered to the target site of absorption. This also leads to swallowing of part of the dose. It may be possible to design a side
aperture pump to direct the entire dose volume directly to the absorption site, the turbinates, for more efficient (target) nasal
delivery.

In order to formulate a nasal formulation with desirable performance and commercial attributes, the drug properties, delivery
system and nasal physiology should all be considered and understood from the early stages of a product development. It is
advisable to focus on maximizing the residence time and ensuring an efficient absorption of drug. A successful nasal formulation
program involves detailed consideration of the interactions between formulation composition, device design, delivery system and
the patient's pathological condition.
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Dr. Jack Aurora currently serves as Director of Formulation Development at Labopharm, Inc, a specialty pharmaceutical company focused
on controlled-release drug delivery and the development of pharmaceutical products incorporating its proprietary technologies. His responsibilities
include timely development of formulations in accordance with internally or externally generated product profiles to meet the company's objectives
and thereby facilitate efficient decision-making within and outside the group. As a part of the R&D Operations Management Team, he also assists
in the efficient identification, development, scale-up and production of formulations chosen for further development. Dr. Aurora is also a consultant
with Council of Healthcare Advisors, an association of leading physicians, scientists, and other healthcare professionals. He also teaches courses
on Pharmaceutical Product Formulation Development at Seneca College in Toronto. His research focuses include development of Controlled-
Release Systems, Pelletization Technology and Nasal Formulation Development. In the field of controlled-release development, he has one US
patent to his credit and another four are in process. Prior to joining Labopharm, Dr. Aurora worked at Patheon, Inc, as Manager of Formulation
Development, where he was responsible for formulation development and business support activities for various clients involving solids, semi-
solids, and nasal (NDA) product development.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 4912
LULLA et al. Art Unit: 1616
Appl. No. 10/518,016 Examiner: Nielsen, Thor B.
Filed: July 6, 2005 Atty. Docket: PAC/20632 US (4137-
04700)
For:  Combination Of Azelastine and
Steroids

Declaration of Joachim Maus, MD, Under 37 C.F.R. § 1.132

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

1. I, Joachim Maus, MD, hereby declare and state as follows:

2. I am currently employed by Meda Pharma GmbH & Co. KG (hercinafter
"Meda") as the Director Clinical Development. Meda Pharmaceuticals, Inc. is the licensee
of the above-referenced U.S. Application No. 10/518,016 ("the ‘016 application™). Meda
AB is the parent company of Meda Pharma GmbH & Co. KG and Meda Pharmaceuticals,
Inc.

3. 1 hold a doctorate degree in humane medicine from the Johann Wolfgang
Goethe University Frankfurt am Main, Germany. A copy of my Curriculum Vitae is
attached herewith as Exhibit A.

4. As stated in my Curriculum Vitae, I have been employed by Meda since its
acquisition of VIATRIS in 2005. Thave held the position of Director Clinical Development
since June 2004 at VIATRIS/ MEDA. T am a specialist in internal medicine and have

extensive experience in the respiratory / allergy area. Under my direction, e.g., our inhaled
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2. LULLA et al.
Appl. No. 10/518.016

drugs salbutamol, formoterol and budesonide have been approved for the treatment of
asthma and COPD in several European countries, and azelastine eyedrops have been
approved for the treatment of allergic conjunctivitis in Australia.

5. As discussed in detail below, at the time of the filing of the ‘016 application,
the clinically significant effect obtained from administering fluticasone propionate and
azelastine hydrochloride in an intranasal pharmaceutical composition would not have been
predictable.

6. T have read and understand the claims set forth in the Amendment and Reply
filed concurrently herewith in the ‘016 application.

7. A randomized, double-blind, placebo-controlled clinical study was performed
in patients with seasonal allergic rhinitis using an intranasal pharmaceutical combination
containing fluticasone propionate and azelastine hydrochloride within the scope of the
claims of the '016 application. The results of that study are summarized herein.

8. 610 patients were randomized into treatment groups that included a
combination therapy nasal spray containing fluticasone propionate and azelastine
hydrochloride, versus placebo, a commercially available fluticasone propionate
monotherapy, and a commercially available azelastine hydrochloride nasal spray
monotherapy, in the Texas Mountain Cedar allergy season. The study compared the
combination therapy nasal spray, placebo, azelastine hydrochloride monotherapy nasal spray
(Meda Pharmaceuticals Inc.) and fluticasone propionate monotherapy nasal spray (Roxane
Labs.), which were cach administered as one spray per nostril twice daily (AM and PM).
The total daily doses of azelastine hydrochloride and fluticasone hydrochloride were 548 ug

and 200 ug, respectively. The primary efficacy variable was change from baseline in the 12-
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-3- LULLA et al.
Appl. No. 10/518,016

hour reflective total nasal symptom score (fTNSS), comprising the symptoms of nasal
congestion, sneezing, itchy nose, and runny nose. Symptoms were scored twice daily ona 4-
point scale (0-3; daily maximum rTNSS=24 points). Current Europecan Medicines Agency
guidance recommends adding responder analyses when describing clinical relevance of new
therapies. In accordance with this suggestion, this post-hoc analysis considered a reduction
of 50% rTNSS as a clinically-relevant response. Kaplan-Meier estimates and pairwise log-
rank tests were applied to the ITT subset (n=607) to analyze treatment differences.

9. After 2 weeks of treatment, the combination therapy reduced the mean rTNSS
from baseline by a significantly greater extent (-5.31) than either azelastine hydrochloride
monotherapy (-3.25; p<0.001), fluticasone hydrochloride monotherapy (-3.84; p=0.003), or
placebo (-2.20; p<0.001).

10. A 50%response was achieved by 49.1% of the combination therapy patients,
versus 37.4% of the azelastine hydrochloride monotherapy patients, 38.2% of the fluticasone
propionate monotherapy patients, and 28.3% of the placebo patients.

11.  The response was reached statistically and significantly earlier with the
combination therapy (p=0.0284 versus fluticasone propionate monotherapy; p=0.0223 versus
azelastine hydrochloride monotherapy; and p<0.0001 versus placebo). A 50% improvement
in > 30% of the study patients was observed 5-6 days earlier with the combination nasal
spray (on day 5), versus fluticasone propionate (on day 11) and azelastine hydrochloride
monotherapy (on day 10). This is shown in the Table and in the line graph attached herewith
as Exhibit B. In Exhibit B, the fluticasone propionate/azelastine hydrochloride combination
therapy is "MP29-02," the azelastine hydrochloride monotherapy is "AZE," the fluticasone

propionate monotherapy is "FLU," and the placebo is "PLA."
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12. A separate randomized, double-blind, placebo-controlled clinical study was
performed in patients with seasonal allergic rhinitis, during the Fall season, using the same
intranasal pharmaceutical fluticasone propionate/azelastine hydrochloride combination
therapy within the scope of the claims, fluticasone propionate monotherapy and azelastine
hydrochloride monotherapy, in order to assess the efficacy of those treatments on ocular
symptoms.

13. 779 patients were randomized into treatment groups that included the
combination therapy nasal spray containing fluticasone propionate and azelastine
hydrochloride, versus placebo, fluticasone propionate monotherapy, and azelastine
hydrochloride nasal spray monotherapy. All treatments were administered as 1 spray per
nostril twice daily (AM and PM) in the same delivery device and based on the same
pharmaceutical formulation. The total daily doses of azelastine hydrochloride and
fluticasone propionate were 548 ug and 200 pg, respectively.

14.  The primary efficacy variable was change from baseline in 12-hour reflective
total nasal symptom score ('TNSS). The main secondary endpoint was the reflective total
ocular symptom score (rTOSS), which is a composite score comprising the individual
symptoms of eye itching, watery eyes and eye redness. Each symptom was assessed on a 4-
point scale (0-3) in the morning and evening, thus leading to a maximum daily rTOSS of 18.
Another ocular endpoint assessed was the eye domain of the rhinoconjunctivitis related
quality of life questionnaire (RQLQ).

15. Over the entire 2 week treatment period, the fluticasone propionate and
azelastine hydrochloride combination therapy reduced the mean rTOSS from baseline to a

greater extent (-3.56) than azelastine hydrochloride monotherapy (-2.96; p=0.069), achieving

GSK Exhibit 1005 - Page 201 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


-5- LULLA et al.
Appl. No. 10/518,016

statistical significance versus fluticasone propionate monotherapy (-2.68; p=0.009) and
placebo (-2.02; p<0.001). All individual ocular symptoms contributed to this effect, reaching
statistical significance for the individual symptom of watery eves versus fluticasone
propionate monotherapy (p=0.002) and azelastine hydrochloride monotherapy (p=0.026), as
well as in eye itching versus fluticasone propionate monotherapy (p=0.004).

16. Furthermore, the combination therapy reduced the RQLQ eye symptoms
domain score by a greater margin (-1.72) than azelastine hydrochloride monotherapy (-1.48;
p=0.097), and was statistically superior to fluticasone propionate monotherapy (-1.35;
p=0.013) and PLA (-0.95; p<0.001) in this regard. Therefore, in addition to nasal symptoms,
the combination therapy reduced the total ocular symptom complex which translates into
improved quality of life for patients.

17.  Taken together, the intranasal combination therapy provided five unexpected
benefits: (1) reduced rTNSS, (2) an increase in the number of patients who responded to
treatment, (3) a faster response time, (4) improved quality of life, and (5) an improvement in
ocular symptoms.

18. A number of studies examined the possibility of achieving additional clinical
benefit by combining a nasal steroid with an oral antihistamine in the treatment of allergic
rhinitis. See, e.g. Juniper et al., J. Allergy Clin. Immunol. 83(3):627-633 (1989), attached
herewith as Exhibit C; Ratner e al., J. Fam. Pract. 47(2):118-125 (1998), attached herewith
as Exhibit D; and Simpson, R. J., Ann. Allergy 73(6):497-302 (1994), attached herewith as
Exhibit E.

19. These studies showed that the combination of an oral antihistamine with a

nasal steroid provided either no or minimal additional clinical benefit, with respect to
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improvement in rhinitis symptoms, total rhinitis symptom scores, and health-related quality
of life measures in patients with allergic rhinitis than the nasal steroid alone. For example,
in a study examining the administration of fluticasone propionate and loratadine alone or in
combination, no clinical benefit was observed in TNSS (itchy nose, sneezing, runny nose,
nasal congestion) or Rhinitis Quality of Life Questionnaire (RQLQ) when comparing the
combination of these agents versus fluticasone propionate alone (Ratner ef af., Exhibit D).

20.  Howarth (dlfergy 62: 6-11 (2000), copy attached herewith as Exhibit F)
likewise reported no clinical evidence to support combining an intranasal corticosteroid with
an oral antihistamine for treatment of allergic rhinitis. In fact, these references discourage
the use of intranasal corticosteroids with oral antihistamines, due to the absence of clinical
benefit and increased cost of combination therapy.

21.  Similarly, Nielsen et @f., (Drugs 61: 1563-1579 (2001), copy attached
herewith as Exhibit G) reported at page 1573 that the common cliniical practice of combining
intranasal corticosteroids with oral antihistamines in the treatment of allergic thinitis "has no
support in clinical evidence, as the combination has not provided effects beyond [the
intranasal corticosteroid] alone . .. ." Inthe abstract Nielson says: "Similarly, comparisons
of topical and oral antihistamines have been unable to demonstrate superior efficacy for one
method of administration over the other”. It further reads: "Combining antihistamines and
intranasal corticosteroids in the treatment of allergic rhinitis does not provide any additional
effect to intranasal corticosteroids alone.”

22. Consequently, the post-filing date review article Salib er al. (Drug Safety 26:
863-893 (2003), copy attached herewith as Exhibit H) reported at page 886 that "[t]here isno

evidence that combining intranasal corticosteroids and intranasal antihistamines provides

GSK Exhibit 1005 - Page 203 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


-7- LULLA et al.
Appl. No. 10/518,016

any additional therapeutic benefit to intranasal corticosteroids alone" (citing Nielsen ef gl.,
Exhibit G and Howarth er ¢f., Exhibit F).

23.  Inview ofthe literature discussed above, the superior results obtained forthe
fluticasone propionate and azelastine hydrochloride combination intranasal formulation ((1)
reduced rTNSS, (2) an increase in the number of patients who responded to treatment, (3) a
faster response time, (4) improved quality of life, and (5) an improvement in ocular
symptoms) would clearly have been unexpected at the time of filing the 016 application.

24, I further state that all statements made on my own knowledge are true and
that all statements made on information and belief are believed to be true and further that
willful false statements and the like are punishable by fine or imprisonment or both under
Section 1001 of Title 18 of the U.S. Code and may jeopardize the validity of the application

or any patent issuing thereon.
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Dr. med. Joachim Maus

Exhibit A

Ludwigstrae 30

D-63165 Mithlheim am Main

Tel. ++49-(0)6108-81448

Cell phone ++49-(0)172-66 10 579
Fax ++49-(0)6108-790115

Email: joachimg_maus@yahoo.de

CURRICULUM VITAE

Name:
Prename:
Date of Birth:
Place of Birth:
Marital Status:
Nationality:
Religion:
08/77 to 07/86
10/86 to 09/91
10/91 to 09/92
07.10.92
01/93 to 06/94
07/94 t0 01/02
1995 until 2002
22.02.96
07.10.97

24.04.98

22.03.00
since 01.02.02

since 01.10.02
since 02/2003

since 06/2004

since 03/2005

10/08/2011

Maus

Joachim

January 26, 1967
Frankfurt am Main
married

German

catholic

Leibniz High School of Offenbach / Main

Medical studies at the Johann Wolfgang

Goethe-University of Frankfurt / Main

Practicum at the Stédtische Kliniken Offenbach / Main,

Elective course radiology

3" state board for medical certification

Practicing license and certification as physician

Assistant at the department of internal medicine of the Ketteler hospital,
Offenbach / Main; Participation in the following trials: HOPE, HOPE TOO,
INJECT, GUSTO IIb, HIT-4, MERIT, SPICE, CHARM, MOSES
Establishment and responsibility for department of sleep, recognition from
German society of sleep medicine (DGSM), extension to 2 beds
Competence for radiation protection in emergency diagnostics

Competence for rescue service

Thesis for doctorate degree ,,Do the Aggression of Breast Cancer Depend on
Age? at Johann Wolfgang Goethe-University Frankfurt

Qualification as specialist in internal medicine

Medical advisor in the department of clinical pharmacology of

ASTA Medica / VIATRIS Frankfurt Main, MEDA Pharma Bad Homburg
Promotion to Head of Human Pharmacology — in charge of own phase I unit
with 4 physicians, 4 study nurses and assistants

After restructuring and closing down of human pharmacology

Head of Clinical Research and Distribution Manager for trial medication
Promotion to Director Clinical Development with pan-European responsibility
for the three departments Clinical Research(preclinical and clinical studies
phase I-IV, IIT, NIS), Biostatistics & Information (safety database, data
transfers), and Drug Safety with about 30 academic employees

Additional responsibility for department Special Projects Neurology

(Joachim Maus)
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TECH \SEARCH .

Request Date:
Conf Number:
Requester;

Company Phone:
Requester Phone!
' Fax:
“Reguester Email;
Send-To Email:

Reference:

k 2

201111 2:42 PM
214295

Timothy Jones

Sterne Kessler Goldstein & Fox
1100 New York Avenue, NW, Suite 900

Washington, DC 20005

202-371-2600
202-772-878%
202-371-2540
Tjones@skgf.com
Tjones@skgf.com
2286.0030002

Exhibit C

WTS Number: 678749

o

RUSH

" . Delivery: Email
Instructions:

1}Juniper et al., J. Allergy Clin. Immuncl. 83(3).:627-633 (1889),

0eA o4

" Refer Off Campus

An outreach service of the Kurt F. Wendt Library, Universlty of Wisconsn - Madison
Emait: wis@engr.wisc.edu | Web; hitp:/www.wisc.edufiechsearch | Phaone: (608) 262-5¢17

Requester assumes responsibility for copyright compliance.
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R 28 1988

VOL. 83, NO. 3

MARCH 1989

Table of contents listed on pages 3A, 5A, 7A, and 8A

OFFICIAL PUBLICATION OF
AMERICAN ACADEMY OF ALLERGY AND IMMUNOLOGY

Forty-sixth Annual Meeting

March 23-28, 1990
Baltimore Convention Center
Baltimore, Md.

Published monthly by The C.V. Mosby Company

ISSN 0021-6749
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VOLUME 83 L] Mosby ' NUMBER 3

Copyright © 1989 by The C.V. Mosby Company

CONTENTS
March 1989

Original articles

Hymenoptera venom immunotherapy. |. Induction of 563
T cell-mediated immunity by honeybee venom immunotherapy:
Relationships with specific antibody responses

B. Lesourd, MD, PhD, J. Puupe, MD, M. Thiollet, R. Moulias, MD, J. Sainte-Laudy, MD, and
P. Scheinmann, MD, Parfs, France

Hymenoptera venom immunotherapy. Il. T proliferative and h72
T suppressive activities induced by Vespula immunotherapy:
Effects on long-term antibody responses

B. Lesowrd, MD, PhD, J. Paupe, MD, M. Melani, PhD, J. Sainte-Laudy, MD, R. Moulias, MD,
and P. Scheimmann, MD, Paris, France

Contents continued on page 5A
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Comparison of beclomethasone dipropionate
aqueous nasal spray, astemizole, and the
combination in the prophylactic treatment of
ragweed pollen—induced rhinoconjunctivitis

E. F. Juniper, MSc, P. A. Kline, RN, F. E. Hargreave, MD, and J. Dolovich, MD

Hamilton, Ontario, Canada

The clinical efficacy and side effect of (1) beclomethasone dipropionate aquecus nasal spray,
400 pg daily, (2) astemizole, 10 mg daily, and (3) beclomethasone, 400 ug, plus astemizole,
10 mg daily, were compared in a double-blind, randomized, parallel-group trial. Ninety adults
were matched into groups of three according to sensitivity to ragweed pollen. One of each of
the three subjects was assigned to nasal spray alone, one was assigned to astemizole alone, and
one subject was assigned to both medications. Medications were started 1 week before and
continued daily until 1 week after the ragweed-pollen season (6 weeks). If rhinoconjunctivitis
was inadequately controlled with the trial medications, pressurized steroid nasel spray and!or
antihistamine-decongestant eye drops were used in the minimum dose that would ensure relief.
Nose and eye symptoms and concomitant medication use were recorded daily in'a diary.
Sneezing, nasal obstruction, and rhinorrkea were significantly better, and less additional nasal
spray was used in subjects taking beclomethasone alone thun in subjects taking astemizole
alone. Beclomethasone plus astemizole provided no better control of rhinitis than
beclomethasone alone. Eye symptoms and eye drop use tended to be less in subjects taking
astemizole alone than in subjects taking beclomethasone alone, but the best conirol of eye
symptoms was recorded in the subjects taking both trial medications. Side effects were mild or
transient. (J ALLERGY CLIN IMMUNOL 1989:83:627-33.)

Antihistamine tablets and intranasal steroid spray
have been used successfully to treat rhinoconjuncti-
vitis induced by seasonal pollens.” * Most previous
comparisons have suggested that nasal symptoms may
be controlled better by steroid nasal sprays,™® although
the conclusions are not unanimous,” and that con-
junctivitis is treated more effectively by antihista-
mines.*” These results and the different pharma-
cologic properties of the two types of treatment
suggest that a combination of nasal steroid and anti-
histamine may be the most effective approach of over-
all treatment.

In the last few years, effective, nonsedative anti-
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histamines have become popular for the treatment of
seasonal allergic rhinoconjunctivitis. More recently,
aqueous steroid nasal sprays, with efficacy compa-
rable to the original Freon-propelled delivery system,
but with less nasal bleeding and drying, have been
introduced.® The pharmacologic profile of nasal ste-
roids suggests that the most effective approach to treat-
ment is regular prophylactic use’; therefore, an
aqueous delivery system should be effective in achiev-
ing this with a reduced risk of side effects. In this
study, we have compared the clinical efficacy of
beclomethasone dipropionate aqueous nasal spray
(Ag. Beconase; Glaxo Canada, Inc., Toronto, On-
tario, Canada), taken before and continued daily
throughout the ragweed-pollen season, with that of
astemizole (Hismanal; Janssen Pharmaceutica, Inc.,
Mississauga, Ontario, Canada), a nonsedative anti-
histamine whose pharmacologic profile also recom-
mends prophylactic and continuous treatment for al-
lergic rhinoconjunctivitis.'® We have also examined
whether taking the two medications together produces
better symptom control than taking either medication
individually.

627
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628 Juniper et al.

TABLE L. Subject characteristics

i

J. ALLERGY CLIN. IMMUNOL,
MARCH 158y

Astemizole alone alone

Beclomethasone Beclomethasone .

plus astemizole

No. 30
Sex (M/F) 16/14
Age (mean, SD) 39.8 (13.5)
Initial ragweed skin sensitivity
(mean wheal diameter)
<2.5 mm
2.5-3.0 mm
3.0-3.5 mm
3.5-4.0 mm
4,0-4.5 mm
>4.5 mm
Severity of ragweed rhinocon-
junctivitis the previous year
1*
21
3%
4%
sl
History of asthma
Sensitivity to fungal spores
Sensitivity to grass pollen

BN W SRR ]

—_

co htn W — Oy L L

—

30 30
15715 15415
41.3 (11.8) 42.2 (13.8)

Lhth ~1 O\ A W
2OV T AW

—

hh =3 B Oy ta
[

h O\ = = =] O

—

20

*Symptoms were well controlled with antihistamine or nasal spray.

TSymptoms were well controlled with antihistamine plus nasal spray or mild symptoms when subject was treated with antihistamine or

nasal spray.

Mild symptoms when subject was treated with antibistamine plus nasal spray or moderate symptoms when subjcct treated with antihistamine

or nasal spray.

§Moderate symptoms when subject was treated with antihistamine plus nasal spray or severc symptoms when subject was treated with

antihistamine or nasal spray.

[ISevere symptoms when subject was treated with antihistamine plus nasal spray.

MATERIAL AND METHODS
Subjects

Ninety ragweed pollen—sensitive adults, aged 18 to 70
years, who were either attending the Firestone Regional
Chest and Allergy Clinic or who responded to a newspaper
article, participated in the study. All subjects gave a history
of rhinoconjunctivitis that required treatment during the pre-
vious two ragweed-pollen seasons, and all subjects had a
positive response to skin prick test with ragweed-pollen
extract. None of the subjects had perennial rhinitis, and
none were more than mildly sensitive to the fungal spores
that are in the air at the same time as ragweed pollen.
None of the subjects had serious illness other than sea-
sonal thinitis or asthma, Pregnant and nursing mothers were
excluded, and women of childbearing potential were ad-
vised to use an effective method of birth control through-
out the study and for 2 months thereafter. None of the
subjects had taken astemizole, steroid nasal spray, or oral
steroid within 6 weeks of enrollment. All subjects signed
an informed consent, which, with the study protocol, had
been approved by the St. Joseph’s Hospital Research
Committee.

Study design

The study was designed as a double-blind, random-
ized, parallel-group comparison of (1) beclomethasone
dipropionate aqueous nasal spray, 50 pg per nostril four
times daily, (2) astemizole, 10 mg once daily, and (3)
beclomethasone dipropionate aqueous nasal spray, 50
g per nostril four times daily plus astemizole, 10 mg
daily. A double-dummy technique was used to achicve
blinding.

Three weeks before the anticipated start of the
ragweed-pollen season, subjects had duplicate skin prick
tests with tenfold serial dilutions of ragweed-pollen extract
(25 to 25,000 Noon units, Bencard Allergy Service, Wes-
ton, Ontario}, with single dilutions of Alternaria tenuis and
Cladosporium (Hormodendrum) (Hollister Steir Laborato-
ries of Canada, Rexdale, Ontario), and mixed grass-pollen
extract (Bencard Allergy Service). An allergy history was
abtained by questionnaire. Severity of rhinoconjunctivitis
during the previous ragweed season was estimated from
symptoms and medication requirements (Table I), Subjects
were matched into groups of three according to skin sen-
sitivity to the ragweed extract, the severity of ragweed
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FIG, 1. Mean daily nose and eye symptom scores {SEM) befare and throughout the ragweed-
pollen season; astemizole alone (0}; aqueous beclomethasone nasal spray alone {4); astemizole

plus aguecus beciomethasone nasal spray (e).

pollen—induced rhinoconjunctivitis, sensitivity to Alter-
naria and Cladosporium (Hormodendrum), history of
asthma, grass-pollen sensitivity, and gender. One of each
of the three subjects was assigned randomly to beclometh-
asone alone, one was assigned to astemizole alone, and one
subject was assigned to the combination of beclomethasone
and astemizole.

Subjects started taking the trial medication 1 week before
ragweed pollen was expected in the air (Monday, August
10) and continued daily until 1 week after the pollen season
(Monday, September 21), that is, for a total of 6 weeks.
Subjects were instructed to take the tablet in the morning
either 1 hour before or 2 hours after food and to use the
nasal spray four times per day. If they had difficulty re-
membering to use the spray at regular intervals, they were
allowed to take two doses in the moming and two in the

“evening. If, during the season, symptoms were not ade-
quately controlled by the trial medications, subjects were
instructed to take additional medications in the minimum
dose that would keep them well controlled. For nasal symp-
toms they used Freon-propelled beclomethasone dipropio-
nate nasal spray, one puff (50 g} into each nostril, when
it was needed, up to four times a day. Even for subjects
taking the trial beclomethasone, this additional dose pro-
vided a total daily amount that was lower than the recom-
mended maximum dose. For eye symptoms, subjects used
naphazoline HCI and anatazoline ophthalmic drops, one

drop into each eye, when it was needed, up to four times
per day. If this treatment was insufficient, sodium cromo-
glycate eye drops, up to four times per day, were added.
Subjects were instructed not to use other medication for
rhinoconjunctivitis. Nasal spray and eye drops were selected
over an antihistamine tablet as the concomitant medication

50 that nose and eye symptoms could be evalnated sepa-

rately. Subjects with asthma used salbutamol acrosol, 200
g, when it was needed, up to four times per day and those
with more severe asthma took beclomethasone dipropionate,
100 pg, up to four times per day. No oral steroids were
used. The provision and use of standardized concomitant
medications allowed the efficacy of the trial medications to
be estimated from the amount of additional medication used,
prevented subjects dropping out of the study because of
inadequate symptom control, and reduced the risk of sub-
jects using unauthorized hay fever medications.

Subjects made entries in a diary each morning and each
evening throughout the study." They recorded the severity
(0, absent; £, mild; 2, moderate; and 3, severe) and duration
(0, absent; 1, a few short episodes; 2, many episodes; and
3, continuous) of sneezing, stuffy nose, runny nose, eye
symptoms, and asthma. At the end of each day, they re-
corded the amount of concomitant medication needed in the
previous 24 hours.

Subjects attended the clinic after 1, 3, and 6 weeks of
treatment. At each visit, symptoms were reviewed to ensure
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FIG. 2. Mean daily additional medication use {SEM) before and throughout the ragweed-pollen
season; astemizole alone (0}; agueous beclomsthasone nasal spray alone (4); astemizole plus

aqueous beclomethasone nasal spray (e).

TABLE II. Efficacy resuits (mean daily score)

e e ekl

Beclomethasone Beclomethasone
Astemizole alone alone plus astemizole
Overall (mean of 6 weeks) .

Sneezing 0.395 0.193 0.155
Stuffy nose 0.594 0.319 0.322
Runny nose 0.406 0.152 0.192
Eye symptoms 0.424 0.563 0.355
Asthma 0.030 0.015 0.048
Beclomethasone use - 0.871 0.206 0.241
Eye drop use 0.707 1.016 0.354
Asthama aerosol use 0.195 0.049 0.113

that they were adequately controlled and diaries were ex-
amined for accuracy and completeness. Subjects reported
all nonrhinoconjunctivitis symptomns that they had experi-
enced since the previous visit, irrespective of whether they
perceived them as trial-medication related. The nasal spray
bottles were weighed and tablets were counted for compli-
ance, At all visits except the last, each subject gave a dem-
onstration of the technique of nasal spray application to
confirm correct use.

Regular daily ragweed-pollen counts were not available
throughout this study. However, intermittent counts were
made with a Hirst volumetric spore trap (Burkard Manu-
factering Co., Ltd., Richmansworth, Hertfordshire, En-
gland). These counts suggested that the duration and severity
of the local ragweed-pollen season of the year 1987 was
very similar to duration and severity of each of the previous
10 years when regular daily counts were made,' '

Analysis

Mean daily symptoms and medication scores were cal-
culated for each subject for each of the 6 weeks of the study.
These data were analyzed for treatment effect with a
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repeated measures analysis of variance. Differences be-
tweent the three freatments were examined with Student’s-
Newman-Keuls method for multiple comparisons.” These
data demonstrated instability of variance across the time
periods, and therefore, a square root transformation was
used to improve their statistical properties. Percent com-
pliance was estimated from the observed and expected
bottle-weight loss and tablet use. Differences were consid-
ered significant at p << 0.05 (fwo-tailed).

RESULTS

Ninety subjects were enrolled, and eighty-nine
completed the study. One subject withdrew because

" he could not remember to take the trial medication.

Demographic and allergy characteristics were well
balanced across the three treatment groups (Table D).

In all three treatment groups, nose and eye symp-
toms were well controlled, as indicated by the highest
mean weekly score for any symptom <0.8 (maxi-
mum, 3.0) (Figs. 1 and 2). Nevertheless, agueous
beclomethasone was more effective in controlling
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TABLE ill. Statistical comparison of trial medications (with Student’s-Newman-Keuls method for

multiple comparisons)

Astemizole vs
beclomethasone

Astemizole vs
astemizole plus beclomethasone astemizole plus beclomethasone

Beclomethasone vs

Symptoms
Sneezing p < 0.05*%
Stuffy nose p < 0.05%
Runny nose p < 0.05%
Eye symptoms NS
Asthma NS
Concomitant medication
use
Nasal spray p < 0.05*
Eye drops NS
Asthma aerosols NS

p < 0,051 NS
p < 0.05t NS
p < 0.057 NS
NS NS
NS NS
p < 0.051 NS
NS NS
NS NS

NS, Not significant.
*Beclomethasone alone was better than astemizole alone.,

tAstemizole plus beclomethasone was better than astemizole alone.

TABLE IV. Compliance {% observed/expectéd)

Astemizole alone

Beclomethasone

Beciomethasone alone plus astemizole

Pills {mean, SD)
Nasal spray (mean, SD)

99.3 (2.8)
91.8 (14.0)

100.2 (4.1)
94.1 (7.6)

9.2 (4.7)
91.3 (12.6)

sneezing, stuffy nose, and runny nose than astemizole
(p < 0.05), as demonstrated both by lower symptom
scores and less need for additional nasal spray (Figs.
1 and 2; Tables H and ). For nasal symptoms, the
subjects who took both aqueous beclomethasone and
astemizole were better protected than subjects taking
astemizole alone but no different from subjects taking
nasal spray alone. For each of the 6 weeks of the
study, sneezing, stuffy nose, and ruony nose dem-
onstrated similar treatment differences, suggesting the
treatments had similar time courses on each of these
symptoms (Fig. 1). As might have been expected,
subjects taking astemizole alone had lower eye symp-
tom scores than subjects taking beclomethasone alone,
but the lowest eye scores and the least need for ad-
ditiona! eye drops was demonstrated by the subjects
taking both astemizole and beclomethasone. However,
these differences for eye symptoms and eye drops did
not reach statistical significance, possibly as a result
of poor statistical power, since not all subjects gave
a history of allergic conjunctivitis. Asthma symptoms
and medication requirements were similar in the three
groups.

Compliance with taking the trial medications was
very good (Table IV) with no differences between the

three treatment groups. The most common side effect
was drowsiness, which was reported on one or more
occasions by nine subjects taking astemizole alone,
four subjects taking beclomethasone alone, and four
subjects taking the combined medications (Table V).
In most cases the drowsiness was mild and transient.
However, it was troublesome in one subject taking
astemizole alone, but he elected to continue taking
the medication because his rhinoconjunctivitis was
well controlled. The subjects who reported drowsiness
experienced a wide range of rhinoconjunctivitis se-
verity; therefore, it was not possible to evaluate
whether the drowsiness was caused by persistent
symptoms, the trial medications, the direct effect of
the ragweed,™ or factors unrelated to the study. Al-
though some subjects reported- hunger during the
study, none experienced inappropriate weight gain.

DISCUSSION

The resuits of this study have demonstrated that
seasonal allergic rhinitis is more effectively controlled
by the regular use of beclomethasone dipropionate
aqueous nasal spray (400 pg daily) than by the regular
use of astemizole (10 mg daily). Results have also
demonstrated that there is no further improvement in
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TABLE V. Number of subjects reporting adverse experiences

Beclomethasone plus

Adverse experience Astemizole alone Beclomethasone alone astemizole
Drowsiness 9 4 . 4
Hunger 3 3 ‘ 4
Dry 3 2 2

nose/lips/mouth/ throat
Nasal bleeding 0 2 3
Headache 1 1 3
Thirst 0 2 1
Skin irritation/rash , 0 2 1
Nausea 0 0 2

nasal symptoms when astemizole is added to the be-
clomethasone. For eye symptoms, astemizole alone
tended to be more effective than beclomethasone
alone, but the addition of beclomethasone to the as-
temizole provided even lower eye scores.

The prophylactic and continuous use of steroid na-
sal sprays has been limited in the past by nasal dryness
and bleeding, apparently induced by the Freon-
propelled aeroso! delivery system.® However, the
aqueous delivery system appears to have reduced the
side effects without loss of efficacy,?® thus permitting
optimal use of this medication. In the present study,
care was taken to instruct subjects in the correct use
of the aqueous nasal spray because the technique of
application appears to be a little more subject to error
than the Freon-pressurized delivery system. Each sub-
ject’s technique was checked regularly, and the spray
bottles were weighed to ensure that thaximum efficacy
was being achieved.

Comparisons between the the new nonsedative anti-
histamines have demonstrated that astemizole is one
of the'most effective in controlling symptoms of sea-
sonal allergic rhinoconjunctivitis,* !> ¢ It has a slow
onset of action, not reaching steady-state serum lovels
for I to 2, wecks.'? Therefore, it would be expected
to achieve maximum therapeutic effect when it was
used in g schedule similar to that for steroid nasal
spray, namely, started before "and continued daily
throughout the pollen season.

- Previous comparisons of antlhlstammes and steroid
nasal sprays have suggested that nasal symptorns are
controlled more effectively by nasal sprays, but the
results are not unanimous. Two studies have suggested
that the nasal sprays are more effective for controlling
nasal blockage but similar to antihistamines for sneei-
ing and rhinorrhea.>* One study suggested that sneez-
ing and rhinorrhea are controlled better by steroid
nasal spray but similat for nasal blockage.® Another
study suggested that all nasal symptoms, except sneez-

ing, are better with nasal spray treatment.”> One study
concluded that nasal spray and antihistamines are
of similar effectiveness for all nasal symptoms.’
Differences in conclusions may have occurred as a
result of variation in the types of trial medications and
differences in dosing schedules. In this study, when
both trial medications were used in a manner that
would appear optimal for their pharmacologic prop-

. erties, the aqueous beclomethasone nasal spray was

significantly more effective than astemizole for all
three nasal symptoms monitored. The results also
demonstrated that subjects who used both astemizole
and beclomethasone had less nasal symptoms than
subjects receiving astemizole alone. This conclusion
is in agreement with Wihl et al.'” who demonstrated
that, even after subjects had demonstrated symptom-
atic improvement with astemizole, further improve-
ment could be achieved by. adding beclomethasone
dipropionate nasal spray. The results of the present
study add the further observation that beclomethasone
nasal spray alone is just as effective as beclomethasone
plus, astemizole for nasal symptoms, suggesting 'that
nasal spray alone may be’sufficient for the oplunal
treatment of symptoms.

Astemizole was more effective than the aqueous
nasal spray at controlling eye symptoms. However, it
was interesting to observe that the best controi of eye
symptoms was achieved by the subjects taking thé.two
medications together. The same observation has been
made with another aqueous steroid nasal spray,
budesonide,* but the mechanism by which this may
occur is unclear. It may be that, by keeping the nasal
passages clear, nasolacrimal duct drainage and cyelid
venous congéstion are improved. It could be that some
nasal spray reachies the eye through the nasolacrimal
duct, but this appears unllkely, and, at present, there
is no evidence to ‘support this hypothesis. It may also
be that, if nasal symptoms are minimal, psychologi-

cally the patient is not so troubled by eye symptoms
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and records lower scores. However, these are only
speculations, and further studies will be required to
confirm the finding and determine the mechanism.

We thank all the subjects for their diligent participation

in the study, Professor Robin Roberts for statistical advice,
and Mrs. Laurie Whitely for assisting in the preparation of
the manuscript. We thank Iolab Pharmaceuticals for sup-
plying Vasocon-A eye drops and Fisons Pharmacenticals for
Opticrom eye drops.
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ORIGINAL RESEARCH |

A Comparison of the Efficacy of Fluticasone
Propionate Aqueous Nasal Spray and Loratadine,
Alone and in Combination, for the Treatment of
Seasonal Allergic Rhinitis

Paul H. Ratner, MD; Julius H. van Bavel, MD; Bruce G. Martin, DO; Frank C. Hampel Jr., MD

" William €. Howland, I1I, MD; PaulaR Rogevies, PhD; Ronald E. Westlund Brian W. Bowe:rs PharmD
and Cindy K. Cook
San Antonio, Austin, and New Braunfels, Texas and Research Trzangle Pamlc North Carolina

BACKGROUND. Intranasal corticosteroids and oral antihistamines are both eﬁectlve in the treatment of season-

. al allergic rhinitis, although the therapeutic value of administering the two types of agents concurrently has rarely
been evaluated. This study was desigried to compare the efficacy, safety, and impact on quality of life of fluticas-
one propionate aqueous nasal spray (FP ANS), loratadine, FP ANS plus loratadine, and placebo (an aqueous = |
nasal spray plus tablet)-in the freatment of seasonal allergic rhlnms durlng the mountain cedar allergy season in
south central Texas.

_ METHODS._Six hundred pati_ents with seasonal allergic rhinitis were treated for 2 weeks with either FPANS
200 ug once daily, loratadine 10 mg once daily, the FP ANS and loratadine regimens combined, or placebo in a
multicenter, randomized, double-blind, double-dummy, parallel-group study.

RESULTS. Clinician- and patient-rated total and individual nasal symptom scores after 7 and 14 days of t”lerapy
and overall evaluations were significantly lower (P < 001) in the FP ANS and FP ANS plus loratadine groups
compared with the loratadine only and placebo groups. Loratadine was not statistically different from placebo in
clinician and patient symptom score ratings nor in overall clinician and patient evaluations. FP ANS plus iorata-
dine and FP ANS monotherapy were comparable in efficacy in aimost all evaluations; for some patient-rated
symptoms the combination was found superior. Mean score changes in the Rhinoconjunctivitis Quality of Life s
Questionnaire from baseline to day 14 showed significantly greater improvement (P <.001 ) in.quality of life in the
FP ANS group than in the group of patients receiving loratadine only or placebo, and no significant benefit was
demonstrated in the FP ANS plus loratadine group over the FP ANS monotherapy group. No serious or unusual
drug-related adverse events were reported. Combining loratadine with FP ANS did not alter the adverse events
profile or frequency.

CONCLUSIONS. In the treatment of seasonal allergic l’hlnltIS FP ANS is superior to loratadine and placebo and
adding Ioratadlne to FP ANS does not confer meaningful addmonal benefit.

KEY WORDS. Rhinitis, allerglc seasonal; loratadine; antlhlstamme fluticasone propiondte aqueous nasal spray
[non-MeSH)]. (J Fam Pract 1998; 47:118- 125)

ntranasally  administered  corticosteroids and mines tend to have a more pronounced effect on eye

nonsedating, second-generation oral antihista- symptoms.*®* The choice of one mode of pharma
mines currently form the core of pharma- cotherapy over the other is generally based on patient
cotherapy for seasonal allergic rhinitis.** Both - preference, with the goal of achieving the most effec:
treatments have been shown to alleviate or sig- tive control of rhinitis symptoms with the fewest side
nificantly réduce the rhinorrhea, sneezing, and nasal effects. B
itching characteristics of allergic rhinitis.> While One cuwrrently available intranasal corticosteroid
" intranasal corticosteroids reduce nasal blockage preparation, fluticasone propionate aqueous, nasal
more effectively than oral antihistamines,' antihista- spray (FP ANS) (Flonase Nasal Spray, 0.05% w/%
' ‘ Glaxo Wellcome Inc, NC); was developed to provide?
Submitted, revised, May 7, 1998. From Sylvana Research, San - high ratio of local anti-inflammatory to systemic activ-
Antonio, Texas (PH.R.); Allergy Associates of Austin ity.*” In clinical trials of 2 to 4 weeks’ duration com-
ﬁza%msgc Clwgw % LH. Vt)Ac;lrﬁ Heaflgcgute;t Relseearch gV CH),  paring FP ANS with oral antihistamines, FP ANS
USTIN, LeXaS; SOULRWES [24 Sthma, fvesearc 2
Conter Sam Amtonfo, Texas (ng M): el Contral, Toeas demonstrazid s1gmflcant13;ireater effectll\;enezs tck:g‘
Healih Research, New Brounfels (F.C.H.); Glaxo Wellcome Inc, loratadine,™ terfenadine, astemizole,” an
Research Triangle Park, North Carolina (R.E.W, BWB., rizine®® in relieving nasal symptoms of rhinitis.
PR.R., C.K.C.). Requests for reprints should be addressed to Drouin and colleagues” have suggested that th
Paul H. Ratner, MD, Sylvana Research, 7711 Lowis Pastew concomitant administration of an intranasal corticos”

D'r'we*Smte 406, Sam Antorio, TX 78229. teroid regimen with an oral antihistamine regime

This material may be protected by Copyrlght law (T|tle 17 U.S. Code)
118 The Journal of Family Practice, Vol. 47, No. 2 (Aug), 1998 © 1098 Appleton & Lange/ISSN: 009435
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FLUTICASONE VS LORATADINE iN RHINITIS

meoretlcally should result in Cfreater relief of both

with either regimen alone. Although several clinical tri-
s ‘have evaluated the efficacy of intranasal
peclomethasone dlproplonate in combination with an
oral antihistamine,”™ and one study has investigated

an FP-ANS-—cetirizine combination,® there have been
10 studies to date evaluating a combination of FP ANS
-and loratadine. The purpose of the present study was
to compare the efficacy, safety, and impact on quality
of life of FP ANS, loratadine, FP ANS combined with
joratadine, and placebo over .2 2-week period. in the
wreatment of nasal symptoms of seasonal allergic rhini-
iis due to mountain cedar pollen.

PATIENTS :
Male and nonpregnant female outpatients, aged 12
years or older, were eligible for the study if they had

according to four criteria: (1) positive (a 2+ reaction,

ter at least 3 mm greater than diluent control) skin test
reaction to mountain cedar (Juniperus ashet) allergen
within 12 months; (2) appearance of the nasal mucosa
consistent with a diagnosis of seasonal allergic rhini-
- tis;-(3) a history of seasonal onset and offset of symp-
toms for at least two previous mountain cedar pollen
seasons; and (4) moderate to severe symptoms of
thinitis evidenced by patient diary card ratings during
. arun-in. Patients were ineligible for the study if they
had- received, before the screening visit, treatment
with -Joratadine within 1 week, astemizole within 6
weeks, cromolyn sodium within 2 ‘weeks, over-the-
counter or-prescription-medications-that-could affect
thinitis symptomatology- (eg, nasal ‘decongestants)
within 72 hours, or inhaled, intranasal, or systemic cor-
ticosteroids within 1 month. Patients could not have
either- a septal deviation (>50% blockage) or-a nasal
polyp ‘that could obstruct penetration of an intranasal
spray. Patients were not included if they had a history
of nasal septal surgery or nasal septal perforation.
Patients were excluded if they had. clinically signifi-
cant physical examination flnd_mgs at screening, had
evidence of candidal: mfectlon or were-pregnant or

condition-or impairment-that might affeet their ability
to complete the study or provide informed consent.

STUDY DESIGN ,
The protocol for this double-blind, placebo-controlled,
Parallel-group comparative trial was approved by an
H}Stitutional review board for each of the five study
Sites. All ‘patients or-their guardians gave written
formed consent.' This study was a double-dummy
design in which patients randomized to active oral

pssal and ocular rhinitis symptoms than is achievable =~

moderate to severe seasonal allergic rhinitis dlagnos_ed 7

scored on a scale of 0 to-4, defined as a wheal diame--

laﬁtatmc Patients were also excluded if they had any .

medication- received both a placebo nasal spray and
active ‘oral medication, and patients randomized to
active nasal spray received both the active nasal spray
and placebo oral medication. At the screening visit,
clinicians evaluated potential study candidates by rat-

-ing their nasal symptoms (sneezing, nasal blockage,
rhinorrhea, and nasal itching) according to a visual .

analog scale, ranging from 0 (absent) to 100 (severe),*

‘and by completing the following: a medical history,

skin testing for allergy to mountain cedar allergen (if
not done within previous 12 months), a physical exam-
ination, clinical laboratory tests, pregnancy test, and
an examination of the nose and oropharynx for evi-
dence of Candida. Patients who had symptoms began
the 7- to 30-day run-in period immediately after screen-
ing, and patients who were free of symptoms were
instructed to record their allergy symptoms associated
with mountain cedar as soon as they began, so that the
run- -in period could be initiated. .

* During the run-in period and throudhout the study,
patients used the visual analog scale described above
to rate- their nasal symptoms daily on diary cards.

-Symptoms” were rated in: the evening to represent

symptoms for the entire day. To qualify for enrollment,
the total nasal symptom score (derived by adding indi-
vidual symptom scores for nasal blockage, rhinorrhea,
sneezing, and nasal itching for the day) was required to
be at least 200 of a possible 400-on 4 of the 7 days
immediately preceding enrollment.

Patients who met this criterion were randomly
assigned on day 0 (baseline) to receive one of four reg-
imens for 14 days: FP ANS 200 pg (two 50-iig sprays
per nostril) plus one placebo capsule (to match the
loratadine dosing form) once daily at 8 am; placebo
nasal spray (two sprays per nestril) plus one encapsu-
lated loratadine 10-mg tablet once daily at 8 am; FP
ANS 200-ng (two 50-ug sprays per nostril) plus one
encapsulated loratadine 10-mg tablet once daily at 8
AM; placebo spray (two sprays per nostril) plus one

- placebo capsule once daily at 8 am. The formulation of

loratadine used for encapsulation was Claritin tablets
(Schering- Corporation, Kenilworth, NJ).. Dissolution
testing confirmed that active capsules wete compara-
ble with unencapsulated tablets.

EFFICACY ANALYSIS -

Patients recorded their nasal symptoms and use of
study medication daily on diary cards throughout.the .
treatment phase. Nasal symptoms were assessed by
the clinician on day 0 (before the first dose of drug was
administered), day 7, and day 14. During the treatment

_period, patients were not permitted to use any other

medication that might affect rhinitis symptoms. At
every clinic visit, clinicians recorded the occurrence of
adverse events (defined as any untoward medical
occurrence, drug-related or not), recorded concomi-
tant medications used, checked compliance by diary

The Journal of Family Practice, Vol. 47, No. 2 (Aug), 1998 119
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FLUTICASONE VS LORATADINE IN RHINITIS

-' | ’ _‘ TABLE 1
card and .capsule counts, and exam- :

ined patients for evidence of nasal | Demographic Characteristics and Diépoéiﬁbn of Pa{ients ‘ (

and oropharyngeal Candida. On day
14, clinicians and patients indepen-
dently recorded their overall evalua-

tion of treatment, and patients under-
went a final physical examination.
QUALITY-OF-LIFE ANALYSIS M;il;ie’ g
At baseline and on day 14, patients .
completed the Rhinoconjunctivitis | Sex, no. (%)
Quality - of - Life -~ Questionnaire | - Mele
(RQLQ).2 This 28-tem, self-adminis- | Femae
tered, disease-specific questionnaire
measures quality of life globally.and | - yhite
across. seven different . domains Hispanic
known.- to be affected by rhinocon-_ Other
junctivitis: nasal symptoms; eye
symptoms; activities; practical prob- | Compliancet (%)
lems; sleep; emotional issues; and With capsule
symptoms other than those involving With spray

Numbér of patients

Ethnic origin, no. (%)

_ - FPANS
Placebo = Loratadine* FRANS*  + Loratadine*
150 180 150 - 180
420 40.1 407 422
16-74 "15-70 13-80 15-78
61(41) . . 69(46) . 68(45) 74 (49)
89 (59) 81 (54) - 82 (55) 76 (61)
115 (77) 110 (73) 117 (78) 120 (80)
300  28(19) 22(15). - 28(17)
5(3) 12(8) 11(7) 4(9)
975 97.0 97.8 9.0 !
97.9 96.8 97.9 982

the nose or eye, such as fatigue, irri- | patients withdrawn, no. (%) 10(7) 8(5) 8(5) (3)
tability, and tiredness. Patients were Adverse event 3(2) 2(1) 3(2) O(O)
asked to rate each item on a 7-point Failed to returmn 2(1) 0(0) 0(0) 1 (<1)
scale (where 0 = not troubled or none Lack of efficacy 4(3) 3(2) 4(3) 2(1)
of the time and 6 = extremely troubled Other (1) 3(2 1(1) 2(1) -

or allof the time), capturing the

impact of rhinoconjunctivitis for each * FP ANS = fluticasone propionate agueous nasal spray 200 Jg dally; oratadine dosage is 10 mg once. r

item over the previous 7 days. Each | %@V
domain provides a scale score, and

+ Percent of patients who took at least 80% of s’iudy medication.

<N .

the mean of all the items provides an
overall global score. An improvement in rhinoconjunc-
tivitis quality of life was indicated by a decrease in

. domain and global scores at day 14. :

STATISTICAL ANALYSIS
All patients randornly assigned to treatment recelved
at least one dose of the study drug, and reported base-
line. .scores.. were included. in. the analysis.. Patients
remained in the analysis (daily and weekly timepoints)
until their efficacy scores were missing because of
withdrawal or loss to follow-up. All tests performed
tested two-sided hypotheses, and a difference was con-
sidered statistically significant when the two-tailed P
value was <.05. Efficacy measures were changes in
mean clinician- and patient-rated nasal symptoms
(both total and individual nasal symptom scores), and
frequency of patient- and clinician-scored ratings of
overall response to treatment. It was estimated that
150 patients per treatment arm would provide approx-
imately 80% power to detect a difference between
active treatments of at least 30 in mean change from
baseline in clinician-rated and patient-rated total nasal
symptom scores at a. significance level of .05.
- Demographic and baseline disease characteristics of
patients were summarized by treatment group. The
chi-square test was performed to compare differences

120 The Journal of Family Practice, Vol. 47, No. 2 (Aug), 1998

. with respect to sex, ethnic origin, childbearing poten-

related adverse evernts overall and by body system.

‘because of lack of efficacy, and seven withdrew fot

tial, pregnancy status,-type of birth control used, and
clinician- -and. patient-rated .overall evaluations. -The
analysis of variance F test wasused to compare differ-
ences with respect to age, sex, ethnic origin, and indf
vidual and total clinician- and patient-rated sympton
scores. In the RQLQ®, descriptive statistics were used
to evaluate differences among treatment groups for
baseline scores, and descriptive and inferential statis-
tics were used to.compare the mean change, from base-
line RQLQ scores among and between the four treal
ment groups.

Safety measures included the incidence of poten
tially, drug-related adverse events. Fisher's exact Tt
was performed on pairs of treatments to detect‘di-ffer’
ences in the number of patients with potentially drug

"RESULTS'

PATIENT CHARACTERISTICS

Six hundred patients were enrolled in the study, ané
569 (95%) completed it. Eight patients discontinu®
the study because of adversé events, 13 withdre®

other reasons. Demographic characteristics and com | -
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" FLUTICASONE VS LORATADINE IN RHINITIS

/;_1
/‘ FIGURE 1

pliance rates were similar among the

clinician-rated and patient-rated total nasal symptoii scores after 1 arid 2 weeks - | “treatment - groups  (Table 1)
of therapy for seasonal allergic rhinitis. Approximately 90% of the patients
_ i i i enrolled were recruited from the

Clinician-Rated . Patient-Rated offices of primary care physicians or

w@n. / 400 weere FP AN . were under no medical care for their
— Loratadine rhinitis symptoms, Less than 10% of

______ EP ANS = Loratadine the patlent.s enrolled . in the' study

200 300-] e Placeb were recruited from the practices of

i allergists who participated in the
., i study. - ) ‘

i | EFFicAcYy DATA

| Nasal Symptoms. Scores. At base-
line, mean clinician-rated total nasal
symptom scores were hot signifi-
cantly different between treatment
groups. At clinic visits after 1 week

Mean Score
3
=]
]

Mean Score

100 100-

] : : ‘ ' [} ‘ ‘ of therapy (day 7), clinician-rated
1 i 7 14 60 7 814 | 'totdl nasal symptoin scores were sig-
TreatmentDay : . TreatmentDay - nificantly lower (P < .001) in the FP

FP ANS denotes fluticasone propionate aqueous nasal spray 200 pg daly; loratadine dosage, 10mg | ANS and FP ANS plus loratadine:

?Sce 83% orsus placobo ; |. groups than in the loratadine only or
< . . . .
1P <..001 versus loratedine. o placebo groups (Figure 1). At these
P < .05 versus FP ANS for mean change from baseline. timepoints, loratadine did not differ-
. B significantly from placebo aqueous
_ LE 2 ’ o :  nasal spray,“and the FP "ANS plus -
L2 En! TAB I . - ) : loratadine combination did not- dif-
| Baseline and Mean Change from Baseline at Day 7 and Day 14 for Clinician-Rated fer from FP ANS monotherapy
Nasal Symptom Scores (Table 2). After 2 weeks of therapy
Placeho Loratadine FP ANS FP ANS + Lor (day 14), total nasal symptoms were
M- Score (SE)  Score (SE) Score (SE) Score (SE) even furthe? redqced in all treatment
nd — groups, with significantly lower
e | | % symptom : scores in the FP ANS and FP ANS
er- Baseline 300.4(4.2) 313340 - 304946 304.9 (4.7) plus loratadine groups than in the
di- Day 7 71.0(7.9) -86.1(86) . -148.0(82)tf -158.0(9.0) tf . -| loratadine or placebo groups. Again,
m Day 14 . -102.08.8 . -102009 . -187.08.5 1F -186.0(94) 1% loratadine did not differ significantly -
sed t | Blockage : from placebo and there was no dif-
for Baseline 77.0(1.4) 80.2 (1.2 78.0(1.4) 80.5 (1.4) ference between the FP ANS plus
tis-§ | Day7 -14222) 18823 8282211 -35.8(2.5) 1% loratadine combination and FP' ANS
se Day14 . -20.0 2.4) -20.0 (2.6) —42jo (2.3) 1 -42.8 2.7yt monotherapy.
at D‘\sécharlge 81 (1‘ . ‘8 (’)( ) 8’2 812 63019 The data for clinician-rated indi-
aseline 3(1. 5.0 (1.1 8 (1. .0 (1. i imil:
b | —Day 7 A81@1) 20124 3850511  -407 (25) 1t ?d‘iil n‘jsjllsmpt‘fms e
en Day 14 271025  -269(7) -46.3 (2.6) 11 -49.6 (2.7) % 0 "the total nasal Symp
est ichi P ] (Table 2). At both the day 7 and day
o ing . . : : ‘
ier Baseline 760(1.7r 763016 . T44(18) 73.6 (1.9) 14 assessments, scores in the FP
Ui Day7 - . -199(Q4) 26405 - 38602681t  -41.0B0t ANS and FP ANS plus loratadine
Day 14 . . -28.4(2.6) 29328 -50.0 (2.5) t% -482 (2.7)tt groups were significantly lower (P <
Sneezing - ) .05) than loratadine alone and place-
|| Baselre. 681(1.9  71.7(1.7) 69.7 (1.8) _67.8(2.0) bo group scores for blockage, dis- B
Day 7 -18.9 2.5) 227 27) -38.8 (2.6) tt -40.1 2.7)T% charge, itching, and sneezing.
Day 14 26627 26329 48426t 4579 | Clinicianrated scores for all individ-
and - - - — ‘ - - ual nasal symptoms did not differ
T i s
sed :0}!%! os)-ymp’[om scor(=T is the sum of blockage, discharge, itching, and sneezing (maximum tota! possible . significantly between the FP. ANS
eW | | PP ANS denotes fluticasone propionate aqueous nasal spray; Lo, loratadine; SE, standard error. monotherapy and FP ANS plus
for ;g:gg versus Flactekép, loratadine combination treatment
e f L versus loratacine. groups. Mean total and individual
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FLUTICASONE VS LORATADINE IN RHINITIS

4. FIGURE 2 I;

Clinician-rated overall response to therapy after 2 weeks of
therapy for seasonal allergic rhinitis.

M Significant improvement
45 " []Moderate improvement
% Mild improvement

404 £ No change |
B Mildly worse
35 EIModerately worse

Significantly worse

Percent of Patients
»
o
S

Placebo Loratadine P ANS"T FP ANS + Lort
FP ANS denotes fluticasone propionate aqueous nasal spray 200 ug
daily; loratadine dosage, 10 mg once daily.

*P < .001 versus placebo.

TP <001 versus loratadine.

__l FIGURE 3 FL

- Patient-rated ovei'ali reébonse td therapy aftef '2 weei(é of
therapy for seasonal allergic rhinitis.

60

B Significant improvement

[ Moderate improvement

i Mild improvement -
1 No change e

¥ Mildly worse. .
Moderately worse

E significantly worse

50

‘40

30

Percent of Patients

20

Placebo Lnratadme FP AMS*T N
FP ANS denotes fluticasone propionate aqueous nasal spray 200 pg
daily; loratadine dosage, 10 mg once daily.

*P < .001 versus placebo.

1P < .001 versus loratadine.

nasal symptom scores for the loratadine and placebo
treatment groups did not differ significantly at either
the day 7 or day 14 evaluations.

The pattern of improvement observed in patient-
rated total nasal symptom scores was similar to that
reported in the clinician ratmgs except that scores in
the FP ANS plus loratadine combination group were sig-
nificantly lower than those in the FP ANS monotherapy
group at the evaluations on days 1 through 7 and days 8
through 14 (P values .006 and .017, respectively) (Figure
1). Individual nasal symptom score data generally con-
formed-to a pattern similar to that seen for total nasal

symptom scores; at days 1 through 7 and.days 8 through -

14, symptom scores in the FP ANS and FP ANS plus
loratadine “treatment groups were significantly lower
than those in the loratadine only group (P <.05) and
placebo group (P < .001). Individual nasal scores in the
FP ANS plus loratadine group were significantly lower
than those reported by patients in the FP ANS monother-
apy group for nasal blockage, nasal discharge, and
sneezing at days 1 through 7 and 8 through 14, and for
nasal itching at days 1 through 7.

Clinicians’ Overall FEvaluation. In the clinician’s
overall evaluation at day 14, FP ANS and FP ANS plus
loratadine were equivalent in efficacy and significantly
more effective than placebo or loratadine only
(P < .001)(Figure 2). No significant difference was

observed between the loratadme and placebo ’creat—

ment groups

122 'The Journal of Family Pracice, Vol. 47, No. 2 (Aug), 1998

" PATIENT-RATED QUALITY-OF-LIFE

Joratadine and FP ANS monotherapy groups.

- events did not differ among the treatment-group®

Patients’ Overall Evaluation. Overall patient.eval-
uations were-in close agreement with overall clinical
evaluations. FP ANS and FP ANS plus loratadine were
significantly more effective than placebo or loratadine
only (P < .001)(Figure 3), but were not-significantly dif
ferent from each other. No significant difference was
observed between the loratadine and placebo treat-
ment groups. .

CHANGES

At baseline, the mean global RQLQ scores and scores
on each of the seven domains did not differ between o
among the four treatment groups (Table 3)
Significantly greater improvements in mean - globdl
RQLQ scores from baseline to day 14 were observed it
the FP ANS treatment group than in the placebo and
loratadine only treatment groups (P <. 001). “Ther¢
were no. significant differences in the mean changt
fiom baseline RQLQ scores between the loratadin®
only and placebo groups. Significantly greate
improvements were seen in the FP ANS plus loratadine
group than in either the loratadine only or placeb?
treatment groups (P<.001); however, the RQLQ score
did not differ significantly between the FP ANS pl¥

SAFETY DATA '
The incidence and pattern of drugrelated advers’

k
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* “ FLUTICASONE VS LORATADINE IN RHINITIS

TABLE 3 - - - - ] icantly more effective than

Mean Global and Individual Domain Scores on the Rhinoconjurictivitis Quality “of Life | loratadine 10 mg once daily
Questionnaire or placebo. Adding loratadine
: } FP ANS + to FP 'ANS offered no signifi-
Variable ‘- Piacebo Loratadine FP ANS Loratadine cant improvement over FP
: Score (SE) Score. (SE) Score (SE) Score (SE) ANS alone with respect to
e clinician ratings, overall clini-
Global score™ .
Day O _ 40(0.1) 41(0.) 410.1) £.0(0.1) cal aleval.uatlon’ dove@l pau?n;
~Day 14 -13(04) -130.1). 2204t 2304ty | cvaiuation, and patientrate
R . quality of life. The combina-
Nasal symptom score : ) | tion was considered more
Bay ?4, S 42 (8-}) ?2 (8~1_) ‘2‘-6 (8-1) ‘ g? Q1 - effective according to some
2y 40N 1407 2501t - (01)ﬂ_'¢ patient ratings. A lack of any
Eye symptom score . . significant *-. - differences
Day0 3.8(0.1) 3.8 (0.1) 3.8(0.1) 3:8(0.1) ' between FP ANS and FP ANS
Day 14 -1.2(0.1) -1.30.1) -1.9 0.1)1 2.0 0.01F in combination with lorata-
Activities score o dine alsc_» has been dgmon—
Day O 440.1) 46(0.1) 440.) 4.4 (0.) strated in the analysis of
Day 14 -1.5(0.1) 1.50.1) -2.3 (0 2.5 0.4t pharmacoeconomic’ - out-
‘ | comes in this same patient
Pratical problems score o . population (reportedp else-
Day 0 . 4.2(0.1) 4.5(0.1) 4.4 (0.1) 4.3 (0.1) h % with FP. ANS plu
Day 14 T 1300) -1.30.1) 2500 - 27 0t where),® wit (ANS plus
; ‘ N . loratadine providing = no
Sles,p socore ~( ) 6 : ) 3' 04 advantages over FP ANS
2y 3.5(0.1 3.8 0.1) 3.7(0.1 701 monotherapy with respect to
Day 14 1.2 0) 1 2 ©2) 21001 2201 patient-rated overall satisfac-
Emotional score tion with treatment, patient-
-} Day® C350.1) 35(0.1) 3.5(0.1) 3.4 (0.1) perceived effectiveness with
LT Day 14 -1.3(0.1) -1.10.1) -1.9 0.0t 21001 symptom relief, impact of
i ' Other symptom scoreS treatment on patient
' || Day0 36(0.1) 35 (0.1) 3.7 (01) 35(0.1) work/school ~  attendance,
Day 14 -1.3(0.9) 1.1(0.1) -1.9 0.1t -1.9 0.9)T% patient- effectiveness  with
5 work/school activities, and
- FP ANS denotes fluticasone propionate aqueous nasal spray 200 Lig once daily; ioratadme dosage, 10mgonce | jnterference of rhinitis symp-
daily. SE denotes standard error. t ith tient £
“The global score is defined as the mean of the individual domain scores on a scale from 0 (ot troubled) toe | tOMS Wl ) pa 1e/n perﬂop
(extremely troubled). . mance 1n. leisure/recreation
1P < .05 versus placebo based on mean change from baseline. activities.
1P < .05 versus loratadine based on mean change from baseline. R
§Other symptoms are-defined as those not involving the nose or ey (eg, fatigue, initability, and tredness). The superiority of FP ANS,
s over loratadine for treating
Y a7 . v nasal symptoms was not
I { From 5% to 8% of the patients in each treatment group unexpected. Four previous double-blind, double-
U | experienced an event that was considered by the dummy comparative trials have shown that FP ANS
n | investigators to be related to the study therapy. The 200 pg once daily, administered to patients with sea-
d most. frequently reported drug-related-ddverse events sonal allergic rhinitis for 4 weeks, significantly
€ | were blood in the nasal mucus',,(/l% to 2% in active reduced nasal symptoms to a greater degree than
€ | reatment groups and 3% in the placebo-group), epis- loratadine.** With the exception of one study," these
e | taxis (<1% for all treatments), and xerostomia (2% clinical trials relied solely on subjective variables to
7 | for all treatments). assess efficacy. Jordana et al,** using portable peak
L R inspiratory flowmeter measurements as an objective
Bl DISCUSSION . variable, found that FP ANS produced significantly
8 ' greater nasal air flow than loratadine, and that this
. k=S 3
18 | This is the first study to evaluate the efficacy, safety, _coincided with significantly less nasal blockage on
and quality of life of patients with rhinitis following waking and during the daytime. The effect of lorata-
| teatment with FP ANS in combination with lorata- dine on nasal airflow has been shown to be the same
dine. The results of this clinical trial indicate that in as that of terfenadine,® an antihistamine that has
3¢ {patients with seasonal allergic rhinitis, a 2-week treat- proved over a 4-week period to be no more effective
S} ent regimen with FP ANS 200 pg once daily is signif- than aqueous nasal spray placebo and less effective
The Journal of Family Practice, Vol. 47, No. 2 (Aug), 1998 123
&
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FLUTICASONE VS LORATADINE IN RHINITIS

than FP ANS in improving nasal airflow.**
The superior quality-of-life results observed with

FP ANS over loratadine in this 2-week clinical trial -

were similar to those previously reported by
Mackowiak® in a 4-week .clinical trial comparing the

" same FP ANS regimen with astemizole (10 mg daily),
another nonsedating antihistamine, in patients with sea-
sonal allergic rhinitis. Mackowiak found that RQLQ
improvements paralleled improvements in the role-physi-
cal domain on the Short Form-36 quality-of-life test, which
he also administered to his patient population.

To date, loratadine and othier oral nonsedative antihist-
amines have proved no more effective than placebo aque-
ous nasal spray in placebo-controlled studies in which the
active -comparator was an infranasal corticosteroid,’>1%%
whereas they have demonstrated superior efficacy to
placebo tablets in placebo-controlied studies in which the

. active comparator has been another oral antihistamine >
This result may be expected, because an intranasal aque-
ous nasal spray placebo is capable of washing away secre-
tions, inflammatory cells, and mediators.# For this rea-
son, aqueocus nasal spray placebos exert some therapeutic
activity and are not true placebos.

The clinical efficacy and safety of the combined use
of an intranasal corticosteroid and an oral antihista-
mine combination have been studied previously in sev-
eral clinical trials. 723 In two clinical trials conducted
over 2 to 14 weeks, the addition of recommended regi-
mens of intranasal beclomethasone dipropionate to
regimens of terfenadine 60 mg twice daily or astemi-
zole 10 mg once daily* prompted significant improve-
ment in nasal symptoms over the respective antihista-
mine monotherapy regimens. In a 7-day study, the
addition of loratadine 10 mg once ‘daily to a
beclomethasone dipropionate regimen resulted in sig-
nificantly greater nasal and ocular symptom relief than

was achievable with beclomethasone dipropionate '

monotherapy.”” However, in a 2-week study,” the addi-
tion of loratadine -10-mg: once daily to a regimen of
intranasal mometasone furoate 200 ug once daily
failed to provide any significant additional relief of
total rhinitis symptoms than was attainable with
mometasone monotherapy. To date, only one other
clinical trial® has compared combined use of FP ANS
and an oral antihistamine with FP ANS monotherapy.
This study, which was conducted over an 8-week peri-
.od in patients with seasonal allergic rhinitis, did not
use antihistamine monotherapy as an active control.
As in the present study, the addition of an antihista-.
mine (cetirizine 10 mg once daily) to a regimen of FP
ANS 200 ng once daily had no effect on clinical effica-
cy or safety. Although adding an antihistamine to a
beclomethasone dipropionate regimen results in fur-
ther symptom improvement, supplementing an FP ANS
régimen with an antihistamine regimen provides little
‘additional beneﬁt

124 The Journal of Family Practice, Vol. 47, No. 2 (Aug), 1998

. that it produces moderate to severe-symptoms of aller-

" study of longer duration may result in a decrease in

) assistance in the preparation of this manuscript. =~
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Primary Ciliary Dyskinesia Daniel V Schidlow, MD

—

Clinical Allergy-Immunology Rounds

Cardiac Tamponade and Recurrent Upper Respiratory Tract Infections in a 22-Year-Old
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from 1978 to 1986 David F Graft, MD and William F Schoenwetter, MD

Lack of Adverse Reactions to Measles, Mumps, and Rubella Vaccine in Egg-Allergic
Children Bruno Freigang, MD; Tajdin P Jadavji, MB, ChB; and Daniel W Freigang, MSc

Psyllium Hypersensitivity Geraldine L Freeman, MD

Augmented Interleukin-5 Secretion in Collagen-Stimulated Peripheral Blood Mononuclear
Cells from Patients with Systemic Sclerosis Mythili Gurram, MD; Savita Pahwa, MD;
and Marianne Frieri, PhD, MD

Budesonide and Terfenadine, Separately and in Combination, in the Treatment of Hay
Fever Richard J Simpson, MB, ChB
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Budesonide and terfenadine, separately and in
combination, in the treatment of hay fever

Richard J. Simpson, MB, ChB

Background: While hay fever is a very common experience, its treatment
in primary care sefting has been little reported in controlled studies.

Objective; This study sought to evaluate the patient’s assessment of efficacy
of an intranasal steroid spray (budesonide) alone or in combination with an
antihistamine (terfenadine) against terfenadine alone or placebo alone.

Methods: A double-blind parallel group, placebo-controlled trial design
was used, comparing the four groups. Each group used an active or placebo
spray and active or placebo tablets. Symptom scores were recorded daily in
diaries over a 21-day period.

Results: Overall assessment of efficacy by the 106 pattents was significantly
greater (P < ,05) for budesonide versus terfenadine or placebo alone. There
was a 40% placebo response. Budesonide was more effective than terfenadine
for all individual symptom scores, particularly nasal blockage, against which
terfenadine was ineffective. Adverse effects were mild and transient for all

e e

groups.

Conclusions: Budesonide alone is a mghly effective treatment for hay fever

with few side effects.

INTRODUCTION

It has been estimated that 10% to
17% of North Americans experi-
ence allergic rhinitis' and that hay
fever, an allergy to pollen resulting
in rhinitis and conjunctival symp-
toms, is one of the most common
forms of the disease. Following ex-
posure to the allergen, [gE-mediated
stimulation of mast cells results in
the release of allergy mediators such
as histamine, which cause increased
vascular permeability, mucous se-
cretion, and stimulation of neural
reflexes (resulting in pruritus and
sneezing). Late-phase inflammatory
reactions? include the attraction and
infiltration of inflammatory cells,
such as mast cells, eosinophils, ba-
sophils, neutrophils and lympho-
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cytes into the mucosa.® The in-
creased irritability of the nose ob-
served during the allergy season is
largely due to this inflammatory re-
action: The result of these processes
is the characteristic nasal symptoms
of hay fever including pruritus, na-
sal congestion, runny nose, and
sneezing.

Treatment of hay fever includes
antihistamines, decongestants, so-
dium cromoglycate,* topical {intra-
nasal),’ or systemic® steroids and
immunotherapy.” Antihistamines
are well-established in the treatment
of hay fever, reflecting the role of
histamine release in its pathogen-
esis, but their usefulness has until
recently been limited because of
their anticholinergic, central nerv-
ous system and sedative side ef-
fects,® which are potentiated by sed-
atives, hypnotics, antidepressants,
and alcohol. More recent H;-recep-
tor antagonists produce a much
lower incidence of sedation®; how-
ever, terfenadine, the most widely
prescribed antihistamine, and a sec-
ond compound in this group, as-

_ paraliel-group,

temizole, have both been shown to
cause veniricular arrhythmias in
overdose™'’ or when used in com-
bination with erythromycin or other
macrolide antibiotics and the anii-
fungal preparation keioconazole.'!
Although clinical trials have shown
antihistamines to relieve symptoms
such as sneezing, itchy nose and
runny nose, in general they are not
thought to be effective in relieving
nasal blockage, and thus may be
formulated in combination with a
decongestant. '?

Systemic treatment with corti-
costeroids can be used in hay fever,
but is usually reserved for the most
severe and persistent cases because
of the risk of adverse effects associ-
ated with the long-term use of this
type of therapy.'* Intranasal corti-
costeroids, on the other hand, pro-

.vide one of the most potent thera-

pies for hayfever’'¥ and their local

mode of application avoids the ad-
verse effects associated with sys-
temic corticosteroids while at least
equalling their efficacy.'” They also
lack the sedative effects of antihis-
tamines. The limitations of intra-
nasally applied steroids are that, due
to their localized action, they may
not be effective in controlling eye
symptoms and that some patients
experience nasal irritation or mild
epistaxis as a result of using them.'®

In the current study, the efficacy
of intranasal budesonide, a corti-
costeroid preparation, was com-
pared with that of terfenadine and a
combination of the two in the treat-
ment of hay fever, in a double-blind,
placebo-controlled
study.

MATERIALS AND METHODS

Patients
Men and women aged 15 years or
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over at entry were recruited from a
primary care setting into the trial.
All patients had experienced symp-
toms of hay fever between May 1
and August 31 for at least 2 years
preceding the study, and at the time
of recruitment were suffering from
two or more of the following symp-
toms: blocked nose, runny nose,
itching nose, or sneezing. Any pa-
tients who were taking oral corti-
costeroids, were suffering from res-
piratory tract infections (bacterial,
viral, or fungal) at the time of re-
cruitment, had taken desensitiza-
tion therapy during the previous 12
months or who suffered hay fever
symptoms outside the specified
period were excluded from the
study, as were pregnant women.

The nature and purpose of the
study were explained to the patients
in both oral and written form, and
their written consent to participa-
tion in the study was obtained. The
study was approved by the local eth-
ics committee and was performed
in accordance with the Declaration
of Helsink.

Study Procedures

Patients visited their general practi-
tioner on entry to the study, at
which time demographic details and
the patient’s assessment of hay fever
symptoms during the previous 24
hours were recorded. The symp-
toms assessed were blocked nose,
runny nose, itchy nose, sneezing
bouts, runny eyes, and sore eyes.
Symptoms were scored using a 4-
point system where 0 = no symp-
toms, { = mild symptoms (present
but not troublesome), 2 = moderate
symptoms (some discomfort expe-
rienced), and 3 = severe symptoms
(discomfort experienced during
most of the waking hours). A mini-
mum score of 2 was required for
entry into the study.

On entry to the study, patients
were randomized to one of four
parallel groups receiving (1) intra-
nasal budesonide (Rhinocort, Astra
Draco AB, Lund, Sweden), 200 ug
bid, plus terfenadine (Triludan,
Marion Merrell Dow, Uxbridge,

Middlesex, UK), 60 mg bid; (2) ter-
fenadine, 60 mg bid, plus a placebo
nasal spray (identical to the bude-
sonide nasal spray but delivering
propellant and lubricant only); (3)
intranasal budesonide, 200 ug bid,
plus placebo tablets identical in ap-
pearance to the terfenadine tablets;
and (4) placebo nasal spray plus pla-
cebo tablets. Patients were in-
structed to deliver two puffs from
the nasal spray into each nostril
morning and evening, and to take
one tablet in the morning and one
in the evening, for 21 days. The use
of other medications for hay fever,
particularly oral corticosteroids and
antihistamines, was forbidden but
in the event of troublesome eye
symptoms patients were permitted
to use xylometazoline or metazoline
eye drops.

Patients were supplied with diary
booklets and asked to record, at the
end of each day, symptom scores
experienced during the day for
blocked nose, runny nose, sneezing,
itchy nose, runny eyes and sore eyes,
using the same scoring system as on
entry to the study. The number of
eye drops used during each 24 hours
was also recorded, as were any com-
ments about the symptoms or treat-
ment.

Patients visited their general prac-
titioner after seven days’ treatment,
and were reminded of their option
to withdraw from the study if the
previous week’s treatment had been
meffective. The diary booklets were
checked for accuracy and complete-
ness, and any comments made by
the patients were recorded. At the
final wvisit, after 21 days of treat-
ment, comments by either the pa-
tient or the physician were recorded,
any inconsistencies in the diary
booklets clarified, and patients were
asked to make a global assessment
of the efficacy of treatment accord-
ing to a 4-point scale where 0 =
ineffective, 1 = slightly effective, 2
= noticeably effective, and 3 = very
effective.

Statistical Analysis
Mean weekly symptom scores for

each patient who completed the
study were determined from the di-
ary booklets and overall means for
each treatment group calculated
from these. One-way analysis of var-
iance (using pooled variance) was
carried out on the 3-week treatment
mean, the last week of treatment
and weeks 1, 2, and 3 separately.
Where statistically significant treat-
ment differences were indicated by
the F-ratio, linear contrasts were
used to determine the statistical sig-
nificance of individual treatment
differences.

Global assessment and eye drop
use were subjected to Kruskal-
Wallis one-way analysis of variance
followed by the Wilcoxon rank
sum-W test where appropriate.

RESULTS

Efficacy

One hundred forty-three patients re-
porting to their general practitioner
with symptoms of hay fever were
recruited into the study. Records
from six patients were unusable be-
cause of confused numbering (five
patients) and lost data {one patient).
Twenty patients withdrew because
of lack of treatment efficacy, the
majority of these (12) being in the
placebo group A further three pa-
tients withdrew as a result of adverse
events and five patients failed to
return for assessment on one or
more occasions, Three patients se-
verely violated the protocol during
the trial, and were withdrawn. Table
1 shows demographic characteristics
and symptom severity at baseline
for the 106 patients who were eval-
uated for efficacy. On entry to the
study, the four treatment groups
were well matched with respect to
symptom severity and demographic
characteristics, with the exception of
the placebo group which had a
higher proportion of men than the
other groups. :

Figure 1 shows the results of the
patients’ overall assessment of the
efficacy of treatment, whereas Fig-
ure 2 shows the analysis of individ-
ual symptom scores derived from
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Table 1. Demographic Characteristics and Baseline Mean Symptom Scores (= SD) of Patients

Assessed for Efficacy

Treatment Group

Placebo Budesonide +
Budesonide Terfenadine .
Terfenadine
Demographic characteristics
Number of patients 21 30 23 32
Men/women {%%) 71/29 43/57 53/47 41/59
Age, yr (mean + SD) 27.7 (£ 12.2) 26.8(+124) 297 (117} 257(+7.8)
Mean symptom scores
Blocked nose 16x1.1 1.9+09 1.6+1.2 1.8+ 1.0
Sneezing bouts 23+06 21+08 189+11 18+07
Nasal itching T1x11 1.2+£1.0 1411 12+1.1
Runny nose 2009 19141 1712 16+08
Sore eyes 18+12 18+11 1.7 +141 1.3+13
Runny eyes 15+13 15+ 12 1.3+£1.2 13+14
S
P<0.05
100~ : !
| P <0.05 i N.S. |
- 80
[ [ Noticeably effective
(&)
5 so- M very effective
@
5 401
©
a
20—
0

Placebo

Terfenadine Budescnide Combination
n=21 n=23

n=30 n=32

Figure 1. Patients’ overall assessment of the efficacy of treatment. Percentage of patients in

each treatment group who reported the global efficacy of their treatment at week 3 as noticeably -

effective or very effective, with statistical comparison between groups (Wilcoxon rank sum-W

test). NS = not significant.

patient booklets. Forty percent of
patients in the placebo group and
46% of patients treated with terfen-
adine alone rated the overall effi-
cacy of their treatment as noticeably
effective or very effective, in com-
parison to 85% of patients receiving
budesonide alone or in combination
with terfenadine (Fig 1). A compar-
1son between groups showed statis-
tically significant (P < .05) differ-
ences in the patients’ overall assess-
ment of treatment efficacy between
budesonide versus terfenadine and
budesonide versus placebo, but no
significant difference was observed
between terfenadine versus placebo

" —

or between budesonide alone versus
budesonide in combination with
terfenadine.

Figure 2 shows that treatment
with terfenadine alone resulted in
statistically significant (P < .05) re-
ductions in symptom  scores for
runny nose and itchy nose as com-
pared with placebo. Terfenadine,
however, had no effect on nasal
blockage. Treatment with budeson-
ide alone reduced all mean nasal
symptom scores as compared with
placebo, the differences being statis-
tically significant (£ < .05). Bude-
sonide also reduced mean symptom
scores more than terfenadine for all

nasal symptoms, the difference
being statistically significant in the
case of nasal blockage. The combi-
nafion of budesonide and terfena-
dine produced symptom scores sim-
ilar to budesonide alone for blocked
nose, itchy nose and runny nose,
and reduced the mean sneezing
score by more than either terfena-
dine or budesonide alone, the differ-
ences being statistically significant
(P < .05). Figure 3 shows changes
in mean total nasal symptom scores
during the first week of treatment.
Terfenadine used alone achieved its
maximum efficacy within one to
two days. After two to three days,
the symptom scores with budeson-
ide were lower than with terfena-
dine, and symptoms continued to
improve over days 3 to 7. Budeson-
ide and terfenadine combination
treatment produced a similar effect
to treatment with budesonide alone.

Analysis of diary records of eye
symptoms and eye drop use re-
vealed that there were no statisti-
cally significant differences in eye
symptom scores between treatment
groups, although the scores tended
to be lower in the active treatment
groups than in the placebo-treated
patients. Eye drop use in all
groups remained relatively constant
throughout the study; although use
in the budesonide group was higher
than that in the terfenadine group,
this did not reach statistical signifi-
cance.

Safety

The six patients whose records were
lost or confused were excluded from
the safety assessment. Nineteen of
the 137 patients evaluated for safety
experienced adverse events. These
events were generally mild and tran-
sient, the most common being local
effects related to use of the nasal
spray, such as sneezing and nasal
irritation after its use. One patient
treated with combined budesonide
and terfenadine experienced palpi-
tations one hour after taking the
tablets, as she had previously when
taking chlorpheniramine maleate
(Piriton) tablets. Three patients
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(c) fchy nose

(b) Runny nose

[ Budesonide n=30

B Terfenadine n=23 [ Combination n = 32

{d} Sneezing

Figure 2. Assessment of nasal symptom scores at week 3 as derived from patients’ diary
booklets. * Statistically significant difference versus placebo (P < .03). t Statistically significant
difference versus terfenadine (P < .05). } Statistically significant difference versus budesonide (P

< .05).

8 —
6 —
o
3 Placebo
o0
< 4-
g Terfenadine
=
2 ) \\-.__.__.____ ......... *+.. Budesonide
“ == —-=—Combination
0 | 1 1 | | | J
E 1 2 3 4 5 5 7

Figare 3. Changes in mean total nasal symptom scores in each treatment group during the

first week of treatment.

withdrew from the study as a result
of adverse events; these were one
placebo-treated patient who suf-
fered from nausea after taking the
tablets, one budesonide-treated pa-
tient who suffered from fatigue, and
one patient on combination therapy
who experienced intolerable sneez-

ing and headache after using the
nasal spray. A summary of adverse
events is shown in Table 2.

DISCUSSION

The current study demonstrates that
both intranasal budesonide and oral
terfenadine were more effective

than placebo in the treatment of hay
fever symptoms. This confirms pre-
vious studies with budesonide'” and
terfenadine.’®* Budesonide, how-
ever, was found to control all nasal
symptoms of hay fever whereas ter-
fenadine did not significantly affect
nasal blockage. The lack of efficacy
of terfenadine against nasal block-
age has been observed in other
studies'®?® and is likely to be clini-
cally significant, as 59% of patients
in the present study complained of
nasal blockage. Scores for eye symp-
toms were similar on treatment with
budesonide or terfenadine, sepa-
rately or in combination, and lower
than scores in the placebo group,
although the difference was not sta-
tistically significant. More xylome-
tazoline or metazoline eve drops
were used by patients in the bude-
sonide group, which may indicate
better controt of eye symptoms with
terfenadine.

Budesonide was found to be con-
siderably more effective than terfen-
adine, according to the overall as-
sessment of treatment effect by the
patients. In the budesonide group,
85% of patients rated their treat-
ment as noticeably effective or very
effective compared with 46% in the
terfenadine pgroup and 40% in the
placebo group, a level of placebo
response that emphasizes the im-
portance of adequate control groups
in hay fever studies. Indeed, placebo
nasal spray can produce a substan-
tial reduction in symptoms.?! Al-
though the scores for individual na-
sal symptoms tended to be lower
with combined budesonide and ter-
fenadine treatment than with either
drug used alone, the global assess-
ments of combination therapy and
budesonide alone were very similar,
indicating that the lower scores for
individual symptoms were not per-
ceived by patients as improvements
in their overall condition. Terfena-
dine, budesonide, and combination
therapy all had a good safety profile;
adverse effects were minor and in-
frequent with all treatments, and
patients on active freatments expe-
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Table 2. Number of Patients Reporting Adverse Events

Placebo

Terfenadine

Budesonide Budesonide +

Event Terfenadine
(n = 36) (n=29) (n=235) (n = 37)
Nasal adverse events
Sneezing after use of
Nasal spray 2 2
Nasal irritation* 1 ] 1 1
CNS adverse events
Headache 0 0 0 2
Fatigue 0 0 2 1]
Other adverse events
Nausea 1 0 1 0
Dry mouth 0 0 0 1
Palpitations 0 0 0 1

* Pescribed as stinging, itching, or irritation.

rienced no more adverse effects than
those taking placebo.

The lack of efficacy of terfenadine
and other antihistamines in the
treatment of nasal congestion in hay
fever may be an indication of the
inflammatory nature of the late-
phase response in allergic rhinitis;
anti-inflammatory agents such as
corticosteroids could be considered
as a more rational solution than an-
tihistamines for the nasal symptoms
of hay fever, especially given the
excellent safety profile when applied
intranasally. Budesonide has been
shown to be more effective than
beclomethasene dipropionate in the
treatment of hay fever’?’ and thus
represents an excellent choice for
the treatment of this condition.

In conclusion, symptoms of
runny or itchy nose and sneezing
could be improved by terfenadine
or budesonide administered alone
or in combination, but blocked nose
was only improved when budeson-
ide was inchuded in the treatment
regime, Budesonide, alone or in
combination with terfenadine, was
perceived by patients as being sig-
nificantly more effective in alleviat-
ing symptoms than terfenadine
alone.
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" LONG-TERM TREATMENT OF CHILDREN WITH INHALED
BUDESONIDE IMPROVES CONTROL OF ASTHMA WITH NO
ADVERSE EFFECT UPON GROWTH

To evaluate effects of inhaled budesonide the authors studied 278
children with mild or moderate asthma at initial ages of 3 to 11 years.
After having been followed for 1-3 years during which they received no
corticosteroid for more than 2 weeks per year, 216 children received inhaled
budesonide, 800 ug/day via Nebuhaler for 6 to 8 weeks. After establishment
of optimal control the dosage was gradually by reduced 25% at monthly
intervals as tolerated. These children continued to receive inhaled bude-
sonide for 2 to 6 years (mean 3.7 years). Sixty-two children whose parents
did not want them to receive an inhaled corticosteroid because of fear of
adverse effects served as controls and were followed for 3 to 7 years (mean
5.2 years).

During treatment with budesonide the mean daily dose decreased from
710 to 430 ug with no evidence of tachyphylaxis. The number of annual
hospital admissions for acute severe asthma decreased from 0.03 to 0.004
per child (P <.001) and FEV, improved significantly as compared with
both the run-in period and the control group. There was a significant
relationship between the duration of asthma at initiation of treatment with
budesonide and the annual increase in FEV, during treatment with bude-
sonide. Children who started treatment more than 5 years after the onset
of asthma had significantly lower FEV, (96% predicted) after 3 years of
freatment with budesonide than those who received budesonide within the
first 2 years after onset of asthma (101% predicted, P < .05). There were
no significant changes in growth velocity or weight gain during treatment
with budesonide as compared with the run-in period or controls.

These data indicate inhaled budesonide at doses of 400 ug per day does
not inhibit linear growth in most children with mild or moderate asthma.
Early treatment with inhaled corticosteriod may be more effective than
treatment more than 3 years after the onset of asthma.

—RMS
Agertoft L, Pedersen 8. Effects of long-term treatment with an inhaled
corticosteriod on growth and pulmonary function in asthmatic children,
Respir Med 1994;88:373-81.
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Exhibit F

A comparison of the anti-inflammatory properties of intranasal
corticosteroids and antihistamines in allergic rhinitis

i:(nn acdiy sh\i ety ow va ﬂk nas Lmecosa.
reduee the offosty of thess ne dmmn \m ﬂu xw'
DrERDY; oF o tuium‘ m H

n, CruR
Whik‘: ;m{i.%

x».pmd.:“‘d ot Vi Y.n addition, althongh antihish
Might appear ta have cmuplumni*z;'\* it
mcge;i that their cy-
benelits compared with Ut achy
corticosteroids arg therefore the proferred i
porstsfant ulergie chinitis,

ity due 1o the ol
Tre nnmlt \t

m‘..‘g,s cxmt mr‘tm}smm,d«s
niamas of actics, elinidal toials
dininistration doss not Gonfer dry sddional bhagtenn
| with corticosteroids wlone, ’i“opmti
tinflununatory theeapy foy

aum sither o
calar end
il penerate

Iatrnduction

Allergie rhunitiz is the oinlodd nantfestaton of the Yo
refeass, within the nasal purosa, of mediators rom
actieated mamnatory cals (1), Damenohistochemical
studies of nasal hiopsies taken from patiends with
allergic shuuty show an acouwmulation within the
spithelitm of eosinephils, basophils, dnd mast elis
{24y,
- this condition, while nasal i»\msz
fevels of cosinophil cationic prote
aband perevmdal allergic rhinitg, fndicativedf ool
aetivation {31

Tromiment for allergic vhinitis §5 divested toward
reducing ofther the Hswue wcomnulation ef
activated -celly wr the cnd-organ effecty of the release
nrechatovs. The teo muwest Inguerta classes of phdn;m«
codogic agenls wsed o aghiove these mims wie,
res;ﬁeczimh\ tepical corticosiernids and Hi-anubista-
nines, While Hisanthistamibies are cleagly eifsctive in
relisving sympioms; mfu«,mmh those sssociated with
settsory noural stimulation, i hag bosn proposed timt
rhasy drugy within thiy oliss have fword exfensive
FEHONS, nDhH i“mw ihe tofisnns ¥ OPTQCess it gidd)_-
ton ty nthibiiing the Hproceptomang Cd ("ndmmﬂﬂ
efiscts of histamine. As sunh, Hyp-aniihista i
be potentially comsidered an mt“mm_a pr« wphvlactic
therapy o topieal corticosieroids 1n rhivts. ‘.{u addresy
this const kmtmu {his paper briefly 1 s the
mochaisms dnvobied Wm airw s mﬁd}‘inm‘zi‘ti(m n

vhich sre belivved to e the pﬁnmrv‘ sffector celis
reveuls ~\h:\ ated

&

and gfbets of these two

froportantly,

sllersic vhinitis and cxamines thoe i vive and dg vive
widenee for the relevant antisnflanunatory potentigl
clagser: of pharmsesiogic

AEENIE,

Allergic ainways inlammation

The mmor pathways i.nw.ﬂ\cti i gllerme wivways
inflarnastion are shuswn in Figo L v eddition to IgB-
dependent setivation of mast cells inducing mediator

refease, sottvated nast eells and T celle produce TH,
eytokines, which, i torm, sctivats both endothelial anid

apithelial {1}, Endothelial aotivation mxelicas the
wxpression. of endotheltal adhegion maolecules seeh ax
interceliolay adhesion mokcele-LHICAM-1) and, mosg
vastelar  cell  adhesion  swlanled
{VOAM-11 While both these adhesion moleoudes are
potentially inviolved o tssuecell reorodtment (8), the
interaction between VOAM wud thelipodd VEAAL B
more speciiie fow allergie infammation, boing invadved
natoily oo moghxi adherence but sl in basophil
atd lwtphxm te encothelial pueractions, The directed
movernent of cells through the t the rasal
lumu) TR u,.ma(.mim leI nagration hd\ !dk e }mtce

a‘:'i* chemuki _m‘.ﬁe-. Epit:
the goncrationsnd release
suchas regulatod on sat
and sxarcted (RANT
proteiny  (MIP}-1a,

of aomber of chemokines ~
tion, sxos‘mal Tecoll exprossed

monoeyie
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fwiare b Adlrgio airvgys inflavenaion.

MOPR, interfoukina® LA and sotanin ~ which are
chentdaitrbotants for cdsinophils, mast odlls, tvmphos
cvies, neutrophils, and basophils, and dueot the
ngration of these cells toward the opithelivan and
nasal i o tumven (T Bpthelist setivation can thus
aveowid o e asccomdation of puast eolly,
sosinophils; basephils, and T olls within e opithelizam
16 allergic rhinits,

it follows ibat therapy which reduces cither the
gaprossion. of these chemokines or the ovtokings
assegdated with soadothelial and epithelial axtivation
will diminish the recruitment of these effector cells and
thuy decrsase the availability of swedistors to induge
SYRILONT SAProssimg.

Cyioldne and chanaking expre
trankes
{NFxBi,

aotor kappa B
T E8) In the wnactivated eall,
2 mny an mastien form, and cell
sitraulation 7 nowith & rosuliant
wpregulated exprosston of Ovtokis and  Shomokine
messenger RNA mRNAL For sxample,. NFuB gl
isoa dimer bound o an inhibitory provein, 1 kappeB
(IBY, within the getoplasp (9 When exposed 1o an
activation stimulos, phosphorylstion of the nhibitory
prowin kads 1o loss of binding, and the dimer
dissupiates from the nbibitery protenm wind tanslocates
o the mickus, Onee there, L imeracts with the DNA,
resubting 1 a divected orsass v geng-expression and
upregulaiion of specitic oviokine {e.g. e snd TP
wied chemolkine (e.g, RANTES and sotaxin) synthosia,
The trangeription factor NFxB alsp controly the
synthesis of adbesion: meleades (vach as VOAM-1)
and enzvawy (secd ax mducible siirio oxide svothase
[INOST of relavanee to allergie nasal infammation,

Corticosteraids
Coptivosteraids act by moedifviog the ability of tran-
seription fzctors to up-repulalc gene exprossion (10)
Thus, by seting veey carly i the iflamanatory pathway
eortivosteroids. cam pwevent the cascade of even

Cortivosteroids and antihistamines as anti-inflanmnatories

axsoiatod with cell reondtmsnt and setivation, aad,
dtimstely, olinical dissrse expression.,

The glucosorticoid molecule eniers the vell and binds
to the ovioplasmie ducovortiosid receptor, displacing
the sssociated beatshock protems. The glicocortivord!
slicosortivord seceptor comiplox can other bind o the
transcription Taitors themssives within the evteplasm,
theraby proventing thelt terictivn with BNAasd ts
indircetly hlocking thets offects on gone cxprsssion, o
tramslovate to the ywekous and bind as a dimer to the
ENAL T diseet interaction withc DN A modifies gone
transcription, dowirrepulating the pradustion of pro-
miannatory proteiny e pperegoelating the gonsration
ol anti-ndlamumatory ones. Thiy lattér action oy
ghorconcentrations than the dowassgidatory
Corticosteroidy thuy have bagh diveey and
g inhibiting  transcription factors
S CXPERSNON.

-+

O
RS (G RS

%

Studics with corticostercids i virre have shown that
this ey of deue bas potent effects on T oolls, inhibiting
their stimulated  profiforation and syithesiy of THy
evickines st s connentrations (L =13 In das respead,
faticasone  propionate iy the most polent of the
currently avarlable topical cortivosteroids, Baving an
Kl Ginddbitory concentration prodecing o S0%: redue-
thon i the stinalated response) i the vangs of 10N
{13, 1) To sddiibmg to thas inhabitory effeot on T ooolly,

Hoasone propionate pdabits the velease of Wt TL-8,
TR, and THFax from stimulated wast efls with sn
e of <1 ad {15}, The 0 Ko inhilitng the relcase
OF TNF - il GMAORF from the sthnalatod spithchom
are B3 sad VO oM, respectively {16} Epitheliun-
cenerated TE~6 and FL-Y gre lods sersitive o the offéets
of Hutivascne, with ¥ of § and 10 oMy respectively
{16}

Figtre 3. Ton sal Tled
MRNA By nasal Diopsioy s lameron,
eial |

’}?
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fr vivge sludios

Topeal coriif:c}si.smi'd therapy infloences My aspeets
t\ ih“ 'aﬁ c*if: mumwal s'esp.{sale;e, Mueh Qi‘the pui.'s'iisi e

lesser cxum budmmm& }ium\zwm pm}*mmh Sh
sflestly Blants the seasonal ingreases i thge ¥ prastic
of MENA forboth TL-4 (Fig 2001 and 15 (18
masal nweosal Bopsiss n sddonal allérie rhimts T
ad SORE BEa-
plonate, as e 3 1 ¢ pericels
takar exprassion of 'ti“w :ad;i ated and secreted fomm of
HL4 (s demonstrated by the mmﬁlb“r mf imm RROTREG
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ties AHS - pells) on sasal mucesal s
vhanitly (Fig. ‘%} £ 19}).‘ Thm, f“mwa

dowaregulates X
\'sre:ll a4y 11)@ active seorction mi 1L~»1 within thc sx(mi

ey oviokines it regilating oidothis-
. sonsisteat swith g,
pmpi«‘n’ it has also Po;m owit Lo thibit

"i‘im actin wong wii’_h sorgdueton in 115, a
> koowst to stmnlaie the pre ation and
dz.zh.mnmmn of sosinophil progenig cd s within the
hone  pracfow, cdn the decrease in
vostnophils withut the nasal mucosa and humen with

Thas labitory effect on inflammatory eell acgvmada-
ton e alergie vlontis will also be: promoted by the
! aticry, by eoticosteroids. of  chemokite
wmh m by the opitheliom, Fhaisssone propionate
has beon \§3(“\“H o voduos significaesly thedavels ¢

13, MiPly, RANTES, and M\I-i SF recovered from
pasad lavage sltér allergen challengs (Fig 4y {223
incicating inhibitior of qﬁamaisa setivation. Thig sction
may wadorie the Jobibifory offedt of flaticasone
propionate in prc'\‘c‘-minc the seasopal acennnibation
of mast selly within the epitheliu in grass pollenosis
{Fig. 5).
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Figite' 3. Tothenee ol prophylactio Tutichsone proplonate on -4
SECrCtion by muast oalls bn sensonad allege rhinkis Baadding et sl
f19h.

8

Frgore 4. Nasal o ‘;za:. chemoking lovels: nflneane of Hubcasone
propinate {Weatde of al, 231

Thus, Muticasone proplonate modiies. o wumbey of
steps i the wileama pathwaw it Mocks petokug
and chemokbne generation, endothelial wnd epithelind
colf activation, and the tssug reruitment and aotie
of mast colls and cosinophils: Tt ff;\-iiaws ﬁhai the
the number of the ; dih
amount of inflanunatory m::dmu\n pmm wd andd, 380
cormegashee, the fener the nasal spwptoms

Antifistamines

Stnee muany chiwdtls xymptomy are mediated by
bistaoine, antibistamites effer s therapeutic altemative
b cortcosiiaids, \\*:m short-tenn therapy, Hy-anti-
histanines are most oifeetive at redueing the nowraily

medinied symptoms of deh, sneere; and shinorthoea
{233, Thix ¢
blovkade,
number .:}!f
antiallorzic w
their sp

an mdication that a
ve the potb d for
crstically, may fnerease

Studigs und\nm\ st i vire show that Hy ~as s e
iendify mcémmr release from mast cells and basoplils
(24, These invegtigations revedd thay, for most
l'ra(imnn‘li antihistamines, the antiallergic  adibvity
reguires Big jm contenlintimis than the Hpauiihista-
minic A . For exanple, the pdy value to indubit
sonti-fek m,»ai mfm n:‘iid s:mtm\auun b 2 logs
b ; abolish the allerg
CESPONSE 1N d}?p;.u.-\xmﬂ ely T00-old higber than for
the Heantihistonunic activily (29, The excepdion 8
X topude, which has smdlar antialiorgic and ant-

amines pAy values {261 Thas, for these effcets to he

iufi« evident & wve, most H-antilistanunes would
have to be administered of doses higher thaey goneradly

tolerated, dueto thar sedatpve effects.

GSK Exhibit 1005 - Page 240 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


SRS RTOre I'C(}t‘-].'it;}" :

istamuines, including terfenading, kLﬁl)L{H’l». ami
fovatadine, Qg vahues for inhibition of ant-lgB- o
allergen-indused histamine relesse are in the {0 oM
range {27, Wy In other words, the uthibition of
histanune release by thess agomis reguires 3 conoenitg-
tione gt loast {00 times hwlwr than that hos of
Auticasone propionaie mqmr +d to inhibit eytokiw or
chemokine refease,. The “antaflergic™ efftets are
considered o be independent of the Hy-recepior
antagondstic sctivity sad fo be elited to nonspe
ol mentbrans stabili tion. dus to B B8s0¢
with coll merabrages, This leads © modification i
transport and membranceassociated. enzyme Aumiy
(28-31)

o addition, ssveral Hj-ancihistamines have Been
shiown tor modily #1 vives the cpithelial exprossion of the
olevule JCAMHL. Both Euf\smdmx st
> dne have besn fouad o reducs the expression of
ICAM-1 on epithelial cell s fovizra (32)

fvwive stugli

Anthistamines rouy exert their effvcts either dirsetly, by
fnbitbitmg ovideorgan lftcty, or mdirectly by ‘m}n%mmg
st cell de sorardition. This hax been investigaded m
allorge s-chalie nge mwodels #ovives st nasal favage to
measure mxidmii‘nﬂc mgilator evels. Pretredtiment
with standacd doses ol anuhistamines, a5 compared to
placcho, has heon shown 1o deerease mt" eenvery of
medisgtors: Fallowing atlergen b {veradl
howu X tm' oty of th\ vRrious g mm xp eur o be

: Thm s mx\ qnd

‘i'

rgpmﬁtaﬁ with bpih arclag mc i\ﬁd utm m», {.
Convvgrsely, several studioy show decrcased Bistamine
relesse with forgtadine and terfonsdine (3738, butno
change 10w reeovery of kukoteienes, None of these
drigs appear o have @ consistent offect car the

Cortivosteroids and antihistamines as anti-inflanmnatories

subsequent eosinophll acowmulation ine the allorgen
challenge wmodel 30) The interpretation of these
fiadings s adse comphcated by the repert that factors,
mchiding istapune, which norcase, plasmy protein
sxudaiion, o se miadiatag PREOTRLE in nasal izn:'ag@
411, Thes, mhibiton of & histamine-related morcass in
—— par;mahﬁm after allergen chadlenge, dee o
lht H\w; Mmk{tdg (m §§1\ ;?ﬂ(fg!tht.‘fidf surface,

mmpretcﬁ ay e Rum &t mtz-a!kwxr* T

An antihistamine that decreasce ¢
tof prahi be sxpocted to bave s
than one with angihustanine activ
studigs, hovever, agenty that  inhibit feukotriens
production i the alle challenge test have simlar
civucal bonefits 1o those that do wol (#2, 433, ralsing
aonpe. doubt abstd the Ihwpritation. of the allergens
chitenge tmdmgs \mn ntknewn is whether or not the
inhibition of el ;‘m*dkuor release ocours. in
pk\mii\,i te3 8 mm{u o of mioi\im reloase and thus
recraitment. There: by condlicting evidence for

Ao, in elnioad.

eotittainge,. For exsonple, i & oappears oot o
affect e smvpmi yeonditraent b the nasal allerzen

chalfenge modal (30) but does have such an effect
sarne othier challenge models, such as skin blister (943,
Lavage sivdies abwe have prodoced somtradictory
fndings {45, 461 In ow own sludies i natursdly
ocourring ssasonal rhinjts, vetirizine falled Lo show 2
Slear sunt-inflanunatory effect, 11 leastas Indicated by
tissue eosinophil scconadation. (47) Colifizing hows
r. fas been found te reduce nasal spitheliad ICAN
sxpression W natarally oscuceing &
Morsover, i cotivivine dees prevent m\.umphzi
acounudation, greater climeal benefit woudd be oxpected
with prophyladtic than withe short-teemt esg, bat thig
docs nad gppear to Foe the sise. The stiect of atibe
prophylacue thevapy of Hpantibistamsings on nasal
songestion i alvo not sighificintly sapedior to tiat of
plazebo (49, in contrast o that with corticosteradds, A
sty -of prophviaciie Tunisolids and beddomethasone in
patienty with rapwveedssensitive vhinitis found that beth
pravented the developraent of conal rhimags (.

Comparative and combinution clinfcal studies

In clinival vomparizons, cortionstoroids are signili-
santly viore offective than Hyp-antihistamings (81), The
Hi *:rm findings with the two ehassg of mmpmmds
d um}pimmudn H’ti_\‘h li'{i‘sﬁ) ()§. d4¢ Lﬂi] 3«“":«»&
that there s o potentisd for whibition both of mast-
coll and baseplul depranalation and of well activition
and c@sim_ i. msummm i mmwxmoujs il
b ., thiy mizhi be
&Qxiilki.\lkif damc i bu u*L The Hmted

=~

tmnlawd mt(
stadies available, howoever, do not support & superine

effect  with long-term segular therapy  with the

E.;
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Conclusions

The broad offest of wopical wmumcm«d thegapy i
reducing the mucosal ag of the §
effector cells of e lman m;{st cafls and sosine
ehils, geeounts for thelr substantial clinkad bapefit,
The Inck of additional olinical benefit when sanii-
bistanunes are used i conthnntion with. cortiooster-
oids ndicates that, e wee, the antinflanmmatory
sivets onthe alvway of cortivosterndds overlap those
of the Hi-anthishuotaes, making dhe action of the
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Intranasal Corticosteroids for
Allergic Rhinitis

Superior Relief?
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Absiract

Whether first-line pharmacological treatment of. allergic rhinitis should be
antihistamines or intranasal corticosteroids has been discussed for several years.
First-generation antihistamines are rarely used in.the treatment of allergic
rhinitis, mainly because of sedative and anticholinergic adverse effects. On the
basis of clinical evidence of efficacy, no second-generation antihistamine seems
preferable to another. Similarly, comparisons of topical and oral antihistamines

o
S
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have been unable to demonstrate superior efficacy for one method of adrmmstra-
tion over the other.

Current data documents no striking differences in efﬁcacy and safety param-

- eters-between-intranasal corticosteroids: —

When the efficacy. of antihistamines and intranasal corticosteroids are com- -
pared in patients with allergic rhinitis, present data favours intranasal corficoste-
roids. Interestingly, data do not show antihistamines as superior for the tréatment
of conjunctivitis. Safety data from comparative studies in patients with allergic
rthinitis do not indicate differences between antihistamines and intranasal corti-
costeroids. Combining antihistamines and intranasal corticosteroids in the treat-
ment of allergic rhinitis does not provide any additional effect to intranasal
corticosteroids alone. On the basis of current data, intranasal corﬁcésferoids seem

to offer superior relief in allergic rhinitis than antihistamines.

Allergic rhinitis is a common condition elicited

by an immunoglobulin (Ig)E-mediated allergic in-
flammation of the nasal fiucosa and characterised
by nasal obstruction, rhinorrhoea, sneezing and na-
sal itch, and often accompanied by conjunctivitis.
It is present in 10 to 20% of the population in in-
dustrialised countries.[!) Moreover, this prevalence
seems to be increasing.[>3) Although allergic rhini-
tis is not a life-threatening disease, it can severely
impact on quality of life*¢! and be associated with

comorbidity from other diseases, for example

asthma and conjunctivitis.[”]
Treatment of allergic rhinitis corisists of aller-
gen avoidance, allergen-specific immunotherapy and

pharmacological intervention, of which the former -

two lie beyond the scope of the presentreview. Two
mainstream options have evolved for pharmaco-
logical treatment, antihistamines and topical corti-
costeroids. The choice between these options has
been extensively discussed since the introduction
of intranasal corticosteroid treatment. 8]

This review considers first-line pharmacologi-
cal treatment of allergic rhinitis and will deal only
with antihistamines and intranasal corticosteroids
(INCS), as we consider cromones, anticholiner-
gics, leukotriene modifiers, decongestants and sys-
temic corticosteroids as secondary treatment op-
' tions in allergic rhinitis.

Only data obtained in patients with allergic rhi-
nitis have been considered for the comparative ev-
idence presented in this review.

© Adis Infernationat Limited. All rights reserved.

1.1 General Considerations

Histamine is the major pathophysiological me-
diator of allergic rhinitis. Its role is almost exclu-
sively mediated through the histamine H;-receptor,
whereas the role of other histamine receptors in
allergic rhinitis remains to be clarified. Thus, in the
context of allergic rhinitis, antihistamines are H;-
receptor antagonists.[>1%! In addition to Hj-recep-
tor blockade, an anti-inflammatory -effect of anti-
histamines has been proposed, as some of the newer
compounds have been shown to influence cytokine
production, mediator release and inflammatory cell
flux.['1-19} However, other studies have been unable
to confirm these findings.[29-23] Whether antihista-
mines offer a clinically beneficial anti-inflammatory
effectin addition to inhibition of histamine remains
a question to be answered.

1.2 Oral Antihistamines

Numerous H;-receptor antagonists have been
developed. For oral use, these can be divided into
older first-generation [e.g. chlorphenamine (chlor-
pheniramine), diphenhydramine,” promethazine
and triprolidine] and newer second-generation an-
tihistamines (acrivastine, astemizole, cetirizine,
ebastine, fexofenadine, loratadine, mizolastine and
terfenadine). This review deals with the newer an--
tihistamines as the use of the older drugs in allergic

Drugs 2001; 61 (i1

1. Anfihistomines
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rhinitis is limited by their adverse effects, mainly
sedation and anticholinergic activity.

All of the newer antihistamines are effective in
the treatment of allergic rhinitis by decreasing na-
sal itching, sneezing and rhinorrhoea, but they are
Jess effective for nasal congestion.*! They are
also effective for conjunctivitis and recent results
seem to indicate some 1nﬂuence on lower airway
symptoTns. [32.33]

moreover, the pharmacokinetic profile of second-
ae«;erauon antihistamines are advantageous when
Compared with the first-generation agents.[*Y They
have an onset of action of 1 to 2 hours which lasts
for 12 to 24 hours, except for acrivastine, which

has to be administered at 8-hourly intervals. With

the exception of cetirizine and fexofenadine,
which are excreted almo'stiunchanged, the remain-
ing drugs in this group are metaboliSed via the he-
patic cytochrome P450 (CYP) system by CYP3A.
As a number of other compounds, that is, anti-
mycotic azoles, macrolide antibiotics and grape-
froit juice, are also substrates for this enzyme, this
obviously provides a risk for interactions.®3 This
is probably a contributive factor to.the occurrence
of severe cardiac arrhythmias, for example, ‘tor-
sade de pointes’, and fatalities, which have been
described following treatment with terfenadine

- and astemizole.(36-38 These effects seem to be en-

izole remains unknown as there is a lack of data on
the other second-generation antxhlstarmnes for this
measure.

Whereas CNS-related adverse effects were a
major characteristic of the first-generation antihis-
tamines, the piperazine/piperidine-derived struc-
tures of the newer generation agents reduce CNS

~ penetration, although sedative effects have been

described for some of the compounds, for example,

 acrivastine!*4 and cetirizine.!3) The binding affin-

ity to muscarinic receptors is also decreased with
the second-generation agents. With the exception

- of the cardiac adverse effects, this provides a more

acceptable therapeutic index for the second-gener-
ation antihistamines.

1 3 Toplccxr’An‘nhls‘rcmlnes

Two newer H;-receptor antagomsts are avall—
able for topical use, azelastine and levocabastine.
‘When applied intranasally, they have both proven
effective . in the treatment of allergic rhinitis,
mainly relieving nasal itching and sneezing.[46:47)
They have a faster onset of action than oral antihis-
taminesand act within 15 to 30 minutes. They only
need to be applied twice daily.

No sedative effects have been seen with either
drug, [46:48] whereas the occurrence of a short Jast-
ing perversion of taste ‘has been described for

abled through a quinidine-like action, causing a
prolengation of the QT interval 3%40) At present,
no clinical evidence has demonstrated cardiac ad-
verse effects with other second-generation antihis-
tamines when they are used at therapeutically ap-
propriate levels. However, it is recommended to
avold antihistamines which are CYP450 metabo-
lised or which possess quinidine-like actions in
risk groups, that is, patients with impaired hepatic
function or cardiac arrhythmia. 1)

and result in increased bodyweight.[#243 The cause
for this action remains obscure, although a central
nervous system (CNS)-mediated mechanism, for ex-
ample, serotonin (5-hydroxytryptamine)-antago-
nism, is a theoretical possibility. However; whether
this adverse effect is seen exclusively with astem-

© Adiis Intfernational Limited. All rights reserved,

azelastine. ] TR

1.4 Comparative Effect of Antihistamines

1.4.1 Single Dose Studies
. Many studies have been performed to compare
the effects of oral second-generation antihista-
mines in the treatment of allergic rhinitis. Single
dose studies in patients with allergic rhinitis have
demonstrated that cetirizine and terfenadine have

" a faster omset of action than loratadine and astem-
Astemizole camralsoact-as-an-appetite-stimulant —-izoje$50-S1-All 4 -dru gs were equa—llyAeffeCtlve

against nasal symptoms and histamine-induced in-
creases in nasal airway resistance. This contrasts
somewhat with the results of 2 studies in which
cetirizine was superior to loratadine after adminis-
tration of a single dose in both symptom reliefl? -
and response to histamine challenge.'53 One study

Drugs 2001; 61 (11>
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was able to demonstrate a significantly faster onset shows cetirizine to have a faster onset of action !
of action for fexofenadine compared with terfenad-  than terfenadine,!” while another claims ebastine
ine in relief of rhinorrhoea and sneezing immedi-  to achieve maximum effect faster than cetiriz-

ately after nasal allergen challenige. 5% This may be — ine.[72 The use of other objective-endpoints-such
explained on the basis of fexofenadine being the ~ as nasal peak flow’%) and inflammatery mediators -
active metabolite of terfenadine. in nasal lavage fluid7) has not shown d.lfferences

' PR between agents: ,
1.4.2 Perennial Allergic Rhinitis

- A {vatine conti . .
 Relatively few studies investigating continuous 1.4.4 Studies in Children

administration of antihistamines are in patients Data on the efficacy in children with-allergic

with perennial allergic rhinitis (PAR). Six studies :

. . . thinitis are sparse. One single-blind study in chil-
ranging from 1 to 8 weeks, included comparisons of dren with SAR for 2 weeks showed equal effect of
astemizolel>0] cetirizine, 658 ebastine,””] lorata- ‘ ' '

. : . . loratadine and astemizole.l”) In another 4-week
dine,[35-99:60] mizolastinel’) and terfenadine.[58:60] . . i : .
. study in children with PAR, cetirizine was superior
No differences between agents-were Seen exCept— . &~ oo pme
) : . s to loratadine according to parental assessment.tor-
that astemizole was more effective than loratadine - e S
for rhinorrhoea in 1 shortterm study, 5] and cetiriz-
ine was better than ebastine according to the inves-
tigators opinion in another study.!>”) Interestingly,
in 1 of the studies, nonresponders were cfossed to
the opposite drug at the exid of a 2 week treatment
period, resulting in an effect in 11 of the 16 pa-
tients. 160!

1.4.5 Topical vs Oral Anfihistamines
‘In comparisons between oral and topical anti-
histamines, most topical regimens have mcluded
intranasal as well as ocular medications or reports
have only addressed nasal symptoms. In 1 study,
intranasal azelastine was more effective than cetir-
izine at relieving nasal congestion,l’”) whereas other
1.4.3 Seasonal Allergic Rhinitis studies have demonstrated azelastine to be equally
The lack of difference in effectiveness between  effective as cetirizine, 8! ebastine, !’ loratadine!$%
-second-generation drugs-is also found in patients and terfenadine.3.In 2 studies, intranasal levo-
with seasonal allergic rhinitis (SAR). One placebo-  cabastine has been marginally more effective than
controlled study in 202 patients with SAR seems  terfenadine in relieving single symptoms, ie.
to designate cetirizine as superior to loratadine,[®!)  sneezing!®?! and nasal itching,®%) whereas a third
as seen in the single-dose study,! when all symp-  study did not show any difference.34) In 1 study,®*

toms following allergen challenge were consid-~  levocabastine given as eye drops were also judged
ered. However, this effectiveness in symptom re- superior to terfenadine for relieving ocular symp-
lief after a quite short treatment period of 2 days  toms. A comparison of levocabastine and loratad-
could not be confirmed in another placebo-control-  ine showed identical efficacy.[$)
led, cross-over study of identical treatments given . ' '
for 1 week.[62] 1.4.6 Safety

Several seasonal studies involving acrivastine, 6% When considering adverse effects, only 2 of the
astemizolel264 cetirizine, 16469 ebastine,167) fexo- previously mentioned studies indicate differences.

fenadine,[68] loratadine, 4270 mizolastinel®® and A large, placebo-controlled, 2-week study in 821
terfenadine[6366.70] have been unable to demonstr-  patients with SAR showed a significantly higher
ate any difference in efficacy for symptom relief.  degree of sedation after cetirizine than fexofenad-
Some studies demonstrate small differences, that ine.[68]

is, ‘subjective rating’ of cetirizine over astemiz- In another smaller 8-week study in 27 patients
olel"! or investigator preference of ebastine over ~ with SAR, terfenadine revealed more adverse ef-
cetirizine’?) without any support for this in other  fects, that is, headache and dizziness, than a com-
endpoints, for example, symptom relief. One study ~ bination of intranasal and ocular levocabastine.**”

© Adis Infernational Limited. All rights reserved. ) . Drugs 2007; 61 (11
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2. Corticosteroids

5.1 General Considerations

Allergic rhinitis is an inflammatory disease of
the nasal mucosa and corticosteroids are, at pres-
ent, the most potent anti-inflammatory medica-
tions commercially available for the treatment of
allergic thinitis.® Corticosteroids exert their ef- -
fect by combining with a glucocorticoid receptor
localised in target cell cytoplasm. The resulting ac-
tivated glucocorticoid receptor complex is able to
interact with cellular DNA, thereby enabling reg-
ulation of cellular functions.[87-88]

Corticosteroids act upon many of the cell /types
and inflammatory mediators participating in aller-
gicinflammation. Antigen-presenting Langerhans’
cells are reduced in number by INCS.[8%:90] More-
over, such treatment seems to impair their process-
ing of antigen.°! Similarly, the migration of baso-
phils and mast cells to the nasal epithelium is
.inhibited by INCS.P1-*4 Evidence suggesting an
impact on the release of mast cell mediators, that
is, histamine, has also been presented.!5 Cortico-
steroid therapy interferes with several pivotal as-
pects of eosinophil function. Cell survival is de-
creased and the ability to release preformed
cytotoxic proteins, that is, eosinophil cationic pro-
__tein and_eosinophil peroxidase, is inhibited.[9697}
Moreover, formation of a number of cytokines and
chemokines vital to eosinophil lifespan are inhib-
ited, for example, interleukin (IL)-5 (forma-
tion),P® IL-4 (adhesion)®®! and RANTES [Regu-
lated on Activation, Normal T cell Expressed and
Secreted] (chemotaxis).l190 Results demonstrating
an inhibitory effect of intranasal corticosteroid on
activated T cells in nasal epithelium have been pre-
sented.!0U In 2 studies, the alergen-induced in-
crease of specific IgE in-patients with PAR during -

intranasal application, all characterised by a high -
receptor affinity and an extensive first-pass meta-
bolism in the liver. Effectiveness in relieving the
symptoms of allergic rhinitis, including nasal con-
gestion, have been demonstrated for beclometh-
asone,!1% budesonide, 19! flunisolide, 19! fluticasone
propionate,!!%”) mometasone!!%8! and triamcino-
lone.l'%! In addition, some reports have indicated
that INCS may have a beneficial effect towards
bronchial hyperresponsiveness and asthma symp-
toms.[110-115]

It has been generally considered that INCS
have a slow onset of action. However, they usu-

“ally act within 12 to 24 hours.[116-118] Recent re-
sults have even indicated that budesonide acts after
3 hours.[11%] However, maximum treatment effi-
cacy-occurs after days or a few weeks:H20! Once-
daily application has proven sufficient to treat
most patients with allergic rhinitis,[121-1251 g]-
though those with severe symptoms may benefit
from twice daily administration.126]

The different potencies of INCS are important
when considering comparative data. It is well es-
tablished that fluticasone propionate is twice as po-
tent as beclomethasone.l'97] There is controversy
regarding relative potencies between other INCS.
However, it appears that the newer drugs, that is,

--fluticasone-propionate and- momctasone, are-more.
potent than the others.[117]

Currently available INCS are gcnerally well tol-
erated. Sneezing caused by nasal hyperactivity can
occur at the start of therapy but this usually disap-
pears with time.[27]

Occasionally, rmld and transient dryness, crustmg
and blood-stained secretions occur, and these are often
responsive to a reduction of INCS.dose.!120,128,129
Septal perforation has been described as a rare
complication.[*%131] Atrophy of the mucosa, cor-

profound effects of corticosteroids on the inflam-
matory process seen in allergic rhinitis.

2.2 Intranasal Corticosteroids

Since the introduction of beclomethasone,®]
several corticosteroids have been developed for

© Adiis international Limited. All rights reserved.

responding to dermal atrophy, after prolonged use
of INCS has not been observed.[132133]

~ Because a proportion of intranasally applied
corticosteroids end up in the gastrointestinal tract
and is systemically absorbed, the risk of systemic .
adverse effects has been a concern for this class of
drugs. However, these compounds, especially the

Drugs 2001: 61 (11)
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newer fluticasone propionate and mometasone,
have low systemic bioavailability, mainly because
of their massive first-pass metabolism in the

ver 7 When used éxclusively imeanasally at
therapeutic dosages, the drugs in this class do not
seem to exhibit any inflience on the hypothala-
mus-pituitary-adrenal (HPA)-axis.[134137 How-
ever, a lack of HPA-axis suppression does not guar-
antee against other systemic adverse effects. Data
demonstrating an inhibitory effect on the short
term growth rate of children have been presented:

_for beclomethasone and: budesonide,13%13°] al-

though the result for budesonide was only achieved
by giving an adult dose of 200ug twice daily. More-
‘over, this could not be reconfirmed in a recent study
in which the impact on child growth, as measured
by lower leg knemometry, of budesonide 400ug
daily was comparable to placebo.l'40l Other sys-
temic adverse effects, which have been linked to
inhaled therapy, for example, cataract, glaucoma
and dermal thinning, do not seem to occur in pa-
tients receiving treatment exclusively by the intra-
nasal route.[141]

2.3 Comparative Effect of |
-~ Intfranasal Corticosteroids

2.3.1 Perennicai Allergic Rhinitis

As corticosteroids need continuous application
to achieve maximum effect, single dose studies are,
obviously, not very useful for comparing efficacy:

Considering the many comparisons performed, not

many have used a randomised, double-blind and
eventually placebo-controlled design. Unless oth-
erwise stated, the comparative studies discussed in
this section (2.3) have used the drugs in standard
recommended doses for allergic rhinitis.

Four placebo-controlled studies in patients with
PAR have been published. Two studies!42143] com-
pared 1 dose of beclomethasone with 2 dose levels
of fluticasone propionate in 183 patients for 12
weeks and in 466 patients for 26 weeks, respec-
tively. The 2 remaining studies, each lasting 12
weeks, both considered mometasone. One was a
comparison with beclomethasone at twice the
standard daily dose in 387 patients!!?3] and the

® Adlis Internationdl Limited, Al rights reserved.

s

other regarded an equi-nominal dose of fluticasone
propionate in 459 patients.['**] None of these
studies revealed any difference in the relief of

symptoms of allergic thimitis or il the phaysicians ™

assessment of treatment-efficacy. Moreover, nasal-
cytology specimens were unable fo demonstrate
differences between treatments in 2 of the stud-
jes.[142,143] : '

One randomised, double-blind, 1-year study in
251 patients reported a significantly better effect
with fluticasone propionate compared with an-
equi-nominal dose of beclomethasone on nasal
congestion and secretion as well as relief of ocular
symptoms.[145] These findings can partly be ex-

‘plained by the higher potency of fljifi;_:,aﬁsgn;e propi-

onate. Of note, the difference was not reconfirmed
by the 2 studies discussed in the previous para-
graph.[142143] A smaller randomised, double-blind,
cross-over study comparing beclomethasone and
flunisolide in 23 patients with perennial rhinitis, 15
of whom were allergic, did not show differences in
efficacy for symptom relief or on more objective
parameters of nasal blockage, that is, nasal peak
flow and posterior rhinomanometry.[146]

In contrast, 2 studies comparing beclometh-
asone and budesonide-with-single-blind247) or non-
blind(148] design seem.to favour the latter. Two

_ single-blind studies have compared fluticasone

propionate and budesonide. One study!!4] demon-
strated budesonide to be superior, especially for re-
lief of nasal congestion. The other study, 1281 which
compared budesonide 200 and 400g daily given
by turbuhaler to fluticasone propionate 200ug
daily, did not reconfirm this. One single-blind!!*"’
and 1 non-blind study!?>1 have shown beclometh-
asone and flunisolide to be equally effective.

2.3.2 Seasonal Allergic Rhinitis

Comparisons of efficacy between INCS in pa-
tients. with SAR do not differ significantly from
those in patients with PAR. Two randomised, dou-
ble-blind, placebo-controlled comparisons of
beclomethasone and mometasone, which both in-
cluded >300 patients, over a period of 4 and 8
weeks, respectively,1°%1531 did not demonstrate
differences between the 2 agents. Similarly, no dif-

. Drugs 2001; 61 (1)
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ference in treatment effect was seen in another
study of similar design, which compared beclo-
methasone and fluticasone propionate in 313 pa-
tients for 2 weeks.[134] Only 1 randomised, double-
blind study has shown a difference between 2
INCS, thatis, beclomethasone and budesonide. 153!
However, this 7-week study, which included 56 pa-
tients, had variable dose administration, ranging
from 0 to 800ug daily, and the differencé was seen
as less consumption of doses in the budescnide
group.
No differences in treatment effect were seen in
1 non-blind™¢ and 2 single-blind57138] compar-
isons of beclomethasone and flunisolide, even
though 1 stedy used a rather low dose of beclo-
methasone 1158 Slmllarly, in single-blind compar-
and mamcmolone was equ1valent to ﬂuncasone
propionate.['6%]. Budesonide was superior to beclo-
methasone in relief of sneezing in 1 single-blind
comparison’®!] and for relief of sneezing, nasal
secretion and itching in another.l'®?] In a single-
blind study, 2 dose levels of budesonide were com-
pared with 1 dose level of fluticasone propio-
nate.!'63] This showed a marginally better effect of
the higher dose of budesonide on sneezing but oth-
erwise no differences between the 2 drugs.

i

a single-blind, cross-over, placebo-controlled de-
sign with treatment periods of five days in 20 pa-
tients with allergic rhinitis. No differences between -
treatments were seen for any of the parameters.

3. Comparing Antihistamines and
intranasal Corticosteroids

3.1 Perennial Allergic Rhinitis

A number of studies have compared antihista-
mines and INCS in patients with allergic rhinitis
(table Y and II).

Few studies have been performed in patients
with PAR. Two 4-week studies compared terfenad-
ine to beclomethasonel! and astemizole with
‘budesonide,$% respectively. Both demonstrated
that the INCS was-superior for the relief-of nasal
symptoms. One small (n = 8) 12-week study of
astemizole and beclomethasone was unable to
show differences between the 2 drugs.[166]

Topical antihistamines and INCS have also
been compared, with no demonstrable differences
shown between azelastine and beclomethasone for
relief of symptoms, physicians assessment of effi-
cacy or nasal blockage, as measured by rhino-
manometry.[16”] However, when azelastine was
compared with budesonide, the INCS was signifi-
-cantly superior for all nasal symptoms.[168] A

2.3.3 Saf“ry ' o

The occurrence of adverse effects was sn:mlar
in all of the comparisons of INCS discussed in this
section (2.3), apart from 2 studies showing less na-
sal irritation with budesonide than flunisolide and
beclomethasone, respectively.11531591. Only 3 stud-
ies have compared the systemic impact of INCS in
patients with allergic rhinitis. Two of these have

been mentioned already, one comparing budeson-

ide and fluticasone propionate in adults!1?8) and the
other budesonide and mometasone in children. 4%

single-blind comparison of levocabastine and beclo-
methasone, which was a follow-up on a double-
blind comparison .of levocabastine and placebo,
demonstrated that beclomethasone provided better -

. relief of nasal obstruction.[16%]

3.2 Seasonal Allergic Rhinitis

Several compariéons of antihistamines and
INCS have been conducted in patients with SAR,
" almost all being randomised and double-blind

~ The firstwas unable to disclose differences in uring
cortisol levels; While the second did not reveal any
differences in short term leg growth rate. The third
study considered the influence of budesonide,
mometasone and triamcinclone on plasma and
urine cortisol levels as well as serum osteocalcin
levels and blood eosinophil counts.'37] It applied
7

© Adlis Intermationg Limited. All rights reserved.

studies (fable Tad TI).
The results of 14 comparatlve studies of oral anti-
histamines, in a total of >2500 patients, have been
presented (terfenadine vs beclomethasonel170.171]
and fluticasone propionate;[20-1721731 joratadine vs
beclomethasone,174 triamcinolonel7>1761 and fluti-
casone propionate;!177178 astemizole vs beclometh-

Drugs 2001: 61 (11)
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1570. Nielsen et al.

Table . Comparative studies of oral antihistamines and intranasal corticosteroids in patients with allergic rhinitis.

propionate 200ug

. .
Reference Study design  No. of pts:  Active treatments (daily dose) Duration - Comparative efficacy?
: (weeks) -7 :
B ——"Perennial‘allergic*rhiﬁitis’ - T T T T T T
' Robinson et al.[*¢4 r,db,co 18 . Terfenadine - _2%4... ... Beclomethasone > -
L . o 120mg/beclomethasone 400ug terfenadine
Bunnag et al.l'%%]. r.db 67 Astemizole 10mg/budesonide 4 Budesofiide >
400ug - astemizole
Sibbald et al.l'6] nb,co 8 Astemizole 2x12 NS
10-30mg/beclomethasone 400ug :
Seasonal allergic rhinitis C ‘
Bronsky et al.[20] r.db 348 Terfenadine 120mg/fluticascne 4 Fluticasone propionate
. propionate 200ug’ > terfenadine
Beswick et al.'7% r.db 49 Terfenadine 4 Beclomethasone >
120mg/beclomethasone 400ug terfenadine®
Lancer et al.l'?1 r,db 18 Terfenadine . 8 ‘NS
T —T20mg/beclomethasone 400y T T T T T T
Darnell et al.l'72] r,dob,p 214 Terfenadine 120mg/fluticascne 6 Fluticasone propionate
‘ propionate 200ug > terfenadine ;
van Bavel et al.l!7 r.db,p 232 Terfenadine 120mg/fluticasone 2 Fluticasone propionate
’ propionate 200ug > terfenadine
Frolundl'74 r.db " 80 Loratadine 3 Beclomethasone >
. 10mg/beclomethasone 400ug loratadine’ )
Condemi et al.['75] ) r.db 348 Loratadine 10mg/triamcinolone 4 Triamcinolone >
220pg loratadine
Schoenwetter and Lim(t7é] r.db 274 Loratadine 10mg/riamcinolone 4 Triamcinolone >
220ug loratadine " .
Gehanno and Desfougeres!'”] r,db 114 Loratadine 10mg/fluticasone 4 Fluticasone propionate
propionate 200ug "> loratadine
_Jordana et al.l'"® r,db 240° Loratadine 10mg/fluticasone 4 Fluticasone propionate
T - : propionate 200ug™ " T ; T % loratadine”
Salomonsson et al.['7] r,db - 158 Astemizole M 5 Beclomethasone >
10mg/beclomethasone 400ug astemizole
Waood!80] r,do 74 Astemizole ~15 NS
: 10mg/beclomethasone 400ug
Bernstein et al.l'8" rdb 209 Astemizole 10mg/triameinolone 4 Triamcinolone >
220p.g astemizole
Vervicet et al.l'82 rdo 238 Cetirizine 10mg/fluticasone 3 Fluticasone propionate

> cetirizine

a Statistically significant difference between active medications for one or more nasal symptoms.

b During high exposure.
¢ Adolescents..

co = cross-over; db = double-blind; nb = nonblind; NS = no significance; p = placebo-controlled; r = randomized; > indicates significantly

better than.

asopel!7%180] and triamcinolone;!81! and cetirizine
vs fluticasone propionate.!3 With the exception
of 2 studies,!t71.180] 411 demonstrated the INCS to
be more effective in the relief of nasal symptoms
than the oral antihistamine.

Of the exceptions, 1 study, which compared
astemizole to beclomethasone in 74 patients, dem-

© Adis Infernational Limited. All rights reserved.

onstrated similar effects on nasal symptoms.[180 A
possible explanation could be that a very long
study period of approximately 15 weeks for the
grass pollen season was used, thereby imposing 2
risk of diluting differences depending on pollen X~
posure. In fact, the paper lacks pollen data for the
last 17 days of the study period. Although the sec-

Drugs 200161 (1)

GSK Exhibit 1005 - Page 254 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Corticosteroids in Allergic Rhinitis

1571

S——

ond study did not demonstrate differences between
the agents in symptoms, it showed the INCS to
have a superior effect on an objective measure of
nasal obstruction, that is, rhinomanometry. 1]

This difference in nasal obstruction measured
objectively was also seen in 1 of the studies dem-
onstrating a difference between an antihistamine
and INCS in nasal symptomatology.©"’

In the 1 study in adolescents, fluticasone propi-
onate was more effective than loratadine in the re-
lief of nasal peak inspiratory flow rate in a subgroup
of patients.[178] Two studies were able to demonstr-
ate significant reductions in the number of nasal
mucosal eosinophils only with INCS.[20-1731.

Conjunctivitis is often a major problem in pa-
tients with SAR. One of the reasons for using oral
antihistamines rather than INCS has been because
of the anticipated better effect on ocular symptoms.
However, only 2 of the studies discussed in this
section have confirmed this.[174.180]

The apparent superiority of INCS to oral anti-
histamines on relief of nasal symptoms was con-
firmed by a recent meta-analysis of 16 studies in-

volving 2267 subjects,[1%3] which demonstrated
that INCS were more effective in relief of nasal
obstruction, secretion, itching and sneezing as well
as total nasal symptom score. Moreover, the meta-
analysis was unable to demonstrate any difference
between the 2 drug classes on ocular symptoms.
Data on the comparative efficacy of topical an-
tihistamines and INCS in patients with SAR "are
also available (table IT). Azelastine has been com-
pared with beclomethasone in 2 studies, one of
which showed beclomethasone as more effective
in relieving nasal symptoms,'#4) and the other re-
vealed fewer eosinophils in nasal lavage but no

difference on nasal symptoms.[85! Two small non-

blind studies comparing azelastine to budesonide were
unable to diseriminate between treatments.[186.187]
Three studies involving levocabastine-have. been
reported, 1 compared this agent with budeson-
ide!188] and 2 with fluticasone propionate.[18%:190]
All 3 studies demonstrated the INCS was superior in
the relief of nasal symptoms. Moreover, fluticasone
propionate reduced the number of eosinophils in

nasal lavage fluid in both studies, 89199 as well as

- . . -

Table it. Comparative studies of topical antinistamines and intranasal corticosteroids in patients with allergic rhinitis.

Reference Study No. of pts Active treatments (daily dose) Duration ' Comparative efficacy?
design (weeks)
—Perennial-ailergicrhinitis - S S
Davies et al.l'®7! r,db,p 130 Azelastine 560ug/beciomethasone 400ug 6 NS
Stern et al.[168] rdb;p 195 Azelastine 560ug/budesonide 25619 ) 6 Budesonide > azelastine
van de Heyning et al.l18%  rsh 21 Levocabastine 800ug/beclomethasone 400ug 2P Beclomethasone >
“ levocabatine
Seasonal allergic rhinitis ~
Newson-Smith etall'®  rdbp 243 Azelastine 1120ug/beclomethasone 400ug 2 Beclomethasone >
' azelastine
Pelucchi et al.[188] r,db,p 36 Azelastine 560ug/beclomethasone 200ug 6 NS
Dorow et al.[18e] rnb 36 Azelastine 560.g/budesonide 200ug 2 NS
Wang et al [17] - rnb L4 Azelastine 1120pg/budesonide 400ug. 2 NS S
Svensson et-all!®l.. - —_rshp---—44- - Levocabastine 400ug/budesonide 400pg- - 5 _Budesonide >.
o - ) levocabastine
DilLorenzo etall8] -~ rdb,p 24 Levocabastine 400p.g/fluticasone propionate 6 Fluticasone propionate
' e 200ug > loratadine
Ortolani et al,11%0) r.db,p 288 Levocabastine 400p.g/iluticasone propionate 6 Fluticasone propionate

200ug

> [evocabastine

a Statistically significant difference between active medications for one or more nasal symptoms
b FoIIow~up of double-blind comparison between levocabastine and placebo.
db = double-blind; nb = nonblind; NS = no 5|gn|f|cance p= placebo -controlled; r = randomized; sb = single-blind; > mdlcaies significantly

better than.

© Adis Intemational Limited. All rights reserved.
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1572 Nielsen'et al.

Table lll. Comparative studies on combinations of oral antihistamines and intranasal corticosteroids in patients with seasonal allergic rhinitis,

Reference Study design No. of pts  Active freatments (daily dose)} Duration Comparative efficacy®
. ' (weeks) - P .
Juniper et al.l'® rdb 90 Astemizole 10mg, beclomethasone__ 6. Astemizole +beclomethasone
. 400u.g, astemizole 10mg + o - = beclomethasone > astemizole
T beclomethasone 400},[.‘ oo T e . R T
Ratneretall’¥ ~ rdb,p 600 Loratadine 10mg, fluticasone 2 Loratadine + fluticasone
! propionate 200pg, loratadine 10mg ) _propionate = fluticdsone
+ fluticasone propionate 200ug propionate > loratadine
Simpsont1%3 r,db,p 106 " Terfenadine 120mg, budesonide 3 Terfenadine + budesonide =
. 400ug, budesonide> terfenadine
terfenadine 120mg + budesonide N : ’
400pg
Brooks etall'® rdb 60 Loratadine 10mg, beclomethasone 2 Loratadine + beclomethasone >
k . : 336ug, loratadine + beciomethasone = loratadine
beclomethasone 336ug o
Backhouse ét aLl’®s! rsh 99 Terfenadine 120mg, terfenadine kb Terfenadine + flunisolide >
S s - ——120mg-+flunisolide-200pg- - — - - —————terfenadine—---— - —=
Juniper et al.l'%! b 61 Terfenadine 60-120mg 6 NSP o - ‘

(+fluticasone propionate prn)
fluticascne propionate 200-400ug
(+Terfenadine prn)
a Statistically significant difference between active medications for one or more nasal symptoms.
b Only expressed as quality of life. .
db = double-blind; nb = nonblind; NS = no significance; p = placebo-controlled; prn = as required; r = randomized; sb = single-b[ind; -
= indicates equal to; > indicates significantly better than. . :

eosinophil and mast cell markers of nasal lavagein  assessment of treatment.[195] Another study with a

1 study.[189] : _ nonblind design, which assessed terfenadine and
e P . fluticasone prbpionate-offering the opposite-drug

3.3 Combination of Antfihistamines and . on an as needed basis, was unable to demonstrate
Intranasal Corticosteroids any difference in quality of life measures.[191-This

parameter was also applied in 2 other studies,
where the INCS-containing treatments produced a
better quality of life.[173:192]

A combination of an antihistamine and INCS is
often used in clinical practice. Four studies have -
included a treatment arm of such combination ther-
apy in addition to treatment arms of antihistamine
and INCS monotherapy (table III). Three of these, 3.4 Safety
mcluc_img almost 800 patients, showed that‘ t.he In contrast to the differences demonstrated for
combination therapy, although better than antihis- . o . S
tamine alone for relief of nasal symptoms, offered efficacy betwee.:n anuh{stannnes anq H\,ICS 1.n all
no advantages over INCS alone.[91-19] The fourth these comparative studies, no quantitative differ-
study in 60 patients demonstrated thie combination ~ ©0ces were observed regarding occurence of ad-
of loratadine and beclomethasone as significantly ~ Verse effects. Minor qualitative differences can be
superior to beclomethasone alone for the outcomes ~ Observed, eg. nasal crusting for INCS and sedation
of sneezing and nasal itching.[194 for antihistamines. However, in general, occurence

One study has compared the combination of ter- of adverse effects is low in both treatments. This
fenadine and flunisolide to terfenadine alone and includes results of morning plasma cortisol levels,
demonstrated a better effect of the combination for albeit not an ideal indicator of HPA-axis interfer-
relief of nasal symptoms and in the investigator  ence, which were performed in three studies.[2%17219

© Adiis Infernationat Limited. Al rights reserved, ) - Drugs 2001 61aM
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3 5 Cost Effectiveness

The cost effectiveness of treatments is naturally
dependent on local prizes for the respective medi-
cations. However, two-cost analyses seem to fa-
vour INCS over oral antihistamines. In the US,
fluticasone propionate was more cost effective

than terfenadine, when medications were needed

for more than 11 to 22 days,[¥"] when comparing
direct costs of medication to effect upon nasal
Symptoms and patient overall assessment. In Can-
ada fluticasone propionate was 2.5 and 5.7 times
as cost effective, respectively, than terfenadine and
Joratadine, when comparing direct costs of medi-
cation to days without nasal blockage.198]

The combination use of oral antihistamines and
INCS, which appears to offer no or a marginal clin-
ical benefit compared with the use of INCS alone,
cannot be considered to be cost effective.

4. Conclusion

Arecent review['®] was unable to conclude any
differences of efficacy between oral second-gener-
ation antihistamines, when considering the results
of the relatively few existing randomised, double-
blind, placebo-controlled studies of patients with
SAR. This view is Jargely supported by data from

randomised; doublesblind-comparator studies over - -

the last decade for both SAR and PAR. Moreover,
no differences have been documented by compar-
isons of systemic and topical second-generation
antihistamines, when the latter were given both via
the nose and the eyes. )

No striking differences in efficacy in patients
with allergic rhinitis have been demonstrated in
comparisons of INCS at recommended doses. Sim-
ilarly, existing clinical ev1dence on adverse effects
do not convmcmgly support the theoretically-

~ based superiority of newer compounds, for exam-

ple, fluticason€é propionate and mometasone. On
the other hand, beclomethasone and budesonide
provide the greatest amount of experience accumu-
lated during more than 20 years. In summary, the
available clinical evidence does not support one
drug among the available INCS as superior.

e

© Adlis Internctional Limited, Al rights reserved.

The currently available comparative data on the
efficacy of INCS and antihistamines clearly sup-
port INCS as more effective in the relief of nasal
symptoms in patients with allergic rhinitis. More-
over, this is substantiated by results for other
study endpoints, that is, inflammatory parameters,
acoustic rhinometry, rhinomanometry and quality
of life assessments. Interestingly, present evidence
does not support a difference between these 2 drug
classes in effective control of ocular symptoms. No
quantitative differences have been demonstrated
between INCS and antihistamines regarding oc-
curence of adverse effects in safety data. The com-
mon clinical practice of combining INCS and oral
antihistamines in the treatment of allergic rhinitis
has no support in clinical evidence, as the combi-
nation has not provided effects beyond INCS alone
and so it cannot be considered cost effective.

International consensus reportst*!2% recom-
mend INCS as first-line treatment in SAR and in
PAR (adults) for patients with moderate to severe
disease with regular or daily symptoms. Antihista-
mines are recommended as first-line treatment in
patients with mild disease with infrequent symp-
toms, and in children with PAR.

This review supports the notion that INCS offer

superior relief for the symptoms of allergic rhinitis.
_As long term experience has shown the treatment

to be very well tolerated; INCS have a high thera-
peutic index and can be recommended as an effec-
tive treatment for allergic rhinitis.
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Abstract Intranasal corticosteroids and intranasal antihistamines are efficacious topical
therapies in the treatment of allergic rhinitis. This review addresses their relative
roles in the management of this disease, focusing on their safety and tolerability
profiles. The intranasal route of administration delivers drug directly to the target
organ, thereby minimising the potential for the systemic adverse effects that may

be evidentwithroral therapy. Furthermore; the topical routeof delivery enables the ——
use of lower doses of medication. Such therapies, predominantly available as
aqueous formulations following the ban of chlorofluorocarbon propellants, have
minimal local adverse effects.

Intranasal application of therapy can induce sneezing in the hyper-reactive
nose, and transient local irritation has been described with certain formulations.
Intranasal administration of corticosteroids is associated with minor nose bleedmg
in a small proportion of recipients. This effect has been attributed to the vasocon-
strictor activity of the corticosteroid molecules, and is considered to account for
the very rare occurrence of nasal septal perforation. Nasal biopsy studies do not
show any detrimental structural effects within the nasal mucosa with long-term
administration of intranasal corticosteroids. Much attention has focused on the
systemic safety of intranasal application. When admihistered 4t standard recom-
mended thérapeutic dosage, the intranasal antihistamines do not cause significant
sedation or impairment of psychomotor function, effects that would be evident
when these agents are administered’orally at a therapeutically relevant dosage.

The systemic bioavailability of intranasal corticosteroids varies from <1% to
up to 40-50% and influences the risk of systemic adverse effects. Because the
dose delivered topically is small, this is not a major consideration, and extensive
studies have not identified significant effects on the hypothalamic-pituitary-
-adrenal axis'with continued treatment. A small effect on growth has been
reported in one study in children receiving a standard dosage over 1 year,
however. This has not been found in prospective studies with the intranasal
corticosteroids that have low systemic bioavailability and therefore the judicious
choice of intranasal formulation, particularly if there is concurrent corticosteroid
inhalation for asthma, is prudent. There is no evidence that such considerations are
relevant to shorter-term use, such as in intermittent or seasonal disease.

Intranasal therapy, which represents a major mdde of drug delivery in allergic
rhinitis, thus has a very favourable benefit/risk ratio and is the preferred route of
administration for corticosteroids in the treatment of this disease, as well as an
important option for antihistaminic therapy, particularly if rapid symptom relief is
required.

® Adiis Datta Information BV 2003, All rights reserved. ) : Drug Safety 2003; 26 (12)
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Intranasal Antihisfamines and Intranasal Corticosteroids in Allergic Rhinitis

865

s

Allergic rhinitis arises following an initial sen-
sitisation phase, in which allergen presentation re-
sults in antibody (IgE) formation and the develop-
ment of atopy. Subsequently, depending upon the
level of exposure and the .degree of sensitisation,
allergen can then trigger a humoral response, which
undetlies the clinical disease phase and is manifest-
ed by symptoms such as nasal itching, sneezing,

rhinorrhoea and nasal obstruction. Allergic rhinitis

is a commeon condition, having increased substan-
tially in prevalence during the 20th century,) and
now represents a global health problem affecting
10-25% of the world population.’>?! The socioeco-
nomic impact of allergic rhinitis is considerable,
particularly when not only the direct costs of man-
agement but also the indirect costs from reduced
productivity and absenteeism from work are taken
into account. These costs do not include the further
expense of treating conditions associated with aller-
gic rhinitis, such as asthma, sinusitis, otitis media,
nasal polypos1s lower respiratory tract infection and
~dental malocclusion.t

‘Previously, based on the timing of exposure,
allergic rhinitis was subdivided into seasonal and
perennial varieties. Although such a subdivision is
relevant-in countries such as UK, this is'not $o in
many parts of the world where, because of the nature
of the climate, typical seasonal allergens are in fact

Table 1. Classification of allergic rhinitis according to ARIA
guidelines .
Allergic Parameters

rhinitis

Intermittent  Symptoms are present for <4 days per week or for

N <4 weeks .

Persistent ~ Symptoms are present for >4 days per week and
for >4 weeks .

Mild None of the following items are present: sleep
disturbance; impairment of daily activities, leisure
and/or sport; impairment of school or work;
troublesome symptoms

Moderate-  One or more of the foilowing items are present:

severe impairment of daily activities, leisure and/or sport;
impairment of school or work; troublesome
symptoms

ARIA = allergic rhinitis and its impact on asthma.

the allergen-induced airway inflammation, which is
glucocomcmd -responsive. Furthermore, topical in-
tranasal therapy allows site-directed treatment with
areduced risk of systernic effects because of the low
bioavailability of intranasal antihistamines and in-
tranasal corticosteroids from this site. In blocking
the end-organ effects of histamine intranasal antihis-
tamines have a rapid onset of effect and can be used
as both ‘as required’ therapy for intermittent disease
relief and as regular daily therapy in persistent dis-
ease. In general, the clinical profile of therapeutic

Jbenefit with intranasal corticosteroids is greater than
_with intranasal antihistamines in rhinitis, because of

perennial. It is also recognised that in those patients
who are multisensitised to allergens, such as tree,
grass and weed pollens, their ‘seasonal’ disease is
prolonged. In the recent document on allergic rhini-
tis and its impact on asthma (ARIA),) the consen-
sus was that this classification was no longer ade-
quate, and therefore a major change was proposed.
The new, classification based on the ARIA guide-
lines (table I) subdivides allergic rhinitis, in relation
to the duration of the disease, into ‘intermittent” or

___‘persistent’ disease. The sevetity of allergic rhinitis

is also class1ﬁed as “mild’ or ‘moderate-severe’.

Intranasal anuhlstarmnes and intranasal cortico-
steroids represent major therapeutic options as
first-line medications in the management of allergic
thinitis because of the prominent role of histamine
as a mediator of rhinitis and the underlying nature of

© Adis Data Information BV 2003. All rights reserved.

the Triote widespread effect Of intranasal COTticOSter-
0ids on mucosal inflammation. Since there is a delay
before the anti-inflammatory effect is -clinically
manifested following initiation of therapy, in-
tranasal corticosteroids have, until recently, been
predominantly used for the treatment of persistent
disease. The debate is still ongoing, however, con-
cerning the safety and tolerability profiles of in-
tranasal antihistamines ‘and intranasal corticoster-
oids, partlcularly in relation to the systermc bio-

availability of intranasal corticosteroids and their ~

potential to modify growth in children.

This review adopts an evidence-based approach
to conduct a thorough critical and comparative ana-
lysis of the currently available data, particularly
concerning the safety and tolerability profiles of
intranasal antihistamines and intranasal corticoster-
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oids, in the context of their use as topical therapeutic
agents in allergic rhinitis.

A computerised literature search of” Medhne
(1966_onwards)..and- Embase-databases was-per-
formed using the following search terms: allergic
rhinitis; seasonal, peremal, corticosteroids, antihis-
tamines, intranasal or topical, safety, tolerability. In
addition, abstracts from key meetings have been
included in the search process.

" It should be noted, however, that this review is
neither meant to be exhaustive, nor is it intended as a
systematic review or meta-analysis. Rather it aims

to present a balanced perspective, based on the

available evidence in the published literature, on the

-safety-and-tolerability-profiles-of-intranasal-antihis=-

tamines and intranasal comcostermds in the treat-
ment of allergic rhinitis.

1. Intranasal Antihistamines:
Historical Perspective

Histamine Hj receptor antagonists have been the
mainstay of therapy for allergic rhinitis since they
were first introduced, following the demonstration
by Staub and Bovet in 1937 that this class of com-
pounds, newly developed at that time, offers protec-
tion against allergen-induced anaphylaxis.[ Al-
though observational studies reported symptomatic
relief in allergic rhinoconjunctivitis with the earliest
antihistamines, adverse pharmacological effects,

such as sedation, dry. mouth, and blurred vision,.

limited their widespread acceptance. In addition,
there was concern that asthma, often associated with
rhinitis, could be worsened by antihistaminic ther-

apy,® although this view is no longer held, nor ,

indeed is it supported by the available evidence.

In general, an ethylamine chain is common to all
H; receptor antagonists. Many of the additional
properties of this class of compounds, with the ex-
ception of sedation, can be linked to side-chain
radical structure. Structural engineering of these
molecules later enabled the synthesis of H1 receptor
antagonists without the anticholinergic,!®! antiser-
otoninergic,'” -adrenergic receptor antagonis-
tic,['Y or local anaesthetic!? effects evident in earli-
er compounds. The major breakthrough in the devel-

© Adis Data Information BV 2003, All rights reserved.

opment of Hj receptor antagonists for clinical use
came with the synthesis of the afitihistamine,
terfenadine, which, while retainifig peripheral Hj
receptor antagonist activity-did-not-appearto-cross—
the blood-brain barrier and was thus devoid of un-.
wanted CNS-antihistaminic effects, such as sedation
and impairment of psychomotor function.!® Fur-
thermore, it had no Ha receptor antagonism, ¢~ or -
adrenergic receptor antagonism, antiserotoninergic
or antimuscarinic effects.'] Thus, in 1981,
terfenadine was introduced as the first oral non-.
sedating antihistamine for the treatment of rhi-
noconjunctivitis. This represented a major advance
in the development of Hj receptor antagonists for

—use-in-the-treatment-ef-rhinoconjunctivitis—Other —

orally administered ;non-sedating (second-genera-
tion) Hj receptor antagonists were then launched in
the. 1980s and 1990s. Topical Hi receptor antagon-
ists such as levocabastine for nasal and ocular ad-
ministration, azelastine for nasal administration, and
more recently emedastine for ocular administration,
have subsequentty been developed. Topical therapy
has the advantage of delivering drug effectively to
the target organ while avoiding or minimising sys-
temic adverse effects. Such therapy does have a
disadvantage, however, in that if it is not systemical-
ly bioavailable, it will modlfy disease only at that
site and not disease concurrently manifesting at oth-

er target organ sites. The choice between topical

therapy and systemic therapy will thus depend upon
the spectrum of disease and the efficacy to safety
ratio of therapies. '

2. Levocabastine

2.1 General Overview

Levocabastine has been reviewed by Noble and
McTavish.['*! Levocabastine is a potent and selec-
tive Hj receptor antagonist with no appreciable af-
finity in vitro for Hp, dopaminergic, adrenergic,
serotoninergic, or cholinergic receptors. The recom-
mended nasal dosage for levocabastine is 0.1mg into
each nostril twice daily and ocular dose is 0.03mg
administered into each eye twice daily.!'8) The nasal
efficacy of levocabastine has been demonstrated

Drug Safety 2003; 26 (12)
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under challenge conditions.['-18] It has a rapid onset
of action (10~15 minutes) and is effective for up to
12 hours. These findings have been confirmed in the
eye using conjunctival challenge.!'31%)

Administered topically, levocabastine is most ef-
fective against nasal itching, sneezing, and rhinor-
thoea. There are a number of published placebo-

controlled trials in seasonal allergic rhinitis,'?%?' but .

the majority of studies report comparisons. with ac-
tive medications, such as oral Hj receptor antagon-
ists,2223] sodium cromoglycate (cromolyn sodi-
um),2%24 or intranasal corticosteroids.”?! One pla-
cebo-controlled . study - - reported “no effect of
levocabastine on nasal obstruction in patients with
seasonal allergic rhinitis due to mountain cedar,
when used af a dosage of 0.2mg twice daily (1 spray
into each nostril twice. dailyy), despite clear effects.on
the neurally-mediated symptoms of itching, sneez-
ing, and rhinorrhoea.’?!! Regular therapy with levo-
cabastine is reported to be more effective than a

topical antihistamine/decongestant (naphazoline/

antazoline) preparation®? or topical sodium cromo-
glycate®24 in the treatment of allergic rhinocon-
junctivitis. A comparative study of levocabastine
(0.5 mg/mL, two sprays into each nostril four times
daily) and sodium cromoglycate (20 mg/mL, two
sprays into each nostril four times daily) involving
114 patients over a 2-week period, found significant

fluticasone propionate was found to be significantly
more effective than levocabastine in the treatment of”
seasonal allergic rhinitis.?”?%! Another study, which
assessed nasal nitric oxide levels as a marker of
underlying nasal inflammation, reported a signif-
icant effect with nasal corticosteroids but not with
topical levocabastine.” Comparative studies in
perennial rhinitis are limited. A preliminary 2-week
study reported improvement in sneezing and rhinor-
rhoea with topical levocabastine compared with pla-
cebo, which could not be further improved by the
addition of topical nasal beclomethasone dipropion-
ate.l3 Nasal blockage, however, did respond to the
additional therapy.

Levocabastine is available as a 0.5 mg/mL
microsuspension (0.05% levocabastine hydrochlo-
ride) nasal spfay and eye drops. The recommended
dosage in adults and children >9 years of age is two
sprays into each nostril twice daily and one drop into
each eye twice daily, both of which could be in-
creased to three to four times daily. Given the renal
route of -excretion, levocabastiné should be used
with caution in patients with renal impairment.©*!
Dosage recommendations for the elderly population
are not currently available. This is a reflection of the
relative rarity of allergic rhinitis in this age group.

2.2 Tolerability and Safety Profile

symptomatic improvement in allergic rhinifis with

. levocabastine therapy (76% patients on levocabas-

tine improving vs 46% on sodium cromoglycate).*>
Similar results with more symptom-free days in the
levocabastine-treated patients were found in another
study.” An open observational study comparing
efficacy and the onset of action of topical levocabas-
tine nasal spray and eye drops as well as nedocromil
nasal spray and eye drops showed that >80% of
patients_with _seasonal _allergic_thinitis  reported

symptom, relief with both medications within one

hour, amounting t¢ approximately a 50% reduction
in symptom severity.¢] ‘ :

While levocabastine nasal spray has been report-
ed to be as efficacious as topical nasal corticoster-
oids in allergic rhinitis,* the comparative data cur-
rently available do not support this view. Intranasal

© Adis Data Information BV 2003. All rights reserved.

]

The rationale for the use of a medication for the
treatment of a condition is based on assessing the
drug’s potential for beneficial and adverse effects.
The major advantage of the second-generation Hi
receptor antagonists, which significantly improved
their benefit/risk profile, was considerably reduced
or absent CNS sedative effects when used at
standard clinical dosages. Not all new Hj receptor
antagonists, including levocabastine, exhibited this
beneficial profile when administered orally. Thus

levocabastine;-on-account-of Ai-t-srre,mar‘kable, potency— -

as an Hj receptor antagonist, was subsequently de-
'veloped for topical use. Because of the small volume
of delivery, only those Hi receptor antagonists with
reasonable solubility and high potency are suitable
for delivery by topical route. Topical therapy mini-
mises the potential for systemic adverse effects

Drug Safety 2003; 26 (12)
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while preserving the therapeutic benefits. Concern
that the effect of topical therapy might be limited by
rhinorrhoea has not been substantiated. When exper-

___imentally-induced rhinorrhoea with methacholine

was followed by intranasal levocabastine adminis-
tration and nasal ‘lavage -with saline 30 - seconds
following intranasa] levocabastine administration,
there was no evidence of reduction in the efficacy of
levocabastine in inhibiting  histamine-induced
sneezing and rhinorrhoea. 2!

Levocabastine is absorbed following intranasal

. administration, with systemic bioavailability typi-

cally ranging between 60-80% after a single-dose
nasal administration,® with peak plasma concen-

hours.* Renal dysfunction may, therefore, be asso-
ciated with decreased elimination of th¢ drug.['>3!]

The tolerability profile of levocabastifie nasal

“spray “has ‘béen extensively evaluated in clinical

trials. The available data suggest that topical 1évo- -
cabastine is well tolerated, with an adverse effect
profile comparable with that of topical sodium
cromoglycate and placébo.2138411 A review of the
adverse events reported in-1758 patients who re-
ceived levocabastine nasal spray in clinical trials
identified that most common adverse events en-
countered were headache (4%), -nasal irritation
(3%), somnolence (3%) and fatigue (2%).**! None
of these occurred more frequently than would have

tration (Cmax) reached. after 1-4 hours.34351 Cpax
values of 0.78 ug/L and 1.76 Lg/L were reached 2.9
and 4.3 hours following nasal application of 0.1mg
and 0.2mg single doses, respectively, in healthy
volunteers.3) Similar values were obtained follow-
ing repeated administration of levocabastine.8l In
another study, administration of levocabastine nasal
spray (0.2mg) to non-atopic volunteers produced a
peak plasma concentration range of 1.4-2.2 ug/L.134

Detailed pharmacokinetic-pharmacodynamic test-

ing has indicated that the clinical benefits evident
with levocabastine can be attributed to the local
antihistaminic effects at the site of application.?”
Coupled with the fact that levocabastine is subject to
minimal hepatic metabolism, a potential site for
important drug interactions, these findings suggest
theoretically that the likelihood of systemic adverse
effects with nasal administration of levocabastine is
extremely low. With repeated doses of intranasal
levocabastine in healthy volunteers, steady-state
plasma concentrations are reached within 7-10
days. The extent of drug absorption appears to be
related to the method of administration of topical
levocabastine. Conflicting data exist as to the impact
of disease on the systemic bioavailability. While
higher drug plasma concentrations have been found
in healthy non-atopic controls following single dose
administration, the opposite effect was noted with
multiple dose administration.®¥ Following nasal ad-
ministration, levocabastine is primarily excreted by
the kidneys, with an elimination half-life of 3540

© Adis Data information BY 2003. All rights reserved.

been anticipated with placebo under similar circum-
stances. In a multicentre, double-blind, placebo-con-
trolled trial evaluating the efficacy and safety of
levocabastine nasal spray for seasonal allergic rhini-

_tis, the incidence of adverse events was similar for

both the treatment and placebo groups.?! In ‘this
study, most of the adverse events were mild and
linked with the disease process, with the most fre-
quently reported being - sinusitis (17% in each
group), headache (17% with placebo, 14% with
levocabastine), and rhinitis (8% with placebo, 2%
with levocabastine).?! This profile of adverse event
reporting is similar to that in numerous other clinical
trials of topical levocabastine.?33%4143-47] I sepa-
rate studies, the overall incidence of adverse events
has been comparable for levocabastine and placebo
(27% vs 31%)3 and (30% vs 32%).48 A double-
blind parallel-group study (n=27) comparing the
safety and efficacy of topical levocabastine with that
of oral terfenadine over an 8-week treatment period,

" found the incidence of adverse events lower, at 31%.

in the levocabastine group compared with.43% in
the terfenadine group.®? Other reports suggest a
comparable adverse events profile between topical
levocabastine and oral terfenadine (40% versus
41%).121 To date, there has been no-evidence of any
clinically significant effect of topical levocabastine
on haematological or biochemical parameters. Fur-
thermore, the type and frequency of adverse effects
appear to be neither related to the number of daily
applications nor increased by the concomitant use of

Drug Scfety 2003; 26 (12)
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the eye drops and nasal spray compared with the use
of either formulation separately.[*?]

Drug safety and tolerability profiles are crucial
determinants of therapeutic choices in the paediatric
population. A study involving 53 children aged be-
tween 6 and 15 years, reported levocabastine to be
well tolerated in this age group, with a similar

profile of adverse events to that reported in sodium

cromoglycate-treated ‘children.*] The satisfactory
paediatric tolerability profile of topical levocabas-
tine has also been confirmed in another study in-
volving 32 children between the ages of 5 and 11
years, who were treated with topical levocabastine
over a 20-day period.! !

© 2.3 Speciﬁd Safety and Tolerabllity Issues

2.3.1 Local Tolerability

It is well documented that intranasal administra-
tion of certain drugs, in particular decongestants,
can influence ciliary motility of the upper air-

ways.%% Although topical administration of levo-

cabastine can be associated with a sense of nasal
irritation, 203844 there is no evidence of a clinically
significant effect of the drug on ciliary beat frequen-
cy or mucociliary clearance.*!! There is no evidence
that levocabastine nasal spray causes any significant
taste- distarbance -when used. in the treatment of

pared the findings with those of oral triprolidine.[52
Performance was assessed using validated cognitive -
and psychomotor tests as sensitive measures of the
sedative effects of psychoactive drugs. In contrast to
the significant sedative effect of triprolidine, topical
administration of levocabastine eye drops and nasal
spray, at concentrations levels up to 2.0 mg/mL
(four times the recommended concentration), had no
demonstrable effect on psychomotor function in
healthy volunteers.”? There is no evidence of any
pharmacokinetic or psychomotor interactions be-
tween intranasal levocabastine and alcohol or
diazepam.*?!

2.3.3 Cardiovascular Effects _

In vitro and in vivo human and animal models”
have been used to assess the possible cardiovascular
effects of levocabastine following oral, ocular and
nasal administration. The results have not revealed
any demonstrable effects of levocabastine on action
potential amplitude, duration, or any other key
cardiovascular parameter.“?. Human studies with
topically administered levocabastine did not reveal
any significant ECG changes. Several studies in
healthy- volunteers have reported no significant ef-
fects on QT or corrected QT (QTc) intervals follow-
ing treatment with levocabastine in single or repeat-
ed doses, even when thé nasal spray and eye drops

-were used in combination four times daily (1.2 mg/

allergic rhinits.

2.3.2 CNS Effects

Sedation is the most common adverse effect of
the first-generation antihistamines because of their
capacity to cross the blood-brain barrier. The severi-
ty of adverse effect could range from subclinically
impaired reaction times to clear sedation. In view of
its pharmacokinetic profile, particularly its low plas-
ma concentration following intranasal-administra-
tion, 1€vocabasting is considéered unlikely to be as50-

——ciated with-anysignificant-sedative-effects.®3- This——seen-in-practice—fn—vizro-studies-of -potential-drug—

is supported by findings in specific studies of psy-
chomotor and cognitive function following topical
administration of levocabastine.*>** One such
study investigated potential psychomotor effects of
levocabastine (eye drops and nasal spray) following
single- and multiple-dose administration, and com-

© Adis Data Information BV 2003, All rights reserved.

day).'[.i&a,z 7

2.3.4 Drug Interactions

Topical levocabastine administration is unlikely
to be associated with any clinically significant drug
interactions because of its low plasma concentration
and negligible hepatic metabolism. However, the
theoretical potential for drug interactions, in the
form of binding site displacement, does exist since
levocabastine has the ability to bind to plasma pro-
teins; particularly albumin: This risk has not been -

interactions have so far failed to show any signif-
icant alteration of plasma protein binding of many
drugs, including cimetidine and ketoconazole, in
relation to the concurrent administration of levo-

- cabastine. Small increases (up to 8%) in the propor-
tion of unbound levocabastine have been identified

Drug Safety 2003; 26 (12)
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L)

with certain high protein-bound drugs, such as
sulfadimidine (sulfamethazine), tolbutamide and
warfarin. This is of little clinical significance for
levocabastine, which has a plasma protein binding

7 level of only 55%.53]

2.3.5 Use in Pregnancy,

Topical antihistamines, including levocabastine,
have not been shown to have potential teratogenic or
embryotoxic effects. Hence, therapeutic use in preg-
nancy is not currently specifically contraindi-

cated.B4

2.3.6-Other Effects
- There has been no evidence of carcinogenicity or
___tumour_progression_ in_patients taking therapeutic -
doses of any antihistamine.>%

- 3. Azelastine

3.1 General Overview

Azelastine has been reviewed by McNeely and
Wiseman.® Azelastine, a phthalazinone derivative,
is a second-generation Hi receptor antagonist, but
caused sedation when administered orally and thus
developed for topical application to the nose.’”
“Topical adininistration via the intranasal route con-
fines the effect largely to the nose and reduces the
likelihood of adverse effects due to systemic absorp-
tion. Azelastine is selective to Hi receptors on

standard receptor affinity testing and, consistent .

with this, is clinically efficacious in reducing sneez-
ing, itching and watery rhinorrhoea. In addition to
its antihistaminic effect, azelastine has been report-
ed to display additional biological activity compati-
ble with ‘anti-allergic’ or ‘anti-inflammatory’
properties. Studies in vitro have shown azelastine
inhibits both mast cell and basophil activation.® It
has been proposed that such activity may explain the
reports that topical nasal therapy with azelastine
reduces nasal obstruction in addition to the ¢lassical
histamine-mediated neural symptoms. Azelastine,
administered as a nasal spray, has been found to be
more effective than oral azelastine or terfenadine in
relieving nasal obstruction, while producing com-
parable relief of other nasal symptoms.™® Consis-

Adis Data Information BV 2003. All rights reserved.

tent with this suggestion, in a nasal allergen chal-
lenge study, Ciprandi and colleagues”found that
daily treatment with topical azelastine for. 1 week
_before challenge reduced the“allergen-indueed-epi--—
thelial expression Of infercellular adhesion. mole- -
cule-1 (ICAM-1) during the early and late phase
reactions, as well as reducing the late iﬁhase £0si-
nophil and neutrophil recruitment.®” The same
group have also identified that topical azelastine
reduces the epithelial expression of ICAM-1 in natu-
rally-occurring seasonal allergic rhinitis, with a -
more consistent effect with regular than on demand
therapy.[] A number of other antihistamines have
also been shown_ to modify epithelial ICAM-1 ex-

~-pression; however; itisiiclear asto Whether this

represents an additional biological activity or -is
purely a reflection of Hi receptor blockade. Integral
to the dilemma over the in vivo antiallergic activity
of topical azelastine is the failure of this therapy to
modify cell recruitment within the nose in naturally-
occurring seasonal allergic rhinitis.[%? Thus, despite
a number of clinical studies showing a reduction ini
nasal obstriiction with azelastine,6:63:64 there exists
no consensus to date regarding the mechanism,
particularly as not all studies have demonstrated this
beneficial effect.6360] . oo i e

Standard dosage of topical azelastine is 0.14mg
into each nostril twice daily. While in one study half
the standard daily dosage (0.28 mg/day) was found
to be as effective as the standard dosage (0.56 mg/
day) in improving symptoms, the benefit of the
standard dose was reflected by a significantly great-
er use of rescue medication in the lower dosage
treatment group.’®) Symptomatic improvement is

* reported as early as 30 minutes following the in-
tranasal administration of azelastine, in a high-dose
treatment regimen (two puffs into each nostril [0.56
mg]), and is apparent for up to-12 hours in patients
with seasonal allergic thinitis.58 There have been a
number of placebo-controlled trials of azelastine in
allergic rhinitis. One such trial involving a 6-week
study of azelastine nasal spray (0.14mg into each
nostril twice daily; total dosage 0.56mg) in children
with perennial allergic rhinitis reported a beneficial.
effect compared with placebo on all nasal symp-
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toms, including nasal obstruction.'” The clinical 3.2 Tolerability and Safety Profile
efficacy of azelastine nasal spray has also been
demonstrated in the treatment of vasomotor (peren-
nial non-allergic) rhinitis.l®®?] Other studies have
focused on comparisons in seasonal and perennial
allergic rhinitis with other active medications, such

as antihistamines%>%! and nasal corticoster-
OidS,[62’70'75]

There is a paucity of peer-reviewed publications
on pharmacokinetic properties of -intranasal azelas-
tine. Following 29 days of intranasal azelastine at a
dosage of 0.56 mg/day, a maximum plasma concen-
tration of 0.306 pg/L was achieved approximately
. 2.5 hours after administration.’>8334 The mean

While azelastine nasal spray has been reported to  steady-state plasma concentration of intranasal aze-
be as efficacious as topical nasal corticosteroids, lastine was 0.26 ug/L. in healthy volunteers com-
such comparative studies are limited and further ~Ppared with 0.65 ug/L in patients. The equivalent
studies are required before valid comparisons canbe . figure for oral azelastine 4.4 mg/day assessed after
made. One study involving seasonal allergic rhinitis 29 days was 8-0? ug/L. The estimated systemic
patients receiving nasal corticosteroids or oral anti- eXposure to the }ntranasal drug was 6- 1o 8,'f01'd
histamines who remained symptomatic after a 1- to  10Wer than that with oral azelastine.">*7) A systemic
2-week washout period, compared double-dose aze-  Picavailability of 40% has been shown following
lastine (1.1 mg/day) with the combination of intranasal azelastine admmsuauOn.[841 Unfortunate-
loratadine (10mg daily) and nasal beclomethasone 13> the recipient group (i.e. whether patients or
(336 ug/day).l™ Following one week of treatment, healthy'vol_.unteers) in the study was not defined.
no staﬁsti_cal difference was evident between the Azelastine is metabolised by the cytochrome P40

. . . enzyme system to i jor active metabolite
“treatments, and it was concluded that azelastine was deszle . IZzelzrlI;tine lf:t T;J;; state tI}Ille lasma:
as effective as the combination ' therapy with Y ) ¥ ’ P

. metabolite concentration accounts for 20-50% of
loratadine and beclomethasone.’” However, cau- ' ?

ion has o be exercised when interpreting results of the azelastine concentration.®®! No data are current- -
ton has XEICISe When 1nterp § Tesulls ¢ ly available on the elimination half-life of intranasal
such a study, as the effect of the nasal corticosteroid '

lastine.>®! v
is unlikely to have been fully expressed within the ?Ze astne

time frame of the study. Therefore, this study essen- ~~ Topical antihistamines, such as azelastine, have
fially Tight have Tepresenied a basic comparisonof  the specific-advantage of delivering high-concentra-
azelastine and loratadine. Intranasal azelastine (one ~ tions of the drug more effectively into the target
puff into each nostril twice daily) is generally as Organ while aveiding or minimising systemic ad-
effective as standard therapeutic doses of other anti-  verse effects. In postmarketing surveys, including a
histamines, including intranasal levocabastine!”! total of 7682 patients between the ages of 3 and 85
and oral cetirizine, 7778 ebastine,™ loratadine(® ~ Years who were treated with intranasal azelastine
. (one spray into each nostril twice daily) for a period
of 14 days or 31 days, the most common adverse
T effects reported by 4002 of the patients 31 days post-
Azelastine nasal spray is-available as a1 mg/mL  treatment included rhinitis (4%), taste-disturbance
solution” of "azelastine hydrochloride in a metered  (2.5%) and nasal irritation (1.2%).08% Other effects
——dosepump-spray-bottle~(0-14 mg/metered-spray):  including sommolence, dry mouth, epistaxis' and—
The US prescribing recommendations specify two  headache occurred in <1% of patients. With in-
puffs into-each nostril twice daily for adults and tranasal azelastine administration as monotherapy in
children aged 212 years. In the UK and a number of ~ one study, 8% of patients reported adverse events.
other European countries, however, azelastine is  This figure rose to 20% when intranasal azelastine
recommended as one spray into each nostril twice  was combined with other oral antihistamines and/or
daily for adults and children =5 years.5 topical nasal corticosteroids.®®

and terfenadine®” in achieving symptomatic im-
provement in patients with allergic rhinitis.

® Adis Data Information BV 2003. All rights reserved. ) Drug Safety 2003; 26 (12)
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Azelastine is generally well tolerated in clinical
trials, with a physician and/or patient global assess-
ment of tolerability (where stated) of at least ‘good’
in >70%of .patients (adults and children aged >7
years) receiving intranasal azelastine {one puff into
each nostril twice daily).">77-7%:81.91 Good tolerabili-
ty of azelastine is also generally evidént in clinical
trials of up to 6 months’ duration,®!! with long-term
studies also confirming this. For example, one study
with intranasal azelastine in 35 patients over a
period of 21 months reported that >90% of the
participants rated the tolerability of the medication
as at least ‘good’.®?! The most frequently reported
adverse events associated with the use of intranasal

azelastine-included-taste disturbanee;[63.66.71.7393.94]

and nasal irritation.l2767%%5) The taste disturbance,
often short lasting, 393! was associated with the drug
trickling down the -throat, rather than a systemic
adverse effect.[55:66931.

Azelastine appears to be well tolerated in the
paediatric population as well. In a study involving
62 children treated with azelastine (0.56 mg/day for
6 months),’® thé most frequently reported adverse
events were sneezing (16%), nasal itching (11%),
bitter taste (11%) and nasal dryness (9.6%).The
tolerability was rated as at least ‘good’ by the inves-
tigators in 74% of participants.®!] ' '

Treatment withdrawal due to azelastine-related
adverse events was infrequent, occurring in £7% of
patients receiving therapy (range of 1-3 patients per

study). Reasons for withdrawal included nasal itchi- -

ness, congestion, nausea, vomiting, dizziness and
hypertension.[$+727880] Tp clinical trials; the overall
tolerability of intranasal azelastine was comparable

with that of cral cetirizine,”’"] intranasal budeso-

nide, > and intranasal levocabastine.[?®!
3.3 Specific Safe_’ry and Tolerability Issues

3.3.1 CNS Effects :

To date, there have been no formal objective
studies investigating the effect of topical azelastine
on the CNS in humans. However, animal studies
have not shown azelastine to have any significant
effect on spontaneous electroencephalogram ac-
tivity or the susceptibility of the ascending reticular

® Adis Data Information BV 2003, Al rights reserved.

activating system.[’>%!. Although sedation secon-
dary to treatment with intranasal azelastine has been
reported in some studies, its incidénce was not sig-

-nificantly different-when-compared-with—placebo—

controls.[6566:93.95] When compared.with. other oral -
H1 receptor antagonists such as-ebastine!™ and ce-
tirizine,””! azelastine was associated with signifi-
cantly less incidence of sedation. In addition’ the
results of some studies have even suggested that
intranasal azelastine improved overall alertness and
vigilance.[71-909798] It has been suggested that som- -
nolence may be a feature of the rhinitis rather than
the treatment. Nevertheless, since some patients in
clinical trials have reported- sommolence, the US

—prescribing reconmmendationsrinclodeawamning 1e-

garding the concurrent use of such medication and
driving or operating potentially dangerous machin-
ery. Concurrent use of alcohol and/or other. CNS
suppressants is not recommended because of poss-
ible potentiation of the sedative effect.[38]

3.3.2 Cardiovascular Effects )

- Cardiac adverse effects, including serious ven-
tricular arrhythmias that can be fatal, have been
described for the second-generation oral Hj receptor
antagonists terfenadine and astemizole. However,
this is-not a class effect and depends on their ability
to interfere with the potassium rectifier current in
the h/eart with consequent prolongation of the QTc
interval on the ECG. These risks are present only
when these agents are either taken in overdosage, or
in the presence of impaired liver function, or with
the concomitant administration of compounds that
compete with the enzyme cytochrome P450, such as
macrolides (e.g. erythromycin) and azolic antifun-
gals (e.g. ketoconazole), which results in an increase
in the plasma levels of terfenadine and astemizole. A
similar effect has also been noted during concomi-
tant ingestion of grapefruit juice.l'% No siich-ad-
verse events have been reported with azelastine,
although there is a paucity of peer-reviewed litera-
ture on this aspect. One abstract reported that in a
double-blind trial, in which perennial rhinitis pa-
tients were randomised to receive azelastine (two
puffs per nostril) or placebo twice daily for 8 weeks,
no significant changes were found in the following

Drug Safety 2003; 26 (12)
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arameters: mean heart rate or blood pressure, or
PR, QS, QT or QT intervals on ECG.UU Age did
not appear to influence any of the results. No specif-
ic interactions have been reported between in-
tranasal azelastine and oral erythromycin or ketoco-
naZOlC.[SS’mz]

3.3.3 Use in Pregnancy

There are no data to support any association:

between azelastine administration in pregnancy and
the ineidence of congenital malformations. There-
fore, the use of topical azelastine is not specifically
contraindicated during pregnancy.4

3.3.4 Other Effects J

No evidence exists of carcinogenicity or tumour
progression in patients taking antihistamines of any
form.>3. )

4. Infranasal Cdrﬁcosteroids

4,1 Generdl Overview

Beclomethasone, the first topical corticostereid
for the treatment of seasonal allergic rhinitis, was
introduced in 1973 as a nasal spray.l'®] Over the
following two decades, several other intranasal,cor-
ticosteroids have been developed and marketed.
These include budesonide, flunisolide, fluticasone

= propionatemometasone—triameinolone;and meore

promotes or inhibits gene transcription through pro-
cesses known as transactivation and transrepression,‘
respectively.l'™ Through this activity, corticoster-
oids exert anti-inflammatory effects by influencing
cytokine and mediator-release, thereby modifying
inflammatory cell recruitment within target organs,
such as the nose. intranasal corticosteroids reduce
cell recruitment within the nose.and reduce the
epithelial accumulation of mast ceils, eosinophils
and antigen presenting cells, through modifying en-
dothelial and epithelial cell activation. This anti-
inflammatory efféct underlies the identification of
reduced levels of mediators, such as histamine,
tryptase, prostanoids, and leukotrienes in nasal lav-
age fluid after treatment with nasal corticosteroids in
allergic rhinitis. Topical therapy with intranasal cor-
ticosteroids has also been shown to inhibit the sea-
sonal increase in serum levels of circulating pollen-
specific IgE antibodies.™) It is this widespread effect
on various stages of the allergic inflammatory pro-
cess that underlies their efficacy in allergic rhinitis.

Intranasal corticosteroids are currently recog-
nised as the most potent and effective topical med-
ication’ available for the treatment of allergic rhini-
tis, and their superior efficacy in treating this condi-
tion has been substantiated in many clinical trials. In
three international reports.on the management of

- allergic. rhinitis, intranasal corticosteroids were con-

recently ciclesonide.) The commercial availability
of these products is very much country-dependent.

The introduction of intranasal corticosteroids
represented a revolutionary concept at the time 'in
that it substantially enhanced the therapeutic and
safety profiles of these agents because these could
be administered topically. The rationale for using
intranasal corticosteroids in the treatment of allergic
thinitis was that high drug concentrations: could be
achieved at receptor sités in the nasal mucosa, with

——only-amininal risk-of Systemic-adverse effects. SHAt—

the molecular. level, corticosteroids mediate their
effect by binding to a single glucocorticoid receptor
(GR), which is predominantly localised to the cyto-
plasm of target cells. The effect on inflammatory
cells is mediated via the activation of this GR,
which, following translocation to the nucleus, either

@ Adis Data Information BV 2003. All rights reserved.

sidered as the first-line therapeutic choice for adults
with moderate to severe seasonal or perennial aller-
gic rhinitis.'%-1%7) The regular prophylactic use of
intranasal corticosteroids is effective in reducing
nasal blockage, rhinorrhoea, sneezing and nasal
itching in adults and children with seasonal ‘and
perennial allergic rhinitis.®) A meta-analysis has
shown that intranasal corticosteroids are more effi-
cacious. than oral Hj receptor antagonists-in reduc-

ing the symptoms of allergic rhinitis, with the ad=———
vantage-being-most obvieus-for-nasal bloekage. 1%l

A superior clinical efficacy has also been establish-
ed for intranasal corticosteroids compared with in-
tranasal Hi receptor antagonists!!® and intranasal
sodium cromoglycate.'10111] Intranasal corticoster-
oids are equally effective in patients with seasonal
or perennial allergic rhinitis. Although small differ-

Drug Safety 2003: 26 (12)
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ences exist in some trials, current evidence does not

support any significant overall differences in effi- .

cacy between different intranasal corticosteroids

-——when-they-are-administered at desages-adjusted- for

their differing potencies.''? The prominent effect of
intranasal corticosteroids on nasal blockage; in con-
junction with their anti-inflammatory properties,:9”}
makes them stand out among other available treat-
ments, especially in perennial rhinitis and chronic
disease states in which nasal obstruction is a particu-
lar problem. It has also been reported that intranasal
corticosteroids, even when applied topically to the
nose, have effects comparable with oral Hj receptor
_ antagonists in modifying conjunctivitis in seasonal

“allergic disease; ™™ and may a6 modify disease - the-upper airway-may-encompass theeffects-of-the —-

expression within the lower airways, with reports of
a beneficial effect on both bronchial hyper-respon-
siveness and symptoms in coexisting asthma,113-118]
The majority of these effects, however, are. asso-
ciated with intranasal beclomethasone. Beclometha-
sone may differ from some other intranasal cortico-
steroids in its systemic bioavailability (vide infra)
therefore, it is uncertain whether these extranasal
effects reflect disease modification within the nasal
mucosa influencing disease at other sites, or alterna-
tively, ‘represent “a -direct systemic effect of in-
tranasally administered treatment. -

Although intranasal corticosteroids are consid-
ered to have a slower onset of action than Hi recep-
tor antagonists (212 hours), maximum efficacy
tends to develop over a period of days and
weeks.!!1-121 Intranasal corticosteroids should be
taken regularly in seasonal allergic rhinitis,!'?? and,
in patients in whom quality of life had been adverse-
ly affected in previous years, treatment should ideal-
ly be commenced prior to the start of the pollen
season for maximal effect.[1%7) A once-daily regimen
is normally sufficient in most cases and is associated
with good patient compliance.'?*12%] Twice-daily
administration may be indicated in severe cases and
during exacerbations. The recent ARIA document!”’
recommends intranasal corticosteroids as first-line
treatment in moderate-to-severe allergic rhinitis.
With intermittent symptoms in mild persistent dis-
ease, Hi receptor antagonists are a reasonable

® Adis Data Information BV 2003. Al rights reserved.

choice, either an Hi-antihistamine or an intranasal
corticosteroid is recommended as first-lhe thera-
peutic option, with the additional consideration of a

-step-up to-an-intranasal-corticosteroid-if -an-Hy-an——
“tihistamine is first selected and later found to inade-

quately control symptoms.® The common clinical
practice of combining intranasal corticostersids and
oral antihistamines in the treatment of allergic.rhini-
tis is not supported by clinical evidence. Since the
combination does not appear to increase the efficacy
beyond that of an intranasal corticosteroid used
alone,[11%1%6] therefore, can not be justified as a cost-
effective option. It is thought that, in vivo, the anti-
inflammatory effects of intranasal corticosteroids on

Hi1 receptor antagonists, making the effect of the’
latter insignificant.

Most of the intranasal corticosteroids formula-
tions nowadays are administered via mechanical
aqueous pump sprays or as dry powder, with effec-
tive and safe delivery systems. The choice of formu-
lation is dependent on the patient’s personal prefer- -
ence.l!

4.2 Pharmacokinetic Considerations

The pharmacokinetic consideration with a topiéai
therapy in allergic rhinitis is its potential for system-
ic bioavailability following nasal administration, a
process dependent upon factors such as the proper-

‘ties of the pharmacological molecule, its mode of

delivery, the influence of the disease state, and the
fate of the absorbed molecule once within the circu-
lation, which will be influenced by factors such as
its volume of distribution, metabolism and excretion
profiles. The net potential of any agent will depend
upon the balance between these factors. When only
one factor is focused on, e.g. drug potency or drug
lipophilicity; there-may be-a misapprehension as to
the likelihood of systemic adverse effects from an
intranasally administered corticosteroid. However,
since intranasal administration is an important route
of systemic absorption that bypasses the protective
effects of first-pass metabolism, consideration of the
factors affecting systemic bioavailability has as- .
sumed greater significance over the past decade,

Drug Scfety 2003; 26 (12)
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particularly with the increased availability of newer
and more potent topical corticosteroids. In the ab-
sence of a change in any other determinant, an
increase in potency to achieve an enhanced thera-
peutic benefit could also be paralleled by an in-
creased potential for systemic adverse effects. It is
essential, therefore, to be aware of the pharmacokin-

etic properties of the different intranasal corticoster-

oids and their potential for systemic effects, in addi-
tion to how the newer drugs compare with the older
ones. ' ‘

Each nasal cavity has a volume of approximately
10mL and the combined nasal mucosal surface area
of both nasal cavities for drug absorption is' about
180cm?2. The physicochemical properties of a drug
that determine its absorptive properties from this site
include its-molecular weight, lipophilicity and parti-
cle size. There is an inverse relationship between
molecular weight and rate of absorption; with those
molecules with a molecular weight of <300 kDa

‘being significantly less influenced by their physico-
chemical properties and more readily absorbed,
while those with >1000 kDa exhibit little absorp-
tion. Apart from ciclesonide, which is a prodrug
with a molecular weight of 260 kDa, all the other
intranasal corticosteroids have molecular weights
that range between 430-530 kDa, with the following

(434.5 kDa), triamcinolone (434.5 kDa), fluticasone
propionate (500.6kDa), beclomethasone (521.25
kDa), mometasone (521.4 kDa). Thus, there is little
difference in the molecular weights of these cortico-
steroids, and this factor is not crucial in determining
differenices between their absorption profiles. Al-
though lipophilicity is an important determinant of
the ability- of a molecule to cross an epithelial barri-
er, it also determines the tissue retention of the
molecule.-Fluticasone propionate, which has-a high

--lipophilicity;-has-been-found-to-exhibit-the-highest -

epithelial tissue concentration after in vitro incuba-
tion in a comparison with budesonide, flunisolide
and beclomethasone-17-monopropionate.l?”) Meta-
bolism within the tissue site will modify the fraction
available for systemic bioavailability and thus any
potential for systemic adverse effects. Budesonide

i

© Adis Data Information BY 2003. Al rights reserved.

undergoes nasal metabolism, in that it is esterified
within the nasal tissue, forming pharmacologically
inactive, intracellular fatty acid, oleate and palmitate
esters.l128]' Budesonide is, however, released from
these esters by the action of lipases, so this.metabol-
ism allows budesonide to have a more prolonged
tissue residency than would be- anticipated from its
lipophilicity profile, but does not bar the drug from
eventual bioavailability. The presence of cyto-
chrome P450 isocenzymes within the nasal mucosa
may account for the lower bioavailability of both
fluticasone propionate and mometasone from this

© site (vide infra) than would be anticipated on the

basis of lipophilicity profiles alone, as both these
corticosteroids are converted to inactive metabolites
in the presence of these enzymes. The hepatic meta-
bolism by these enzymes accounts for the first-pass
metabolism of these particular corticosteroids that
prevents their systemic bioavailability by the oral
route. : : - :

The type of delivery device for nasal administra-
tion has also been shown to influence the potential
for systemic bioavailability. Pressurised metered
dosé inhalers (pMDIs), aqueous punp sprays and a
powder inhaler have been used to topicélly adminis-
ter nasal corticosteroids, The aerosol generated from
a pMDI has a high velocity and is highly directional,

-__rank_order:.budesonide. (430.5 kDa),_flunisolide -resulting in_a_natrow._proximal .deposition_in_the

nasal cavity.!'?! Comparatively, the aerosol from an
aqueous pump spray displays a large droplet size
with a more dispersed pattern of deposition.'*! The
nasal distribution pattern with a powder inhaler lies
somewhere between the other two devices.3U- A
study investigating the systemic availability of vari-
ous formulations of intranasal budesonide'*? show-
ed a significantly higher absorption level with the
aqueous.pump -spray compared with the pMDI and
powder formulations. Following- the Montreal

~agreement,—pMDIs -are-no—longer-used-for -nasal——-

administration because of the CFC propellant, and
aqueous nasal spray is now the recommended
standard delivery device in the treatment of allergic
rhinitis. An additional delivery mode, nasal drops,
are licensed for use in nasal polyposis and have been
used off-label by allergists and rhinologists for the

Drug Safety 2003; 26 (12)
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treatment of severe rhinosinusitis as an alternative to
low-dose prednisolone therapy, particularly follow-

ing endoscopic sinus surgery. These formulations

___contain higher doses of corticosteroid than are used

'with nasal spray administration and have caused

concern.as to their potential for -systemic adverse
effects, although thisis a lesser consideration if they
are being used ina situation in which oral predniso-
lone would otherwise be given. One such formula-
tion is fluticasone propionate nasal drops, Flixonase

Nasule®!, which is licensed for use in Europe at a

dose of up to 1600ug daily. It is currently not
licensed for use in the US. A recent study investigat-
ing the systemic bioavailability-of fluticasone pro-

" aqueous nasal spray formulation, using a sensitive

analytical method and a high dose regimen, found

that both formulations exhibited low systemic bio-
availability, even at 12 times the normal daily dos-
age.3¥ Interestingly, the bioavailability of fluti-
casone propionate nasal drop formulation (0.06%)
was approximately eight times lower that that of the
nasal spray (0.51%), which may be explained by the
findings that nasal drops are cleared more quickly
from the nose than nasal sprays.[13413]

Another consideration is whether the inflamma-
tory disease process itself has any effect on the

* absorption of the drug from the nose. It might be

anticipated that an inflamed nasal mucosa, with an
impaired epithelial barrier, might permit greater sys-
temic absorption than the normal nasal mucosa.
Thus, nasal bioavailability studies undertaken in
healthy volunteers may not reflect the situation in
allergic rhinitis, and may underestimate the potential
for nasally administered corticosteroids to produce
systemic adverse effects. However, the available
evidence to date suggests otherwise. A study inves-
tigating the effects of acute and chronic intranasal
administration of therapeutic doses of triamcinolone
to subjects with active allergic rhinitis, found no
significant effect of the nasal mucosal inflammation
on the absorption of intranasal triamcinolone.!36) A
further study investigating the nasal absorption of
desmopressin found no difference between those

with house dust mite perennial allergic rhinitis and
healthy controls, leading to the conclusion.that nasal
absorption is unaffected by the disease state in aller-
__gic rhinitis.'*”) Thus, there is seems no basis for the

added concemn in allergic : rhmms as to the potential
for topical nasal corticosteroids to induce system:lc
adverse effects.

Once absorbed, the comcoster01ds w111 be dis-
tributed within the body fat in relationship to their
lipophilicity and will be in equilibrium with the
blood, so that as clearance takes place from the
blood there will be clearance from the tissue. The
greater volume of distribution of the most lipophilic
corticosteroids, such as fluticasone propionate and

-plonate-administered-either as-nasal-drops-or-as-an—mometasone,-has-been-put-forward-as-a-potential

risk factor for systemic adverse effects, with the ~
suggestion that the low plasma concentrations with
these corticosteroids after intranasal administration
gives a false representation of their true systemic
bioavailability.['*®! This argument is neither sup-
ported by the more recent work on urinary cortisol
measurements with intranasal mometasone adminis- .
tration,*® nor by analysis of previous data involv-
ing fluticasone -propionate in comparison with
triamcinolone, when the results are appropriately
corrected for urinary creatinine. 11401 Tndeed, this ar-

gument does mot stand up to critical appraisal on
theoretical grounds even in the absence of these.
findings. Despite fluticasone propionate being more

* lipophilic and having a higher volume of distribu-

tion (318L) than the less lipophilic triamcinolone
(103L), both of these values are still greatly in
excess of the blood volume (5L) and, at steady-state,
approximately 98% of fluticasone propionate and
95% of triamcinolone will be in the tissue. With the
published bioavailability data for fluticasone pro-
pionate and triamcinolone of 0.5% and 46% respec-
tively, at steady-state with standard dosage this
would lead to respective tissue-doses -of 0:7ug and
46.g. Although it will take longer to clear fluti-
casone propionate than triamcinolone from the tis-
sue once treatment stops, because of the longer half-
life of fluticasone, this is irrelevant, as for a substan-
tial period the tissue concentrations of triamcinolone

1 Use of the registered name is for identification purposes only and does not imply endorsement.

© Adis Data Information BV 2003. All righis reserved.

Drug Scfety 2003; 26 (12)

GSK Exhibit 1005 - Page 280 of 342



esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Intranasal Antihistamines and Intranasal Corticosteroids in Allergic Rhinitis 877

will remain in excess of fluticasone propicnate be-
cause of the because of the higher starting level.
Thus, despite lipophilicity being a determinant of
tissue concentrations, it does not necessarily follow
that more lipophilic corticosteroids have a greater
potential for adverse effects. This is because there
are other factors, including the percentage of admin-

istered drug that is. available for systemic delivery,

which determine the systemic adverse potential of
intranasal corticosteroid due to the activation of
tissue GRs. Prior to predicting the potential for
newer corticosteroids to induce adverse systemic
effects, it is therefore necessary to have access to all
such information in order to make an 1nformed
Judgement

=43 Tolerability and-Safety Profile

4.3.] Local Effects

. Currently available intranasal corticosteroids are
generally well tolerated. Occasional local -adverse
effects include irritation of the nose and throat, and
sneezing bouts because of localised irritation from
nasal administration, particularly at the start of the
treatment.'*!] Other potential adverse effects in-
clude crusting, transient dryness, minor epistaxis
and; rarely, ulceration.[}21:125.142-144] Thege tend to be.

4.3.2 Effects on Hypofhalamlc Pifuitary Adrenal

Axis and Growth

The basic principle in measuring the potential
systemic bioactivity of corticosteroids is to evaluate
a biomarker of an activity that is influenced by
exogenous corticosteroid administration, such as
suppression of endogenous cortisol secretion from
the adrenal cortex.[1*”) There are currently two basic
types of measurements. The first relates to the basal
adrenocortical secretion, while the second repre-
sents a measure of the dynamic function of the
hypothalamic-pituitary adrenal (HPA) axis in order

 to establish the level of adrenal reserve. Although

measurement of the basal levels of adrenocortical
secretion is fairly simple in principle, it does possess
some inherent disadvantages, particularly in relation
to the underly‘rng variation in secretion levels due to
the normal circadian rhythm (highest in the morning
" and lowest around midnight). Thus, variable sam-
pling times could potentially lead to high variability
in results and a reduced sensitivity of the test.
Nevertheless, this test remains a very simple and
relatively reliable method as long as the sampling
time is standardised.!'*8 The most sensitive methods
for measurement of basal adrenccortical function |
are those that integrate éither 24-hour or overnight
cortisol output as reflected by urinary measurements
on samples collected over- this time period. This
integrated a approach towards_measurement is very

self-limiting, but are -occasionally- persistent, and a
change to a different formulation or delivery system
may be needed in order to eliminate them. The risk
of a septal peffdration, albeit minimal, is significant
considering the serious implications associated with
this. The risk of a perforation appears maximal
during the first year of treatment, with mostly young
females being affected. The risk is compounded by a
history. of previous nasal surgery, . or. erroneous
application methods; particularly -when the spray-or

good practice for prescribing clinicians to advise
patients tg. aim the spray well away from the mid-
1line.[45:146) The risk of developing atrophic rhinitis
has not been proved.'?!] Contact allergic reactions
of the skin and mucosa to intranasal corticosteroids
are rare, but have been described.l147148]

© Adis Data Information BY 2003. All rights reserved.

important, particularly as corticosteroids with dif-
ferent pharmacokinetic properties can affect the
HPA axis at differing time points during the dosing
interval.[138] '
The interpretation of dynamic function tests of
adrenocortical activity needs to be evaluated within
the context of the stimulating dose of corticotropin
(adrenocorticotropic hormone). This is because the
frequently used dose of corticotropin (250pg) repre-
sents a supraphysiological dose that can render the

——dreps-are-direeted-towards-the-nasal-septum:-It-is-- -test-less-sensitive-18) It -is generally-accepted:that -

lower doses of corticotropin (0.5-1u1g) are as effec-
tive in producing a stimulated cortisol response and
tend to improve the sensitivity of the test.!>% There
are also other issues that need to be considered,
particularly when interpreting the results of these
types of studies. These include, the issue of whether

Drug Safety 2003; 26 (12)
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the study drug was administered for long enough to
reach steady-state levels, issues pertaining to the
dosage (e.g. recommended vs higher than licensed
_dosage), characteristics of the study population (e.g.
" healthy volunteers vs patients with allergic rhinitis),

- state of activity (e.g. sedentary vs normal day ac-
tivity study), duration and timing of the urine collec-
tion period (e.g. 12-hour vs <I12-hour collection
period), method of cortisol assay (e.g. radioimmu-
noassay vs liquid chromatography tandem mass
spectrometry), method of statistical analysis of re-
‘sults (e.g. use of conventional vs unconventional
statistical tests), and, importantly, whether the study
was adequately powered. The latter consideration is

- HPA axis-suppression-because of a-number-of-im-

commended therapeutic =dosage.[121:140.160-164] py_
tients exclusively receiving intranasal corticoster-
oids appear to be at a very low risk of developing

portant factors, .including. the. .extensive hepatic-
first-pass metabolism; limited systemic drug-availa-
bility and the low dosage.['65167] This is patticularly
the case with the newer intranasal corticosteroids,
including fluticasone propionate, budesonide,
triamcinolone and-mometasone, which do not ap-
pear to have any significant effects on the -HPA
axis.[121,140.158,162-164.168-1711 The addition of intranasal
corticosteroids to inhaled- corticosteroids does not -
appear to increase suppression of the HPA axis.['”

- particularly-important-when comparisons-are-made Tt {s ithportaiit to bear if nad that the apparent lack

between active therapies. It is understandably essen-

tial that these and other limitations are considered in
determining the validity and strength of any conclu-
sions. Although the influence of intranasal therapy
‘on the HPA axis is the evaluation most often used
for determining the bioavailability of systemic corti-
costeroids, other evaluations on bone turnover with
o$teocalcin, or bone growth with knemometry, have
also been employed. ‘

There is still concern that the continued and, in
some cases, prolonged use of intranasal corticoster-
oids may be associated with systemic adverse ef-
fects, including suppression of the HPA axis and an
effect on growth. This complicates the use of oral
and, in some cases; inhaled corticostercids for the
treatment of asthma. Certainly, the introduction of
intranasal formulations has reassured, but has not
completely dispelled these fears. For instance, dexa-
methasone spray and betamethasone drops can rare-
ly provoke systemic effects. 151155 Additionally, the
dosage at which clinically relevant systemic adverse
events occur remains controversial.[156:157]

A small number of studies have-suggested signif-
icant effects of intranasal corticosteroids on the
HPA axis.13%1%) Despite such isolated studies, the
overwhelming clinical and pharmacokinetic evi-
dence in the published literature to date clearly
supports the view that intranasal corticosteroids are
unlikely to cause any significant suppression of the
HPA axis when administered short-term at the re-

© Adis Data Information BV 2003. All rights reserved.

of HPA axis suppression with intranasal corticoster-
oids does not preclude the occurrence of other sys-
temic adverse effects, particularly as this endpoint
may not be the most sensitive index of systenﬁic
bioavailability. The risk of such effects is very much
dependent on the systemic bioavailability of the
corticosteroid used. This can vary widely, by up to -
100-fold in some cases, depending on the topical
corticosteroid used.'”?]

Two studies have described an effect on chil-
dren’s growth relating to intranasal beclomethasone
and budesonide administration.l!™!75) These studies
did not necessarily indicate a class-specific effect,

however, as there were important differences be-

.tween the varying intranasal preparations and their

systemic bioavailability with intranasal application.
At the time of these studies, however, there was
limited prospective information and, as a precau-
tion, the FDA felt it appropriate to recommend that
all intranasal corticosteroids within the US were
labelled with a warning that their use in children
may adversely affect growth. Beclomethasone has
the highest gastrointestinal -absorption of the corti-
costeroids used in the treatment of asthma (relevant
on account of the high proportion of swallowed drug
from metered dose administration) and, as a nasal
corticosteroid, has a bioavailability of 44%,!17
second only to triamcinolone in the currently avail-
able intrapasal spray preparations. An effect on .
growth, albeit small, is thus likely to be a reflection

Drug Safety 2003; 26 (12)
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of systemic bioavailability with intranasal beclo-
methasone when it is administered at its standard
recommended dosage for a prolonged period (one
year in this study).!'™ Budesonide has a lower sys-
temic bioavailability; and the report of an effect of
intranasal budesonide on growth stemmed from the
administration of the adult dose of 200ug twice
daily. Moreover, this result could not be reproduced

in another study investigating the effect of budeso-

nide 400pg daily on child growth assessed by lower
leg knemometry.'”1 Compared with placebo, the
study failed to find any inhibitory effect on the

short-term growth rate of the children involved. The -

situation with budesonide is thus not so clearcut.
More prospective data is urgently required to further
evaluate the safety profile of intranasal corticoster-
oids in young children.['¥"] The clirrent recommen-
" dation of the Comimittee on Safety of Medicines in
the UK is that the height of children receiving pro-
longed treatment with nasal corticosteroids should
be monitored. If growth appears to be inhibited or
slowed, then a paediatric referral should be consid-
ered.[82

The newer topical corticosteroids, such as mom-
etasone and fluticasone propionate, have a substan-
tially reduced systemic bioavailability (<1%),
patticularly when administered nasally, compared
with some of the older corticosteroids, such as be-

with mometasone and fluticasone propionate have
not identified any adverse effect on growth when
used at standard doses in children."'”® Consequent-
ly, the potential for systemic effects can be substan-
tially reduced by careful selection of the intranasal
corticosteroid.[176:178:179]

4.3.3 Other Sysfemic Effects
Smell and taste disturbances and hypersensitivity
reactions, inchuding bronchospasm, have been re=

such as dermal atrophy, cataract formation, glauco-
ma, metabglié changes, and behavioural abnormali-
ties have been reported in patients receiving cortico-
steroids administered via other routes, there are no
reports to date that link such effects to corticoster-
oids administered solely via the nasal route.[58

i

©® Adis Data Information BV 2003. All rights reserved.

4.3.4 Use in Pregnancy

There are currently no data to substantiate any "
association between intranasal corticosteroids and
congenital malformations. Inhaled corticosteroids
such as beclomethasone or. budesonide!8% are not
thought to have potential teratogenic or embryotoxic
effects, and are used widely by pregnant women
with asthma. Although the choice of agents should
be based on evidence of fetal safety, the issues of
efficacy and maternal health also need to be consid-
ered in order to optimise any management plan.[1%

5. Specific Corticosteroids

5.1 Beclomethasone

" Beclomethasone has been reviewed by Edelman
and van Os.!'81 It has a slow gastrointestinal absorp-
tion and a rapid first-pass inactivation by the liv-
er.1821 The absolute bioavailability of intranasal be-
clomethasone is 44%.1'751%3] Intranasal dosage of up
to 400 pg/day of beclomethasone have not been
associated with suppression of the HPA axis when
given for up to 6 months.[16182) However, when
used attwice the recommended therapeutic maximal
dosage (800 pg/day), beclomethasone was found to
reduce urinary cortisol.l'®*! Despite not having any
significant effect on the HPA axis, 12 months’ treat-

—— clomethasone-and-budesonide—Prospective studies—ment with beclomethasone (mean.dose 168j1g.twice

daily) was reported to exert a small but significant
(p <0.01) effect on the growth of 6- to 9-year-old
children with a mean growth velocity of 4.78 cm/
year compared with 6.11 cm/year for the placebo
group. This difference of 1.33 cm/year was found to
be statistically significant (p < 0.01).08

A small case series has demonstrated a low inci-
dence of cataracts related to the use of inhaled and
intranasal beclomethasone.138! This case. series in-
cluded 21 spontaneous reports of posterior subcap-

-—ported—tmare-ly«acgur?ﬁglLA:l*thoughAadverse-effects~ﬂularcata:acts&mpati-ents receiving-eitherintranasal —-

or inhaled corticostercids. Nine patients were also
receiving systemic corticosteroids, which could
have influenced the risk of developing cataracts.
There were also limitations in this study pertaining
to the paucity of details provided, particularly in
relation to the dosage and duration of therapy. A

Drug Safety 2008; 26 (12)
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further large-scale observational cohort study of pa-
tients aged <70 years, showed the incidence of cata-
racts following intranasal beclomethasone use was

© rate in the nonusers. However, recipients of oral
corticosteroids.were at a higher risk of cataract (2.2/
1000 person-years). In the UK register of spontane-
ously reported adverse drug reactions, two cases of
cataract associated with the use of intranasal beclo-
methasone have been reported, representing 0.56%
of all reports of cataracts in the UK.[57) For cataract
"and intranasal corticosteroids, the proportional re-
porting ratic (PRR) was 5 with a 2 of 6.39
(p < 0.0115). Despite the significant PRR, the evi-

reported following the use of intranasal beclometha-
sone between 1974 and 1996.[189] -

The use of intranasal beclomethasone .during

187 _similar to_the ‘incidence _pregnancy and lactation is not-advised by-the manu:

facturer as no_prospective studies have been under-
taken under such, -circumstances.!19 A-
linkage study has suggested, however, that the rate
of congenital malformations in women exposed to
beclomethasone during the first trimester does not
exceed background rates.’ The Beconase® patient
information leaflet for the non-prescription product
advises the consumer to seek advice from their

doctor prior to using intranasal beclomethasone

during pregnancy.!**

-—denee—presented—overall- in-the-literature-certainly—- The—local—adverse—effectrassocrated‘With i

does not currently support an association between
intranasal corticosteroids and an increased risk of
developing cataracts. The raised PRR is probably
indicative of a theoretical risk particularly with pro-
"longed high dose therapy.!'”) Further studies are
required to substantiate these findings.

A large case-controlled study of elderly patients
receiving either beclomethasone or fluticasone pro-
pionate, did not find an increased risk of developing
raised intraocular pressure or low-angle glauco-
ma.l1%8] This- applied to both low-to-medium doses
and high doses of the inhaled corticesteroids. Ac-
cording to manufacturer’s data on file only 25 cases
of glaucoma/raised intraocular pressure were report-
ed in patients treated with intranasal beclometha-
sone between 1975 and 1996.1%]

Intranasal beclomethasone has not been found to
have a detrimental effect on nasal mucosa or physi-
ology. Rhinoscopic and histopathological examina-
tion of the nasal mucosa after 12 months of treat-
ment with mtranasal beclomethasone did not reveal
any evidence of adverse effects.['%0] Electron micro-
scopic analysis of 142 nasal biopsies showed. no
detrimental effect on the nasal mucosa following
9-36 months of treatment with intranasal beclo-
methasone (400 p1g/day)."! Septal perforation is a
rare complication following the use of intranasal
beclomethasone. This has been confirmed in litera-
ture reviews.[1*2182° According to manufacturer’s
data on file only 70 cases of septal perforation were

© Adis Dafa Information BV 2003, All rights reserved.

tranasal beclomethasone are minimal and 1nc1ude
dryness/irritation of nose and throat, unpleasant
tasté and smell, headache and minor epistaxis. Rare
cases of raised intraocular pressure or glaucoma
have been reported in association with intranasal
beclomethasone administration. The overall repoit-

ing frequency for adverse events is very low (ap-

proximately 0.18 events per estimated 1000 patient-
years).1891921 There have been no repoited. inci-
dences of overdose with intranasal beclomethasone.
However, it has been shown that at a_dosage of 8
mg/day, intranasa] beclomethasone did have an ef-
fect on the HPA axis in some but not all subjects,
with a return to normality after 48 hours.!'% No
other local or systermc adverse effects have been

- reported to date.ls

5.2 Budesonide

Budesonide aqueous nasal spray has a systemic

‘bioavailability level of 31%.'76 In an open

12-month study, intranasal budesonide used in the
treatment of vasomoter (perennial non-allergic) rhi-
nitis at a - dose of 40¢ pg/day did not lead to any
significant changes in haematological, biochemical
or plasma cortisol levels.['®” The long-term safety
and tolerability of intranasal budesonide (200-400
lg/day) has been substantiated over a 12-month
period, in which it was not found to cause either

nasal mucosal atrophy or suppression, of the HPA -

axis.'%l In a study lasting up to 5.5 years, the

Drug Safety 2003; 26 (12)
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et

continued use of budesonide nasal aerosol had no
measurable effect on the HPA axis and did not alter
the nasal epithelium.™®7) At a daily dosage of 200yg,
intranasal budesonide has not been found to have an
effect on the HPA axis.'%138 One multidose study
did report a reduction in urinary cortisol with the use
of intranasal budesonide at a daily dosage of
200-800pg.[18 Using knemometry, it was shown

that 4-week treatment with intranasal budesonide

(200400 pg/day) did not significantly affect
growth velocity, although a trend toward reduction
was seen with the 400 pg/day dosage.!'’8] However,

in another study comparing terfenadine (60 mg/ -

day), intranasal budesonide 200 pg/day, and depot
methylprednisolone 60mg, a significant reduction in
growth velocity was observed over a 6-week period
in those children receiving the nasal and systemic
corticosteroids.(1987 No other local or systemic ad-
verse effects have been reported to date.l!

5.3 'Ciclesonide

Ciclesonide is a new, non-halogenated topical
corticosteroid with anti-inflammatory proper-
1ies, 1% that has recently been found to be effective
in the treatment of allergic rhinitis (dose of 200ug
into each nostril), and has displayed excellent local
and systemic tolerability profiles.?®! A recent pla-
cebo-controlled; randomised, double-blind study as-

including linear growth in 6- to 11-year-old chil-
dren, when compared with beclomethasone and so-
dium cromoglycate.?") Thé excipients, polyethyl-
ene glycol and polypropylene glycol, can cause tran-
sient local irritation manifesting as a stinging
sensation.’ No other local or systemic adverse ef-
fects have been reported to date.)

5.5 Fiuficasone Propionate

The pharmacokinetic profile of intranasal fluti-
casone propionate minimises the potential for sys-
temic adverse effects. It is estimated that the major

“portion of the dose is cleared by the nasal cilia and

eventually swallowed.? Fluticasone propionate
agueous nasal spray has a systemic bioavailability of
0.42-0.51%.U33178! In view of the low systemic bio-
availability and the low therapeutic doses™used,
there is a low risk of developing suppression of the
HPA axis. Although the findings in one study in
healthy volunteers suggested that intranasal fluti-
casone propionate administration was associated
with a clinically significant suppression of urinary
cortisol,['3 this has not been reported by extensive
studies’in patient populations (see section 4.2 for a
more detailed discussion concerning intranasal cor-
ticosteroid bioavailability, particularly in relation to
fluticasone propionate). The effects of intranasal

fluticasone propionate_on. HPA axis_function were

sessed the mﬂuence of inhaled ciclesonide on the
_ circadian time serum cortisol thythm, and concluded
that at a daily dosage of 800ug for 7 days, inhaled
ciclesonide did not exert any significant effects on
the HPA axis.’®" The systemic bioavailability of
intranasal ciclesonide is currently unknown. There
have been no reports of systemic adverse effects
related to the use of topical ciclesonide to date.

5.4 Funisolide o -

bioavailability level of 40-50%.1%0% No effects of
intranasal_flunisolide on the HPA axis or growth
have been reported to date. A recent 1-year trial
evaluating the safety profile of flunisolide hydro-
fluoroalkane ‘in children with asthma reported no
adverse effects associated with HPA axis function,

i
g

© Adis Data Information BV 2003. All rights reserved.

investigated by analysis of morning plasma cortisol
concentrations, response to corticotropin and
24-hour urinary free-cortisol excretion.® There
was no evidence of effects on adrenal function, even'
at high doses of intranasal fluticasone propionate.
Other studies have not found intranasal fluticasone
propionate to have an effect on the HPA axis at a
daily dose of 200pg in adults(113164178:206] o chil-
dren.[16%-207) The overwhelming evidence in the liter-
ature regarding the short-term intranasal use of ther-

e Plumso}ld&aqueeuﬁnasaiﬂpmy ~has-a-systemic——apeutic doses—of-intranasal -fluticasone-propionate

certainly backs its clinical safety in that respect.20%!
Intranasal fluticasone propionate has not been found
to have a significant effect on growth. A study
comparing intranasal fluticasone propionate treat-
ment with placebo showed the two groups to be
comparable in terms of longitudinal leg growth in &

Drug Safety 2003; 26 (12)
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2-week study in children using knemometry.[2%%]
Inhaled fluticasone propionate has not been shown
to have any adverse effects on the growth of children
in studies over a period of 12 months./!%

of septal perforation associated with intranasal fluti-
casone propionate use is rare, except in-the presence
of other predisposing factors.2131. ~

_ Intranasal fluticasone propionate use has. not
been associated with any ocular adverse effects. A
large case-controlled study of elderly patients using
either beclomethasone or fluticasone propionate did
not find an increased risk of developing raised in-
traocular pressure or low-angle glaucoma.l'®! This
applied to both low-to-medium doses and high doses
of the inhaled corticosteroids: There was no evi-

dence of posterior subcapsular cataracts or glauco- -

ma in patients treated for 1 year with intranasal

There has been one report in the literature of a
" possible link between intranasal fluticasone pro-
pionate administration and the onset of benign intra-
cranial hypertension in a 13-year-old boy.2!1) How-
ever, it must be stressed that this was an isolated
report with poor adherence to the strict diagnostic
criteria for this condition. To date, a cause-effect
link has yet to be firmly established.

There is no evidence of intranasal fluticasone
propionate having any detrimental effect on the na-
sal mucosa or physiology. Nasal biopsies performed
following 12 months of treatment With intranasal
fluticasone propionate (200. ug/day) did not reveal
any abnormalities on histopathological examina-

tion.[121212! There has recently been controversy re-

garding the possible ciliostatic effect of benzalkoni-
um chloride, a preservative used in many nasal
sprays, on human nasal epithelium in vivo. A single-
centre, double-blind nasal biopsy study in 22 pa-
tients receiving intranasal fluticasone propionate
containing benzalkonium chloride, using scanning
and transmission electron microséopy examination,
found no evidence of such an effect of benzalkoni-

um chloride in vivo, when it was applied for 6 weeks -

(with/without fluticasone propionate) to the nasal
mucosa of patients with perennial allergic rhini-
115.213] Intranasal fluticasone propionate has also
been shown to have no detrimental effect on nasal
physiological parameters following 12 months of
treatment at a dose of 200 pg/day.2™ The incidence

© Adis Data Information BV 2003. All rights reserved.

The—use—of —intranasal-fluticasone—propionate—
during pregnancy.and lactation is not-advised by the -
manufacturer as no prospective studies_have been
undertaken under such circumstances. There is thus
inadequate evidence currently on the safety profile
of fluticasone propionate ih human pregnancy. In
animal reproduction studies, adverse effects typical
of potent corticosteroids are only seen following -
high systemic exposure levels. In the case of direct
intranasal application, minimal systemic exposure is
ensured.?162171 The consumer is advised to seek

it ' fluticasone- ppeplenate—at«a dese—ef 2@9—th/day42081—~4adv1ce-from-’then'—doctor‘pﬁor‘ to- ﬁ's‘fnfg"mﬁ asél

fluticasone propionate during pregnancy.

Considering the very low plasma concentration
of fluticasone propionate following intranasal appli-
cation, clinically significant drug interactions are
unlikely.?"8! Fluticasone propionate is metabolised
by the cytochrome P450 enzyme CYP3A4 to an
inactive carboxylic acid metabolite. Therefore, caré
should be taken when co-administering - known
strong CYP3A4 inhibitors (e.g. ritonavir or ketoco-
nazole), as there is potential .for interaction and
subsequent increased: risk- of-systemic-adverse-ef-
fects of fluticasone propionate.?81 ,

A few local adverse effects have been linked with
the use of intranasal fluticasone propionate. These
are probably related to the nasal spray itself rather
than any active ingredients, and include dryness/
irritation of the nose and throat, unpleasant taste and
smell, headache, and minor epistaxis. The overall
reporting frequency for adverse events is very low,

- with 0.02% of individuals who have received fluti-

casone
event.[216]

propionate  experiencing an adverse

- There have been few reported incidences of in-
tranasal fluticasone propionate overdose. According
to a report from the manufacturer, there were five
cases of overdose from 13.1 million patient-years of
exposure were reported between March 1998 and
August 2001.2*1 Incidentally, intranasal fluticasone
propionate administered at 20 times the recommen-.
ded dosage (2mg twice daily) for 7 days, in healthy

Drug Scfety 2003; 26 (12

GSK Exhibit 1005 - Page 286 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


Intranasal Antihistamines and Intranasal Corticosteroids in Allergic Rhinitis 883

adult volunteers, showed no adverse effect on the
HPA axis.2 No other local or systemic adverse
effects have been reported to date.!

5.6 Mometasone

Mometasone aqueous nasal spray has a systemic
bioavailability of 0.46%.178 In a crossover control-

led study,*! 5-day courses of intranasal mometa- .

sone at a clinically recommended dosage (200 ug/
day) did not bave any significant effect on the HPA
axis, bone metabolism or basic haematological para-
meters. This ‘was confirmed by the results of two

further studies.['%6220) Qver a 1-year period, treat-

ment of children with perennial rhinitis with in-
tranasal mometasone (100 pg/day) did not appear to
suppress the HPA axis or have any inhibitory effect
on their short-term _growth rate.['78) These findings
were paralleled by the results of another study,
which failed to detect any effect on the HPA axis in
children treated with intranasal mometasone (50,
1100, and 200 pg/day) for 7 days.??!] A dose-ranging
‘study of intranasal mometasone in children with
seasonal allergic rhinitis concluded that at a dosage
of up to 200 ug/day, intranasal mometasone was
well tolerated with no significant effects on the HPA
axis.??2! The satisfactory safety profile of intranasal
mometasone in adults and children with allergic
rhinitis has been recently reiterated in reviews!0-223)

200 ug/day) aqueous nasal spray on the HPA axis
were assessed in a study of male subjects with’
allergic rhinitis."$? Morming plasma cortiso] levels,
urinary cortisol, and corticotropin stimulation were
evaluated. No significant effect of the nasal cortico-
steroid on these parameters was found. In another
study, no significant changes. of morning serum
cortisol levels were recorded in 93 patients with
allergic rhinitis taking intranasal triamcinolone
(110, 220, and 440 pg/day) for >1 year.??®) This
finding was further confirmed in one long-term®?”)
and three medium-term®?-20 studies in adult pa-
tients. In a further crossover controlled study,!4%)
5-day courses of intranasal triamcinolone at clinical-
ly recommended doses did not affect the HPA axis,

bone metabolism, or basic haematological para-
meters A study conducted in healthy volunteers
after a 4-day course of intranasal triamcinolone (220
ug/day) did not report any significant change in
overnight urinary cortisol levels.!"®* No effect of
intranasal triamcinolone was found on serum cor-
tisol or the stimulated corticotropin response in an-
other study.['3% The lack of effect on HPA axis was
also established in a study in children.[*"! The safety
of once-daily administration of intranasal triamci-
nolone (220 ng/day) for 3 weeks was evaluated in
429 patients with seasorial allergic rhinitis compared

“with a placebo group.®! The results showed no

of the most recent and relevant climical frials con-
_ cerning this issue.

A study of adult patients with perennial rhinitis
treated for 12 months with intranasal mometasone
(200 ug/day) showed no adverse tissue changes in
nasal biopsies following treatment.??*! Similarly, no
significant effect of intranasal mometasone (200 pg/
day) on olfactory function or mucociliary clearance
could be-detected. 22

- No other local or systemic adverse effects have
been reported to date,

sigiificant difference between the two groups: Simi=
lar results were obtained in another study.l'*’] In
perennial allergic rhinitis, a multicentre study evalu-
ating the safety of once-daily regimen of intranasal.
triamcinolone (110, 220, and 440 pg/day) in patients
aged between 12 and 65 years demonstrated a satis-
factory profile.3%

Clinical and patholog1ca1 studies have also been
carried out to investigate the long-term effects of
intranasal- triameinolone on the nasal epitbelium..
One_such.study was_a long-term prospective local ’

5.7 Triamcinolone

Despite having a systemic bioavailability of
46% 1778 intranasal triamcinolone does not appear to
cause suppression of the HPA axis. The possible
systemic effects of intranasal triamcinolone (110 or

L
PN

© Adis Data Information BV 2003, All rights reserved,

safety study evaluating the endoscopic and histo-

logical changes in the nasal epithelium after a

6-month treatment period with intranasal triamci-
nolone.32%4] Results were also compared with
those seen with cetirizine and beclomethasone
dipropionate. Overall, the results indicated that

Drug Safety 2003; 26 (12)
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long-term intranasal triamcinolone treatment did not
result in atrophic changes in the epithelium or im-
pairment of mucociliary function. No other local or
systemic adverse effects have been reported to

date.]

6. Specific Safety and
Tolerability Considerations

" 6.1 Paediatric Population

Although the principles of pharmacological treat-
ment are identical to those in adults, caution has to
be exercised in order to avoid adverse events typical

in the paediatric population,[197-23] Dosage_adaptL

tion and spec1a1 terms are often necessary not only
because of the age factor, but also to ensure that
optimum therapeutic efficacy is achieved.[?362%7]
Although often trivialised by parents and doctors,
allergic rhinitis is a significant cause of morbidity in
the paediatric population, leading to social embar-
rassment on account of the rhinitis, and on account
of the widespread mucosal inflammation affecting
several target organs, and a .generalised sense of
malaise with cognitive function impairment. This
can be further compounded by inappropriate antihis-
tamine treatment.?*8 For rhmoconjuncnvms in chil-
dren, intranasal corticosteroids remadin the most ef-
fective treatment currently available. Although there
is a theoretical risk of systemic adverse effects, this
has not been shown in practice, particularly with the
modern intranasal corticosteroids which have low
biocavailability (<30%) with little evidence of signif-
icant systemic absorption. It is fairly self-evident
that the minimal dose of intranasal coiticosteroids
should be used when control of symptoms is re-
quired. In contrast to the clear inhibitory effect upon
growth and growth velocity of oral and depot corti-
costeroid preparations,!'®® the overwhelming evi-
dence does not support a similar effect relating to
intranasal corticosteroids administration.!77178] As
previously discussed in section 4.3.2, two studies
" with intranasal beclomethasone!'™ and intranasal
budesonidel!”] did report inhibitory effects on
growth. With this in mind, it is generally agreed
nowadays that intranasal corticosteroids with high

© Adis Data Information BV 2003. All rights reserved.

systemic bioavailability should not be recommen-
ded for use in children.[15% =

With their action mainly centfed on the target

. _organ, and-in-conjunction-with-lack-of-any—asso=—

ciated significant ,siystemic, effects, - the .use.-of- in- -
tranasal antihistamifes, such as levocabastine and
azelastine, is clearly advantageous im children.
However, despite being safe and useful for relieving
nasal/ocular symptoms of allergic rhinitis, the in-
tranasal antihistamines lack the degree of efficacy
achieved by intranasal corticosteroids and are thus -
more appropriate for the treatment of mild or inter-
mittent forms of allergic rhinitis in children, espe-
cially where nasal obstruction is not a prominent

- " [5.20]__
3;)( 1v11P}U11_«L. ) .. - B "

6.2 Pregnancy

Allergic rhinitis affects around one-third of
women of child bearing age,™ and is often aggra-
vated by pregnancy.%241) Caution must be exer-
cised when prescribing medications to pregnant
women, particularly in relation to the potential risk
of congenital malformations. A satisfactory safety
and tolerability profile in adults does not necessarily
rule out such effects in a fetus. Therefore, it is vital
when prescribing in pregnancy to consider the bene-
fit/risk ratio for the fetus as well as the mother.!
Conversely, it must be stressed that in studies per-
taining to the possible teratogenic and embryotoxic
effects of medications, consideration of the needs of
the symptomatic mother for treatments that ade-
qudtely control the disease, should not be over-
looked. Treatment in pregnancy is thus a balance of

© risk against efflcacy, with the balance tilted in fa-

vour of safety. Fortunately, topical therapy for the
nose has made available an effective treatment mo-
dality associated with a minimal risk of systemic
adverse effects.

With respect to inhaled corticosteroids, there
have been no documented prospective epidemiolog-
ical studies on their use during pregnancy, but they
are frequently used by pregnant women with asthma
and have not as yet been incriminated as ter-
atogens.’¥ No maternal-fetal adverse effects were
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reported in 40 pregnant women with asthma who
were treated with beclomethasone. 242

Although some first-generation antihistamines
(e.g. brompheniramine, promethazine, dipheny-
dramine and.hydroxyzine) have.been shown to be
teratogenic in animals,?*32*] there is no evidence
for any such effects in humans.?*)) Second-genera-
tion intranasal antihistamines have not so far been

incriminated as human teratogens or embryotoxins

and their use during pregnancy is currently not spe-
cifically contraindicated.!*4

6.3 The Elderly

Intranasal corticosteroids and topical second-
generation antihistamines are fairly well tolerated in
the elderly with minimal adverse effects.”!

7. Conclusion

Taking into account the results of the studies
undertaken on intranasal antihistamines and in-

" tranasal corticosteroids, it is generally agreed, now-

adays, that intranasal corticosteroids are more potent

rhinitis than intranasal antihistamines,?*624") with
the particular advantage being most obvious for
nasal obstruction.!%11?l The superior efficacy of
intranasal corticosteroids is not only evident clini-
cally, but also.when. one. considers other objective
parameters, such as inflamimatory markers, rhi-
nomanometry, acoustic rhinometry, and quality-of-
life assessments.[!>126]

While there exist clear differences in the degree
of therapeutic efficacy when intranasal corticoster-
0ids and intranasal antihistamines are compared, no
such trend can be identified in the safety/tolerability
profiles of these two classes of drugs. Apart from

- minor qualitative differences in the nature of local-

ised adverse events linked to-intranasal corticoster-
oids (e.g. nasal bleeding) and intranasal antihista-
mines (e.g. sedation), no significant quantitative dis-
crepancies between the two groups have been found.
This is mainly due to a generally low incidence of
adverse effects in both treatments.!''? Concern has
emerged over the possible effects of intranasal corti-
costeroids on the HPA axis and growth velocity,
however, this risk has not consistently been seen in

. or-cromones - i

For eyé symptoms: - -

or gromones -

topical antihistamines |

A4

" Fof eye symptoms: -
... topical antihistamines .
~orcromones.

and efficacious in reducing the symptoms of allergic ~ practice in patients with allergic rhinitis
* - Allergic rhinitis
- Mild disease - . Severe
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‘or fong duration
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Fig. 1. Algorithm of the management protocol for allergic rhinitis based on the allergic rhinitis and its impact on asthma (ARIA) guidelines.
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alone, 28:206:248.249] 4lthough only a few studies have
prospectively assessed this. The emerging evidence
indicates that there may be a small risk with pro-
~ longed use with certain nasal corticosteroids. How-
- ever, the more recently introduced nasal corticoster-
0ids have a substantially reduced systemic bioavail-
ability profile and as such negate this concern.
Furthermore, in children and asthmatic patients re-
quiring inhaled corticosteroids, careful selection of
the ‘intranasal corticosteroid in conjunction with
their use at the lowest possible doses, will signifi-
cantly reduce the potential for any systemic ef-
fects. [176179]
The current'consensus of opinion, as has been
expressed in_the recent- ARIA-document,®] recom.

mends topical antihistamine therapy for mild persis- '
tent organ-limited disease or.as an on-demand med-

ication for intermittent disease. Intranasal cortico-
steroids are now accepted as the gold standard
therapeutic choice in allergic rhinitis,>? dand as
such are recommended as highly effective first-line
treatment for patients with allergic rhinitis with
moderate-to-severe and/or persistent symptoms (fig-
ure 1).5105-107.112 Ty practice; however, the balance
between the two agents should be tailored to the
individual needs of the patient. There is no evidence
that combining intranasal corticosteroids and in-

tranasal antihistamines provides any additional ther-

apeutic benefit to intranasal corticosteroids
alone.[112126] Furthermore, the recent intriguing evi-
dence that ‘as required’ treatment with an intranasal
corticosteroid is more effective than ‘as required’
oral antihistamines, has yet to be confirmed and
assimilated into mainstream practice.(2%!)
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147. Foresi A. A comparison of the clinical efficacy and safety of
- intranasal fluticasone propionate and antihistamines in the
treatment of rhinitis. Allergy 2000; 55 Suppl. 62: 12-4
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Correspondence and offprints: Dr Rami Jear Salib, Respira-
tory Cell and Molecular Biology Sub-Division, Infection,
Inflammation and Repair, Centre Block (MP 810), South-
ampton General Hospital, Tremona Road, Southampton,
S0O16'6YD, UK.

E-mail: rjs4@soton.ac.uk

e

Erratum
Vol. 26, No. 1, 2003

Pages 13-14: The last sentence of the third paragraph of the article should read:

‘Rosuvastatin is 90% excreted.in the faeces as unchanged drug via active transport pathways in the liver.[2]
The small amount of rosuvastatin that is metabolised (<10%) is done so via CYP2C9 and CYP2CI19.53]" -
Page-14:the-entry-forrosuvastatin-in-the-right-hand-celumn-of table-I-should read: “Biliary-clearance’
Page 20: An additional reference is to be inserted between the current references 2 and 3, which becomes the

new reference 3:

Martin P, Dane A, Schneck D, et al. Disposition of new HMG CoA reductase inhibitors ZD4522 following
dosing in healthy subjects [abstract]. J Clin Pharmacol 2000; 40: 1056
[Martin J, Krum H. Cytochrome P450 Drug Interactions Within the HMG-CoA Reductase Inhibitor Class.

Drug Safety 2003; 26 (1): 13-21]

© Adis Data Information BV 2003. All rights reserved.
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IN THE UNITED STATER PATENT AND TRADEMARK OFFKIE

fiy e gpplication oft Confirmation Noo 4812
LULL& e ad Art Uit 1616
Appl No, 1518016 Examiner:  Nivisen, Thor B

Filed: Bafy & 2808 Agty. Dooket: PAL20632 US (1M

J4700}

For:  Combinstion Of Azelastine and
Steroida

Declaration of Dr, Suject Rajan Under 3T CFER § 1LI32

Conmissioner for Patents
PO, Box 14588
Alsxandriz, VA 23313148

i L Dr, Sujeet Rajan (MDD, DETRD, DNBY, hereby dechure and state as follopes:

2. { am oureently a paid conselivet G Cipla. Tam sot belog compensatad for
the sarvines related to this Declaration. [ am not 3 shaveholder of Cipla. Tdo not have agy
other financial interest In the allowanes or issutance of the above-captioned patent
application,

EN T hold the dogres of MY, DETRD, DM A rocont copy of my Curriculum
Vitae, acourately Hsting my soientifie credentials and waork experisace, s sttachad herowith
as Exhibit A,

4, As stated in by Quricilum Vitae, | am & ConsulBtang Chest Fhysician at
Bombay Hospiial Institute of Medivsl Svienves (Since Augst 2008) Honorary
Consultant Chest Physiolan — Bhatis Hospifal (Sinoe February 1996}, {asst. Honorary
Chest Physician — 19935-1996); and Honorary Chest Physicln & Bronehoscopist— Motiben

Babvi Hospital & 10U (Since Murch 19971 { i s Momber of the following Societios
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»y

. LULLA er &l
Appl. No. {814,016

Indian Chest Soclety (Life Momber) American College of Chest Phvsictans (ACCPR), Tam

on the Sditerinl Advisory Bogrd of the following journals: Indian Practitioner, and Idian

)

Diet and Nuteition, { ara also a reviewsr of the Jowrnad of Assocsation of Physicians of Tndic

(IR Asevidenned in ay Currtosstam Vitae, § have sxiensive experiense in the reatment
of veapiratory tract dispases,

4. Based on my education and experience, Tam knowledgesble about allergic
thinitls and son-allergic vasamator rhindtis,

&, it s my undeestanding that the cladms in the above-captioned patent
application recite 8 pharmaceutical composition comprising azclastine or a pharmaesutically
acceptable  salt, solvate or physiclogically functional derfyvative thereof, and ¢
pharsraceuticntly acceptable ester of ﬂliﬁ@aSOﬁf; wherein the phasmaccutical foronsdation is
in 3 dosage form suitable for nasal administration (the “claimed campos;ilioﬂ”}\

7. For at feast the reasons discussed herein, B §s my opinion that the claimed
sampesition represeats the fulfiflment of 3 lovg-folt, but previously unmet, nesd by patiants
and healthcare practitivners for management of symptonns of alfergic rhindtis zad sons
aflergic vasumotor rhinitia,

8 Duonase™, a nasyl spray product developed by Cipla whish contains
weelastine hyvdrchdorids and fluticasone proplooats, ¢ an cohodiment of the claimed
sompasition commersially available in iz,

9. Quer 80 % of our asthoa patients have allergic rhinltis (ARY. Prior
Duonase™ boing introdused i Indis, we have traditfonally vaed nasal corticostersids alone in

treating our patients for both AR aad noo-allergie vascomotor rhindtis.

35208 VAT AT
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«3- LULLA et ol
Appl Mo, HSIR 018

) Though nasal stercids see an offoctive sredication for AR, their thae to onset
for action s a bit prolonged, and theeefors thelr use sfone has boen associated with powrer
adherence rates in my practice, and subsequently fead to the exeess and misyse of overthe
sty decongestants, s\;*;f‘h is harodl, The dangers of short-terme wie of deenagestants
are well kv 10 the medicad commuonity woeldwide,  Also, wse of rasad sterotds aloag

fypioally regquired @ treatment pertod of 4 to & weeks or tonger, which is wypopular with

patisnts and has lead to filore to copplete the treaupent reghmen. Ascordingly,
probiams have existed with use of nusal steroids alone.

1 Another medivine that i typioally proseribed for AR ix oral anti-histamines,
However, the use of orad anti-histaming 1y asanciated with some common side effects such

as sedation, cognition difficuliles, devaess of the woutly, and signiticantly oablesome owr
prinary tract symptome (LUTS) in elderdy paticots with beaign prosiatic enlargemen,
Accordingly, long-terny problems have existed with use of oral anti-histarnines.

14, Nasalconticosternids in conjunction with oral antiidstambiies have also been
prasoribed for AR, but are characterized by delayed sffects with sigaifivant poleatial side
effects such as sedation, cognition difficalties, dryness of the meath, and significardly
wroubiesone fower urinary tract symptons {EUTS) in elderty pationts with berdgn prostatic
enlaegoment.  Accordingdy, use of nasyd cwrticosteroids v conjanetion with ogal
autihitamings for treatmant of AR is both neremarkable and nadesirable.

13, Duonase™ sobves many of these long term problams. Duonase™ provides

)

supatior and alnwst imeediste relief from syroptores of AR, so roush so that our patient's

somplisnce aad adherencs with treatment kuproves cossidembly. oproved sampliancs and

adherence ensures that my patients not only get futicasons with S fastueting arclssting,

IR0 NIAIIT BN
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“ g~ LULLA efad.
Appl No. 1318016

but comtinue & foke & fov perlnds vanglog oo 2 wecks o ¥ mondhs. Puavthermeee, Huave
pbserved that with the use of Doonass”™ the side effects which ars encounteresd with oral and

IS

Histamine are surmountad. Duonase” hus also sabstantially reduced Both siur prascription,

and the pationts’ wse, of decongestants, and thelr subseguent rebound congestant effects,
Trionase”™ use Yas obviated the need for topical devongestants In our prsctice. Accordingly,
in comparison 1o traditiceal trestments, the swmber of sedications conwes down, the dhindtla
s now Better controlind, and the pationt is mabiained on anti-inflammatones mors
consisiently through ase of Duonase®,

13 For pationts with moderste 10 severe intermittent rhinitls, Duonase™ is fe

sreatment of cholce. Duonase”™ serves as an excellent short-tann treatment {lasting 1010 14

(’(

days} by being ol symypdores of AR guiokly srder contraf, with aunimal side eff
with an increased officacy over mono-therapy teatments. Future episades of moderate to
SEVers symp e, even s & patient with nteemittont AR, when the patient i¢ travelling sad
eapecially when privary care physiclan is not eccessible, would tremendously beneBt witha

shont 10-14 days course of nasal corticosteroids sod antihistanine conthination provided by
Truoosee®. This could therefors b proseribed as o xotion plan, fust as “preduisolone rescue
courses” are in aothmz, Al in all, Doonsse™ b an ndisponsable part of our therapeutie
armsunentasion in the treamient of both AR snd non-allergie vasomotar rhindtis,

1%, in sommary, i s my opinfon S the claimed composition represands the
futfiliment of a fong-folt, bust proviously unmst, need by patientyand healthoars practitionsrs
i management of symptoms of AR andd nov-~allergie vasomotor rhinitis via {S superior

efficany, fmproved somphase and adborcace with treatment, faster response tme, and

reduosd »:&:\ effents,
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s

LULLA ered
Appl No, HEIRS1E

16, § furiher siate that ol staternents made on sy own Raavledge are trae and
shat s« Catoments made on nfonnation and beflef are belioved to be vue and Rurther that

wiliful false statonients and the Hke are punishable by fine or baprisoraent or both ander

Seeticay 1001 of Titie 18 of the 118, Code and may jeopardize the vididity of the applivation
o argy patent issuing therenn.

™
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Diste

Dr, Sujeet Rajan (MI3, DETREY DNE)
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Consuliant Chagt Physicien
Beobay Hospltal
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Name
Nationality

Address

Date of Birth
Marital Status

Qualifications

Present Occupation :

& Affiliations

Exhibit A

RESUME

Sujeet K. Rajan
Indian

Residence: 503 Aashiana, 3, Gunpowder Lane No.2, Mazgaon,
Mumbai 400 010. Tel no. 91-22- 2378 1754

Mobile: 91 - 98201 91302
E-Mail: skrajan@hotmail.com

Clinics:

Bhatia Hospital Bombay Hospital

Basement Clinic 2" Floor, New Wing

Mumbai 400 007 Roomno. 6

Tel: 91-22-66660020-22 New Marine Lines
Mumbai — 400 020
Tel: 22090227

30-06-1967

Married

MD: (Chest Medicine & TB)

DETRD: (Diploma in Environmental, Tuberculosis & Respiratory
Disease)

DNB: (Respiratory Medicine)

Consultant Chest Physician —

Bombay Hospital Institute of Medical Sciences
(Since August 2000)

Honorary Consultant Chest Physician —

Bhatia Hospital (Since February 1996)

(Asst. Honorary Chest Physician — 1995-1996)
Honorary Chest Physician & Bronchoscopist - Motiben
Dalvi Hospital & ICU (Since March 1997)

Member - Indian Chest Society (Life Member)
American College of Chest Physicians (ACCP)

Editorial Advisory Board: Indian Practitioner,
Indian Diet and Nutrition

Reviewer — Journal of Association of Physicians of India (JAPI)
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ACADEMIC QUALIFICATIONS:

Name of School/ Board/Univ.  Year of Attempts Degree/
College Passing Diploma
Seth G.S. Medical National February 1 *D.N.B.
College Board of 1994 (Respiratory
Exams Diseases)
Seth G.S. Medical Univ. of January 1994 1 M.D. (TB and
College Bombay Chest)
Seth G.S. Medical College of 1993 1 *DETRD
College Physicians
and Surgeons
Grant Medical Univ. of 1989 1 < MBBS
College Bombay
Grant Medical Univ. of 1988 1 " MBBS
College Bombay
Grant Medical Univ. of 1986 1 I MBBS
College Bombay
St.Xavier's College, Maharashtra 1985 1 HSC (1% with
Bombay Distinction)
Activity High School, ICSE, New 1983 1 ICSE (1%
Bombay Delhi Class)

* Diploma in Environmental, Tuberculosis & Respiratory Diseases
* Diplomate of the National Board

ACADEMIC SCHOLARSHIPS AND AWARDS

¢ Secured prizes at an Inter-collegiate Essay Competition on Environmental Pollution during
Junior College.

¢ Received merit certificates for standing 1st in Microbiology and lind overall at the [Ind MBBS
Examination at Grant Medical College.

WORK EXPERIENCE

Pre-M.D.

¢ Completed post-examination (MBBS) Internship training for a period of one year. Of this, 2

months were in Internal Medicine; 2 months in General Surgery; 2 months in Obstetrics and
Gynaecology and 6 months of Rural Training.
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During The Period of Registration for M.D.
Junior Resident in Chest Medicine: (1 year)

¢ Gained wide experience in the management of both outdoor and indoor patients admitted to
the Chest Unit of the KEM Hospital. Worked in the Intensive Respiratory Care Unit of the
KEM Hospital and acquired extensive skill in the management of patients in respiratory
failure requiring assisted ventilation with respirators. Seen and managed a number of cases
of Adult Respiratory Distress Syndrome (ARDS), fulminant pneumonia and neuromuscular
disorders requiring ventilatory support. Acquired expertise at central venous canulation,
venesection, arterial canulation, endotracheal intubation, percutaneous lung biopsies, trocar
and canula drainage of pneumothorax, pleural aspirations and pleural biopsies (both
visceral as well as parietal). Also assisted in fibreoptic bronchoscopy and interventional
procedures through the bronchoscope.

¢ Was a member of the Support Faculty of the Continuing Medical Education (CME)
programme of the Royal College of Physicians (Edinburgh) and Indian College of Physicians
held at Seth G.S. Medical College.

Residency in Internal Medicine: (6 months)

¢ During this period got acquainted with management of both outdoor and indoor (both routine
and emergency) medical patients. Gained expertise in ascitic fluid aspirations, lumbar
puncture technique for CSF analysis and venesection. Also became adept at liver and
kidney biopsies.

Residency in Cardiology: (3 months)

¢ Gained adequate experience in the management of patients admitted to the 20-bed
Intensive Coronary Care Unit of the KEM Hospital. This included cases of congestive
cardiac failure, infective endocarditis, ischaemic heart disease, congenital heart disease and
patients admitted for observation following cardiac catheterization. Passed an adequate
number of transvenous cardiac pacemaker wires and gained expertise at insertion and
wedging of pulmonary artery wedge pressure (Swan-Ganz) catheters.

Registrar in Chest Medicine: (1 year)

¢ Was independently in charge of the Out-patient Department (OPD) of Chest Medicine and
managed patients with bronchial asthma, pulmonary tuberculosis, bronchiectasis and lung
malignancies on an OPD basis. Was also independently in charge of the 25-bed Chest
Medicine ward where expertise in the indoor management of various lung disorders such as
chronic obstructive airway disease, bronchial asthma, interstitial lung diseases and pleural,
mediastinal and diaphragmatic disorders was attained.

¢ Acquired expertise in the performance and interpretation of pulmonary function tests and
pulmonary exercise stress testing.

¢ Acquired competence in fibreoptic bronchoscopy and interventional procedures through the

bronchoscope such as bronchoalveolar lavage, transbronchial lung biopsies and direct
mass biopsies.
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¢ Attended a number of thoracic surgeries and followed the patients closely in their post-
operative period.

¢ Attended and assisted in various interventional radiological procedures such as bronchial
artery embolisation, bronchography, fine needle aspiration biopsy of lung / mediastinal
masses under fluoroscopy and computed tomographic (CT) guidance.

¢ Performed several allergy tests.

¢ Attended postgraduate classes, seminars and clinical meetings conducted by the
Department of Chest Medicine at the KEM Hospital regularly. Actively participated in a
number of case presentations and clinical discussions and regularly involved in
undergraduate teaching. Attended a series of lectures in Occupational & Environmental
diseases held by the College of Physicians and Surgeons, Bombay at the Central Labour
Institute, Bombay. Secured a Diploma in the same in October 1993.

¢ Submitted a dissertation on “High-Resolution Computed Tomography in Chronic Infiltrative
Lung Disease” for the M.D. Examination in January 1994.
Lecturer in Chest Medicine (5 1/2 months)

¢ Took an active part in post-graduate teaching. Conducted a teaching and decision-making
round in the chest medicine ward twice a week.

¢ Assisted in conducting teaching programmes in the Chest Medicine Unit.

¢ Played a supervisory role in the management of the Pulmonary Function and Blood Gas
Laboratory at the Dept. of Chest Medicine in KEM Hospital.

¢ Presented a paper on “Pefloxacin in the Treatment of Nosocomial Respiratory Tract
Infections” at the XIllIith National Congress of Respiratory Diseases held in Madras in
January 1994.

¢ Participated and lectured at a Workshop on Physiotherapy and Rehabilitation held by the
Dept. of Chest Medicine at the KEM Hospital.

POST M.D. - KEM Hospital (January - October 1994)

¢ Was independently in charge of fibreoptic bronchoscopy and acquired expertise in the
same, including interventional procedures through the fibreoptic bronchoscope.

<

Actively involved in post-graduate and undergraduate teaching.
¢ Gained extensive experience in the management of the critically ill patients as well as
maintenance of equipment in the Intensive Respiratory Care Unit.

¢ Actively involved in a project conducted by the Environmental Pollution Research Centre in
the critically polluted area of Chembur, Bombay.
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¢ Presented papers on
(i) Role of high resolution CT scan in chronic infiltrative lung disease and
(i) Azithromycin in lower respiratory tract infections
at XIV National Congress on Respiratory Diseases held in Pune in December 1994
Mathadi Trust Hospital (Since November 1994)
¢ Independently in charge of Respiratory Medicine OPD once a week on Tuesdays.

Bhatia General Hospital (Since January 1996)

¢ Independently looking after patients with respiratory diseases in the ward (250-bedded
hospital) as well as critically ill patients with respiratory problems in the Intensive Care Unit.

BEST Undertaking - Medical Department (June - December 1996)

¢ Consultant Chest Physician in charge of the Respiratory Medicine OPD

Smt. Motiben Dalvi Hospital (since March 1997)
¢ Honorary Bronchoscopist and conducting a Respiratory clinic once a week on Wednesdays.

Also attending cases at this 75-bedded hospital and intensive care unit.

LECTURES DELIVERED

International Level

1. COPD Management: Beyond bronchodilators. Respiratory Disease Study Group (RDSG)
Annual Conference, Colombo, Srilanka, 4™ November, 2006.

2. Non-invasive ventilation: Practical aspects. RDSG Annual Conference, Colombo, Srilanka,
4™ November, 2006.

3. “Management of Paediatric Asthma and Workshop on Inhaled Devices,” National
Conference of Paediatric Association of Tanzania, Dar-es-salaam, Tanzania, 28" April,
2006.

4. “Managing COPD in clinical practice,” Dar-es-salaam, Tanzania, 17" March, 2006.

5. “Modern day management of Asthma, Dar-es-salaam, Tanzania, 16" March, 2006.

6. “Differentiating asthma from COPD and managing Paediatric Asthma” - 30th January, 2005.
Respiratory Update Symposium, Ajman, United Arab Emirates.

7. “Newer Management strategies in Asthma” — 26" January, 2005. Al — Makhtom Medical
College, Dubai, United Arab Emirates.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

“Management of COPD and use of various inhaler devices for airway disease,” Physicians
Association of Myanmar, Yangon, Myanmar, 3 October, 2004.

“COPD - Issues in Primary Care,” International Union against tuberculosis and lung disease
(IUATLD) Conference, Europe Region, Moscow, Russia, 25" June, 2004

“Diagnosis and Management of Pediatric Asthma,” Association of Physicians of Nepal,
Katmandu, Nepal, 22™ May, 2004.

“Diagnosis and Management of Obstructive Sleep Apnoea,” Taj Samudra, Citihealth
Conference, Columbo, Sri Lanka, 24™ January, 2004.

“Differentiating Asthma from COPD,” Physicians Association of Galle, Galle, Sri Lanka, 22
January, 2004.

“‘Modern day management of Asthma and COPD,” Arab Health Conference, Dubai, UAE, 18
and 19" January, 2004.

“Managing Obstructive Airway Disease in Practice,” Association of Physicians of La Paz,
La Paz, Bolivia, 22™ August, 2003.

“Differentiating Asthma from COPD,” Association of Physicians of Santacruz, Santacruz,
Bolivia, 215" August, 2003.

“‘Management of Acute Severe Asthma,” Department of Medicine, Lima Medical School,
Lima, Peru, 19" August, 2003.

“Inhalation Devices for Asthma and COPD,” Workshop at the 10" CPA Conference, Ocho
Rios, Jamaica, 16" August, 2003.

“COPD - Is it really irreversible?,” 10" CPA Conference, Ocho Rios, Jamaica, 15" August,
2003.

“Series of lectures on asthma, COPD, pulmonary manifestations of HIV and anti-retroviral
therapy,” 2" National Conference on HIV, HBV and HCV infections, Muscat, Sultanate of
Oman, 27" — 30™ April 2003.

“Series of lectures on asthma, COPD and pulmonary manifestations of HIV disease,” Kenya
Association of Physicians treating lung disease (KAPTLD), Nairobi, Kenya, 19" March 2003
— 215 March 2003

“Panel discussion on asthma management - First Annual conference on respiratory
diseases,” Colombo, Sri Lanka 17" November 2002

“Management of obstructive airway disease — Newer Concepts,” Association of Physicians
of Baghdad, Iraq, 15" July 2002.

“Series of lectures on Asthma, COPD and Community acquired pneumonia”; in Jamaica.
These lectures supported by America Jamaica Health Foundation and held at Kingston,
Savlamar, Montego Bay and Ocho Rios.
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24. “What patients should understand about Asthma,” Lecture to Women's Federation of Iraq,
Baghdad 20" November 2001.

25. “Asthma — An overview” Association of physicians of Iraq, Baghdad 19" April 2001.

26. “Acute Respiratory Failure” National Conference of Physicians of Tanzania,
Dar-es-salaam, 30" March 2001.

22. “Asthma Management in India — Current Concepts and Future Advances”
- Muscat General Practitioners Association, Muscat, Sultanate of Oman, 5" March 2000.
National Level
1. MDR-TB: What's new? Chest Summit, New Dehli, 14" October.
2. Adherence Issues in Asthma and COPD, Kanpur, 26" July.

3. COPD workshop (Evidence translated in Practice) — ACCP certified workshop, Jaipur, 8" —
9" June, 2006.

4. COPD workshop (Evidence translated in Practice) — ACCP certified workshop, Lonavla, 3™
— 4™ June, 2006.

5. COPD: Beyond bronchodilaton, Lucknow CME on Respiratory and Critical Care Medicine,
26" February, 2006.

6. COPD workshop (Evidence translated in Practice) — ACCP certified workshop, Vizag, 4™ —
5" February, 2006.

7. Hypersensitivity Pneumonitis — National Conference of the Indian Chest Society (NAPCON),
Kolkata, 19" November, 2005.

8. Complete Polysomnography is not required for diagnosis of sleep apnoea. Sleep Apnoea
Diagnosis Debate. NESSCON, Mumbai. 6™ November, 2005.

9. Beta-agonists in asthma: Rescue, control and remodeling. National Allergy Conference
(ICCAICON) Jaipur, 17" October, 2005.

10. COPD: Putting guidelines into practice. Rajasthan APICON Conference, Jodhpur, 15"
October, 2005.

11. Chemotherapy of Tuberculosis. National Infectious Disease Update, PD Hinduja Hospital,
26™ August, 2005.

12. Differentiating asthma from COPD. COPD Update. 6™ August, 2005, Bhubaneshwar.
13. Obstructive Sleep Apnoea — Basic Principles. Nasik IMA, Meeting, 21 July, 2005, Nashik.

14. Understanding and treating obstructive sleep apnoea, Valsad IMA meeting, Valsad, Gujarat.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

COPD Today: Easier to understand; easier to manage. 28" May, 2005, Bangalore — IMA
meeting.

Workshop on Asthma and COPD, 23™ , 24" April 2005, Coimbatore.
Out patient management of COPD, 20" February 2005.
Pre-operative evaluation in lung surgery. 19" February 2005. ICMAP Conference, Mumbai.

COPD Today: Easier to understand; easier to manage. 22" January, 2005. Annual
Physicians of India Conference (APICON), Mumbai.

COPD and Asthma: Issues in Primary Care. Bikaner Annual Asthma Update, 9" January
2005.

“The Role of anticholinergics in Asthma,” Indian Congress of Allergy, Immunology and
Asthma, Bhubaneshwar, Orissa, 19" December, 2004.

“COPD and Asthma, similarities and differences,” 10" Conference of the Transpacific
Society of Allergy and Immunology, 22" November, 2004.

“The link between sinusitis and asthma,” 9" Asian Research Symposium on Rhinology,
Hotel Hilton Towers, 19" November, 2004.

“COPD: Easier to understand, easier to manage,” Rajasthan APICON, 30" October, 2004.

“COPD issues in primary care,” Indian Chest Society — Eastern Region Conference,
Guwahati, 15" August, 2004.

‘Recent Advances in the Management of COPD,” IMA Meeting, Srinagar, Jammu and
Kashmir, 3" July, 2004.

“COPD: Easier to understand, easier to manage,” IMA Meeting, Amritsar, 20" February,
2004.

“Diagnosis and Management of Allergic Rhinitis,” National TB Conference, Hotel Regent,
Mumbai, 3™ January, 2004.

“Diagnosis and Newer Management Strategies for COPD.” Goa IMA Symposium, Goa 9"
August, 2003.

“An Overview of the Management of COPD” Cipla Symposium on COPD, Bhubaneshwar,
Orissa, 15" June 2003.

“COPD Management and the Role of Tiotropium Bromide” Cipla Symposium on COPD,
Lucknow, 11" May 2003.

“Why asthma is good for your practice” IMA Bardoli meeting, Bardoli, Gujarat, 9" March
2003.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

38.°

39.

40.

41.

42.

43.

44

“Difficult Asthma” Jamshedpur IMA Association. 4™ January 2003

“The role of leukotriene modifiers in management of asthma.” Cipla symposium, Jodhpur,
Rajasthan, 215! December, 2002

“Diagnosis and Management of pneumonia,” Bhubaneshwar IMA meeting, 16™ December
2001.

“Managing Asthma in General Practice,” Jalgaon, IMA, 22" August 2001.

“Long term Management of Bronchial Asthma” Ambejogai Medical College, Symposium on
HIV and Asthma, 4" March 2001.

“Out Patient Management of COPD” Symposium on Management of COPD, Chennai 17"
February, 2001.

“Long term Management of Bronchial Asthma” Ambejogai Medical College, Symposium on
HIV and Asthma, 4™ March 2001.

“Modern-day management of Asthma” KSVS IMA Lecture, Sawantwadi 24" September,
2000

“Management of Community-acquired pneumonias” Surat IMA meeting

“Management of Asthma in clinical practice, Rajkot and Bhavnagar IMA meetings 24™ and
25" June, 2000

“Current Day Management of Asthma”
Lecture at IMA Yeotmal Meeting, Yeotmal, 13Mh February 2000.

‘Asthma Management at the Turn of the Millennium”
75" Jubilee Conference of the Indian Medical Association (PLATICON), Pune, 29"
December 1999.

“Advances in Asthma Management”
Family Physicians’ Association of Nashik, 11" December, 1999.

“Management of Occupational Asthma”
Update on Occupational Respiratory Disorders, Gharda Chemicals, Chiplun, Mahad, 26"
Sept. 1999.

“‘Asthma Management at the Turn of the Millennium
Daman Medical Association, 12" Sept. 1999.

“Modern-Day Management of Asthma, Cipla Symposium on Asthma, Ranchi, 4™ September
1999.

“Diagnosis and Management of COPD”
- Miraj-Sangli Medical Association, 25" July, 1999.

. “Modern Day Management of Asthma”
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- Cipla Symposium on Asthma, Lucknow, 18" July, 1999.

45. “Asthma Management”
- Dahanu Medical Association, 30" May, 1999.

46. “Modern Day Management of Asthma”
- Cipla Symposium on Asthma, Cochin, 23 May, 1999.

47. “Pulmonary Medicine at the Turn of the Millennium
- Vapi Medical Association, 11™ April, 1999.

48. “Aerosol Delivery Systems in Asthma”
Twin-city Symposia on Asthma: Symptom Relief to Disease Control. Co-lectured with
Professor Eric. D. Bateman, (South Africa) — Pune, 9" March, 1999, Calcutta, 11" March,
1999.

49. “The Role of Corticosteroids in Asthma Management”

Annual Conference of the National College of Chest Physicians, Udaipur, 30" January
1999.

Local Level
1. “Steroids in Pulmonary Disease, Malad Medical Association, Mumbai, 215 May, 2006.
2. “HIV & Tuberculosis, Bombay Medical Congress, Mumbai, 12t February, 2006.

3. “Outpatient management of bronchial asthma and early COPD”
- ‘A’ Ward Medical Association - August 1996

4. “Management of multi-drug resistant tuberculosis”
- Mahim-Dharavi General Practitioners’ Association - December 1996

5. “Usage of different inhalation devices in the management of asthma”
- Ghatkopar General Practitioners’ Association - February 1996

6. “Indications and types of Mechanical Ventilation”
- Workshop on Mechanical Ventilation at Bhatia General Hospital - July 1996

7. “Guidelines for Management of Bronchial Asthma in children and adults”
- INHS Ashvini Hospital, Paediatric Dept, June 1996

8. Series of lectures on Respiratory Medicine at the IMA (Indian Medical Association)
- Undergraduate teaching programme

9. “Management of Bronchial Asthma”
- Nair Hospital Pharmacology Symposium - September 1996

10. “Recent Advances in Asthma Management”
- Symposium on Asthma and Air Pollution at the BEST - 27th April 1997

GSK Exhibit 1005 - Page 313 of 342


esperw
Sticky Note
None set by esperw

esperw
Sticky Note
MigrationNone set by esperw

esperw
Sticky Note
Unmarked set by esperw


1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

23.

24.

“Recent Advances and Newer Guidelines in Asthma Management”
- Symposium on Asthma Management in Adults and Children, Dombivli Chapter
of IMA, Dombivli - 29th June 1997

“Inhalation Therapy in Bronchial Asthma and COPD”
- Internship Orientation Programme, Grant Medical College - 21st July 1997

“‘Newer Guidelines for the Management of Asthma in Children”
- Symposium on Paediatric Asthma, Dept of Paediatrics, Grant Medical College & J J
Group of Hospitals - 29th July 1997
“Why Prevent Asthma?”
- Symposium on Preventive Management of Asthma, 24th December 1997

“Aerosol Delivery Systems for Asthma and COPD”
- Annual Conference on Allergy, Asthma and Applied Immunology, HN Hospital,
Mumbai, 26" December, 1998.

“Basic Issues in the Management of COPD,
- Annual Update of Railway Hospital Medical Association, Jagjivan Ram Hospital,
27" July, 1995.

“‘Management of Community Acquired Pneumonias”
- Santacruz Medical Association, Glenmark Symposium on Respiratory Infections, 30"
September, 1999.
“Management of Pneumonias”
- A-Ward Medical Associations Meeting 17" October, 1999.

“Modern-Day Management of Asthma”
- Mahim-Dharavi G.P. Association, Tata Auditorium 24™ October, 1999.

“Community-Acquired Pneumonias and The Role of Macrolides”
- KEM Hospital Chest Dept. 27" October, 1999.

“Recent Advances in Asthma Management”
- Annual Update in Medicine, INHS Ashwini Hospital, 9" January, 2000.

“ Asthma Management and Yoga”
- Yoga Vidya Niketan, 15" January 2000.

“ Current Concepts in Tuberculosis and Pneumonia”
- Chest Radiology Meet of the Radiology Education Foundation — Tata Memorial
Hospital, 28" and 29" January 2000.

“Recent Advances in Asthma Management”
- Annual Update on HIV, TB and Asthma Management, Tata Memorial Hospital, 18"
March 2000.

“Recent Advances in the Management of COPD”
- Surgical Society of Thane, Thane, 23" April 2000.

“Long Term Management of Adult Asthma”
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24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

- Kalyan IMA Meeting, Kalyan, 21 May 2000.
“Modern day management of Asthma” Bhandup Medicos, 21%' July 2000

“Nebuliser usage in Clinical Practice”, Bombay Hospital Physiotherapy Department 4™
August 2000

“Drugs and Delivery Systems for Asthma” Department of Pharmacology, J. J. Hospital and
Grand Medical College, 7" August 2000

“Preventive Therapy in Asthma Management”. Prince Aly Khan Hospital Mumbai 4"
November 2000

“Differentiating asthma from COPD. Mid-down Medicos Association,” Mumbai, 19"
November 2000

“Pulmonary manifestations of HIV” Cipla Symposium on HIV, Bhatia General Hospital,
Mumbai 18" June 2001.

“Community acquired infections of the lung,” K. J. Somaiya Hospital, Mumbai
17" August 2001.

“Advanced Combination Therapy in Asthma,” Malad, General Practitioner's Association, 3
November 2001.

“Care and Maintenance of a Fibre Optic Bronchoscope,” Workshop at the National
Conference of Chest Diseases, Mumbai 7" November 2001.

“‘New Fluoroquinolones in community acquired pneumonia,” Major Symposium on Lung
infection at National Conference of Chest Diseases, Mumbai 9" November 2001.

“Panel Discussion on community acquired pneumonias,” Asia Pacific Congress on Chest
Diseases,” Mumbai 1% December 2001.

“Managing COPD in General Practice,” INCHES (GP Association), Bhatia General Hospital,
Mumbai 27" December 2001.

“Management of Asthma and the relevance of spirometry to general practitioners”, Inches
GP association 26" May 2002

“Managing tuberculosis in private practice — Advantages and disadvantages of DOTS.” -
Haffkine Institute, Mumbai. 10" August 2002

“Differentiating asthma from COPD and the need for spirometry in general practice,” A Ward
Medical Association. 8" September 2002

“Why asthma is good for your practice” Lecture at Annual Conference of the GPA, Mumbai,
28" December 2002

“Difficult Asthma” Lecture at IMA Annual Conference, Mumbai, 18" January 2003
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41.“Use and interpretation of lung function test” North-West Mumbai Association of
Anaesthetists 15" February 2003

42. “Outpatient Management of asthma for Nurses,” Workshop for Diagnosis and Management
of Asthma for Nurses. 26" June, 2005. LH Hiranandani Hospital, Powai, Mumbai.

43. “Obstructive Sleep Apnoea” — What the general practitioner must know. ‘A’ Ward Medical
Association monthly CME, Mumbai, 13™ November, 2005.

Papers and Articles Published

1. Complications and Sequelae of Pulmonary Tuberculosis. Mahashur A A & Rajan S.
Integral Physician’s Digest. TB Issue Vol.1. No.1, January 1994

2. Newer Guidelines and their Role in Asthma Management.
Rajan S - The Journal of General Medicine Vol. 9, No.2, 1997, p 11-18

3. Inhalation Devices and Inhalational Therapy in Asthma. Joshi SR & Rajan S
The Journal of General Medicine Vol. 9, No. 2, 1997, p 19 - 30

4. Newer Guidelines and Management Strategies for Young Children with Asthma.
Rajan S. Paediatric Pulmonary Update Vol. 9, No.3, September 1997 p 17-21

5. Asthma Guidelines, Rajan S Letters to the Editor, Thorax 1997; 52: 932

6. Inhaled fluticasone in the management of asthma. Rajan S, Mahashur A A, Mathur U S,
poster presentation at the 8" European Respiratory Congress, September 22, 1998,
Geneva, Switzerland.

7. Diagnosing Asthma in general practice. Rajan S. The Indian Practitioner Vol. 54, No. 6,
June 2001.

8. Salmeterol/fluticasone combination product (SFC) provides better asthma control compared
to high dose fluticasone (FP) in symptomatic patients with asthma. Joshi J, Jagannath K,
Chhabra S, Rajan S et al. Poster at ERS Congress, September 2005.

9. Assessment of usability of a multi-dose dry powder inhaler (multi-haler) in healthy volunteers
and mild asthmatic- P. 567 poster presented at the European Respiratory Society meeting
at Stockholm, 2007.

10. Pneumonia Chapter in API Textbook of Medicine. Vol-1, Chapter-8, Section 7, Pgs.368-373-
2008.

11. Strategies to prevent COPD exacerbations Pg. 835-843 part Il Medicine update, Association
of Physicians of India 2009.
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International Conferences Attended
o Vth European Respiratory Society Congress September 16-20, 1995, Barcelona, Spain
¢ VIIth European Respiratory Society Congress September 20-24, 1997, Berlin, Germany

e VIlith European Respiratory Society Congress September 19-23, 1998, Geneva,
Switzerland

e IXth European Respiratory Society Congress October 9-13, 1999, Madrid, Spain
e World Congress on Lung Health, August 30 —September 3 2000, Florence, Italy

e Asia Pacific Congress on Chest Diseases, November 29 — December 2, 2001, Mumbai,
India

e Xllth European Respiratory Society Congress September 14 - 18, 2002, Stockholm,
Sweden

o Workshop on Sleep - Disordered Breathing and Non -Invasive Ventilation, Syndey,
Australia October 14 — 25, 2002

o Commonwealth Pharmaceutical Association Congress August 14 - 17, 2003, Ocho Rios,
Jamaica

e 13" European Respiratory Society Meeting, Vienna, Austria, September 2003.
¢ National Congress of Respiratory Disease, St. Petersburg, Russia, November 2003.
e |UATLD (Europe Region Meeting) Moscow, Russia, 23™ to 26" June 2004.

e 14" European Respiratory Society Meeting, Glasgow, Scotland, UK, 4" to 8" September
2004.

¢ Clinical Observer: Royal Brompton Hospital. Interstitial Lung Disease Unit, London, UK. 7"
September 2005 to 15" September, 2005.

e European Respiratory Society Meeting, Copenhagen, Denmark. 17" September — 21
September 2005.

o European Respiratory Society Meeting, Miinich, Germany,2nd -6" September ,2006.

Conferences organized

Organizing committee — National Association of Pulmonologists Congress (NAPCON),
November 2001, Mumbai.

Organizing Secretary (Workshops) — 10™ Conference of the Transpacific Society of Allergy and
Immunology, Hilton Towers, Mumbai, 21! to 23 November, 2004.
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Core Committee Member: ROAD (Refresher Course on Obstructive Airway Disease) at Chest
Research Foundation, Pune.

Languages Known : English, Hindi, Marathi, Malayalam and German.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30652 7590 10/03/2011
CONLEY ROSE, P.C. NIELSEN, THOR B
5601 GRANITE PARKWAY, SUITE 750
PLANO, TX 75024 | ART UNIT PAPERNUMBER |
1616
DATE MAILED: 10/03/2011
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | ~ CONFIRMATION NO.
10/518.016 07/06/2005 Amar Lulla CRT/20632 US 4912

TITLE OF INVENTION: COMBINATION OF AZELASTINE AND STEROIDS (4137-04700)

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 01/03/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

30652 7590 10/03/2011
CONLEY ROSE, P.C. Certificate of Mailing or Transmission
. I hereby certify that this Fee(s) Transmittal is being deposited with the United
5601 GRANITE PARKWAY, SUITE 750 States Postal Service with su% icient postage for first class mail in an envelope
PLANO, TX 75024 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
10/518,016 07/06/2005 Amar Lulla CRT/20632 US 4912
TITLE OF INVENTION: COMBINATION OF AZEL ASTINE AND STEROIDS (4137-04700)
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NIELSEN, THOR B 1616 514-171000
%:.F%hzlmsggsgf correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
.363). 1

(1) the names of up to 3 registered patent attorneys
d Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . - . 2
(2) the name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

GSK Exhibit 1005 - Page 321 of 342



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
10/518.016 07/06/2005 Amar Lulla CRT/20632 US 4912
(4137-04700)
EXAMINER
30652 7590 10/03/2011

CONLEY ROSE, P.C.
5601 GRANITE PARKWAY, SUITE 750
PLANO, TX 75024

NIELSEN, THOR B

| ART UNIT PAPER NUMBER

1616

DATE MAILED: 10/03/2011

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 434 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 434 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

PTOL-85 (Rev. 02/11)

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. -, , 10/518,016 LULLA ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
THOR NIELSEN 1616

All participants (applicant, applicant’s representative, PTO personnel):

(1) THOR NIELSEN. (3) .

(2) Mr. Rodney Carroll. (4) .

Date of Interview: 09 September 2011.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes ] No.
If Yes, brief description:

Issues Discussed []101 []112 []102 [J103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed:

Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Mr. Carroll agreed to the proposed Examiner's Amendment. In a separate call on September 14,2011, Mr. Carroll
agreed to an additional proposed Examiner's Amendment.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20110906
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Application No. Applicant(s)
. . 10/518,016 LULLA ET AL.
Notice of Allowablllty Examiner Art Unit
THOR NIELSEN 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 08/22/2011.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on

__,therestriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1,2,4,6-8,10,13-16,19-22,30,35-38,45 and 53-79.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a X Al b)y[JSome* c¢)[JNone ofthe:

1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [0 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [J to Paper No./Mail Date .

(b) [0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892)
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948)

3. X Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date See Continuation Sheet

4. [J Examiner's Comment Regarding Requirement for Deposit
of Biological Material

5. [ Notice of Informal Patent Application
6. X Interview Summary (PTO-413),
Paper No./Mail Date 20110906 .
7. X Examiner's Amendment/Comment
8. [X] Examiner's Statement of Reasons for Allowance

9. [] Other )

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11)

Notice of Allowability

Part of Paper No./Mail Date 20110906
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Continuation Sheet (PTOL-37) Application No. 10/518,016

Continuation of Attachment(s) 3. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 08/16/2011(a); 08/16/2011(b);
08/22/2011.
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Application/Control Number: 10/518,016 Page 2
Art Unit: 1616

DETAILED ACTION
Examiner’s Amendment
EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

In claim 1, immediately after pharmaceutically acceptable salt the text: “, solvate
or physiologically functional derivative" has been deleted.

In claim 7, immediately after pharmaceutically acceptable salt the text: “, solvate
or physiologically functional derivative" has been deleted.

In claim 8, immediately after pharmaceutically acceptable salt the text: “, solvate
or physiologically functional derivative" has been deleted.

In claim 16, immediately after tragacanth the text: “ethoxose (water soluble
binding and thickening agents on the basis of ethyl cellulose),” has been deleted.

In claim 45, immediately after pharmaceutically acceptable salt the text: *,
solvate or physiologically functional derivative" has been deleted.

In claim 56, immediately after pharmaceutically acceptable salt the text: *,
solvate or physiologically functional derivative" has been deleted.

In claim 64, immediately after formulation of claim the text “60” has been deleted

and “56” substituted in its place.
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Application/Control Number: 10/518,016 Page 3
Art Unit: 1616

In claim 65, immediately after formulation of claim the text “61” has been deleted
and “56” substituted in its place.

Authorization for this examiner’'s amendment was given in a telephone interview
with Mr. Carroll on September 9, 2011. A second examiner's amendment was

authorized in a telephone interview with Mr. Carroll on September 14, 2011.

Reasons for Allowability

The Declaration under Rule 132 by Mr. Copra (the Chopra Declaration) is of
proper legal form and provides the sales figures of Duonase™ (which he states is the
commercial embodiment of the claimed invention) and copycat products for seven
years. The data support the commercial success of Duonase. Atitems 7-9 and Table
Il. The first year of sales were over 167,000 units and the second year sales were over
254,000 units. |d. By year seven, sales were in excess of 918,000 units. Id.
Competitors arose in year 2 (Zydus-Cadila and Sun Pharma), year 3 (Lupin Ltd.), year 4
(Entod), year 6 (Ranbaxy), and year 7 (Intas Pharma and Dr. Reddys Labs). Id. Inyear
7, the competitors sold in excess of 408,000 units, by my calculation. That is, the
competitors commanded almost 45% of the market share. Figure 3. The major copy
products were combinations of fluticasone propionate and azelastine HCI. Table |. The
market growth rate over the seven years has been about 20 % annually and the sales of

Duonase have grown at essentially the same pace. Atitem 12.
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Application/Control Number: 10/518,016 Page 4
Art Unit: 1616

More specifically, Duonase has maintained a sales growth consistent with the
sales growth of the overall market for these nasal sprays and not unexpectedly is
gradually losing potential sales as more competitors offer similar products.

Thus, the Chopra Declaration supports that the product of the invention has been
a commercial success for both the inventors and the copiers.

Moreover, the Chopra Declaration also supports that the product of the invention
has filled a long-felt, but unmet need for an improved treatment for allergic rhinitis.

The Declaration under Rule 132 by Dr. Rajan also supports that the invention fills
a long unmet need. Dr. Rajan states that prior to introduction of the formulation of the
instant invention (Duonase), he prescribed nasal corticosteroids alone for patients
having allergic and non-allergic vasomotor rhinitis. Atitem 9. Dr. Rajan continues that
nasal steroids are an effective medication for allergic rhinitis and are slow to act so that
patient compliance is a problem. Atitem 10. He continues that oral anti-histamines
have side effects such as sedation, whether taken alone or in conjunction with nasal
steroids. Atitems 11 and 12. He concludes that Duonase (the inventive formulation)
solves many of the long term problems and provides superior and almost immediate
relief from the symptoms of allergic rhinitis. Afitems 13-14.

Dr. Maus, in a Declaration under Rule 132, reviews several literature studies that
examined possible benefits of combining nasal steroid with an oral antihistamine and
reports that the studies found no clinical benefit or minimal clinical benefit to this
combination therapy. Atitems 18-21. Moreover, he reviews a non-prior art study which

concludes that there is no evidence that combining intranasal corticosteroids and
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Application/Control Number: 10/518,016 Page 5
Art Unit: 1616

intranasal antihistamines provides any additional therapeutic benefit, in comparison with
intranasal steroids alone. Atitem 22. Thus, Dr. Maus concludes that the superior
results obtained with the combination of nasal fluticasone propionate and azelastine HCI
would have been unexpected at the time of filing of the application. Atitem 23. On the
basis of this information and declaration, the examiner concurs in this conclusion.

Dr. Maus also states that a randomized, double-blind placebo-controlled clinical
study was performed having 610 patients was carried out. Atitems 7-8. The antigen
was the Texas Mountain cedar. |d. One spray per nostril was administered twice daily
to provide total doses of 548 ug azelastine HCI and 200 ug fluticasone HCI [sic,
propionate]. Id. Patients were scored by the 12 hour reflective total nasal symptom
score (rTNSS) on a four-point scale. A 50% reduction of rTNNS was considered
clinically relevant. Id. After 2 weeks, the combination therapy reduced the mean rTNSS
by a significantly greater extent than either azelastine HCI monotherapy (p<0.001),
fluticasone HCI [sic] monotherapy (p=0.003), or placebo (p<0.001). Atitem 9. A 50%
reduction was achieved by 49% of the combination therapy patients, which exceeded
the response with azelastine HCI (37% of patients), fluticasone propionate (38% of
patients), and placebo (28 % of patients). Atitem 10. These results were significant.
Atitem 11. The combination therapy effect was observed 5-6 days earlier than the
other treatments. Id. Dr. Maus also reported a separate randomized, double-blind
placebo-controlled clinical study of 779 patients using the same therapeutic nasal
sprays, but reviewing ocular symptoms. Atitems 12-16. The combination therapy was

significantly better at relieving ocular symptoms than the fluticasone propionate
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Application/Control Number: 10/518,016 Page 6
Art Unit: 1616

monotherapy or the placebo and trended better than azelastine HCI monotherapy. Id.
The examiner finds that the clinical trial supports the efficacy of the treatment
composition of the invention and that the composition is superior to the tested
monotherapies and to the placebo.

The Declarations by Dr. Rajan and Dr. Maus are of proper legal form.

Thus, the invention is unexpectedly and surprisingly unobvious over, different

from, and superior to the prior art of record.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THOR NIELSEN whose telephone number is (571)270-
3476. The examiner can normally be reached on Monday through Friday from 9:00
A.M. to 4:00 P.M.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 10/518,016 Page 7
Art Unit: 1616

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Thor Nielsen
Patent Examiner
AU 1616

/Johann R. Richter/
Supervisory Patent Examiner, Art Unit 1616
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GSK Exhibit 1005 - Page 333 of 342



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30652 7590 0173072012
CONLEY ROSE, P.C. NIELSEN, THOR B
5601 GRANITE PARKWAY, SUITE 750
PLANO, TX 75024 | ART UNIT PAPERNUMBER |
1616
DATE MAILED: 01/30/2012
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | ~ CONFIRMATION NO.
10/518.016 07/06/2005 Amar Lulla CRT/20632 US 4912

TITLE OF INVENTION: COMBINATION OF AZELASTINE AND STEROIDS (4137-04700)

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 04/30/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

30652 7590 01/30/2012
CONLEY ROSE, P.C. Certificate of Mailing or Transmission
. I hereby certify that this Fee(s) Transmittal is being deposited with the United
5601 GRANITE PARKWAY, SUITE 750 States Postal Service with su% icient postage for first class mail in an envelope
PLANO, TX 75024 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
10/518,016 07/06/2005 Amar Lulla CRT/20632 US 4912
TITLE OF INVENTION: COMBINATION OF AZEL ASTINE AND STEROIDS (4137-04700)
I APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 04/30/2012
I EXAMINER I ART UNIT I CLASS-SUBCLASS |
NIELSEN, THOR B 1616 514-171000
%:.F%hzlmsggsgf correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
.363). 1

(1) the names of up to 3 registered patent attorneys
d Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. . - . 2
(2) the name of a single firm (having as a member a

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) d Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
10/518.016 07/06/2005 Amar Lulla CRT/20632 US 4912
(4137-04700)
EXAMINER
30652 7590 01/30/2012

CONLEY ROSE, P.C.
5601 GRANITE PARKWAY, SUITE 750
PLANO, TX 75024

NIELSEN, THOR B

| ART UNIT PAPER NUMBER

1616

DATE MAILED: 01/30/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 434 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 434 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

PTOL-85 (Rev. 02/11)

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)
Supplemental 10/518,016 LULLA ET AL
Notice of Allowability Examiner Art Unit
THOR NIELSEN 1616

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to 12/13/2012.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on

______;therestriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1,2,4,6-8,10,13-16,19-22,30,35-38,45 and 53-79.

4. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a ) Al b)[dSome* c¢)[JNone ofthe:
1. X Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892)
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948)

3. X Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date See Continuation Sheet

4. [] Examiner's Comment Regarding Requirement for Deposit
of Biological Material

5. [J Notice of Informal Patent Application

6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .
7. [J Examiner's Amendment/Comment

8. [J Examiner's Statement of Reasons for Allowance

9. X Other Detailed Action .

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11)

Notice of Allowability

Part of Paper No./Mail Date 20120113
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Continuation Sheet (PTOL-37) Application No. 10/518,016

Continuation of Attachment(s) 3. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 12/13/2011a; 12/13/2011b;
12/13/2011c.

GSK Exhibit 1005 - Page 339 of 342



Application/Control Number: 10/518,016 Page 2
Art Unit: 1616

DETAILED EXAMINATION
Reasons for Allowance
The claims are free of the prior art of record, including references submitted on
December 14, 2011 and subsequently reviewed. Further reasons for Allowance were

filed on October 3, 2011, and are reiterated by reference.

Status of Claims

Claims 1-2, 4, 6-8, 10, 13-16, 19-22, 30, 35-38, 45, and 53-79 are submitted.

Status of Examination
The Applicant has filed a Request for Continued Examination together with some

350 additional references by Information Disclosure Statements.

Applicant’s Claims

Claim 1 is illustrative:

A pharmaceutical formulation comprising:
azelastine, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable ester of fluticasone,
wherein said pharmaceutical formulation is in a dosage form suitable for nasal
administration.
Conclusion
The portions of the references identified on the three Information Disclosure

Statements of December 14, 2011, which were in legible English were reviewed.

lllegible text and illegible documents were not reviewed. Also, documents that were not
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Application/Control Number: 10/518,016 Page 3
Art Unit: 1616

reasonably identified to correspond to an entry on an Information Disclosure Statement
were not reviewed. If the Applicant would like for such documents to be reviewed,
appropriately annotated fair copies should be submitted.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THOR NIELSEN whose telephone number is (571)270-
3476. The examiner can normally be reached on Monday through Friday from 9:00
A.M. to 4:00 P.M.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Johann Richter can be reached on 571-272-0646. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Thor Nielsen
Patent Examiner
AU 1616
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Application/Control Number: 10/518,016 Page 4
Art Unit: 1616

/Johann R. Richter/

Supervisory Patent Examiner, Art Unit 1616
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