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IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF TEXAS 

DALLAS DIVISION 
 

GALDERMA LABORATORIES, L.P., 
GALDERMA S.A., and  
NESTLÉ SKIN HEALTH S.A., 
 
 Plaintiffs, 
 
v. 
 
ACTAVIS LABORATORIES UT, INC., 
TEVA PHARMACEUTICALS USA, 
INC., and TEVA PHARMACEUTICAL 
INDUSTRIES LTD., 
 
 Defendants. 

§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

CIVIL ACTION NO. 3:17-cv-01076-M 

 
FIRST SUPPLEMENTAL COMPLAINT FOR PATENT INFRINGEMENT 

Plaintiffs GALDERMA LABORATORIES, L.P., GALDERMA S.A., and NESTLÉ 

SKIN HEALTH S.A. (collectively, "Galderma" or "Plaintiffs") file this First Supplemental 

Complaint for patent infringement against Defendants ACTAVIS LABORATORIES UT, INC., 

TEVA PHARMACEUTICALS USA, INC., and TEVA PHARMACEUTICAL INDUSTRIES 

LTD. (collectively, "Teva" or "Defendants") as follows: 

FACTUAL BACKGROUND 

1. Galderma incorporates the factual allegations set forth in its First Amended 

Complaint. 

2. On October 10, 2017, the USPTO issued U.S. Patent No. 9,782,425 (“the ’425 

Patent”), entitled "Treatment of Papulopustular Rosacea With Ivermectin," to GSA. A copy of 

the ’425 Patent is attached as Exhibit “F.” 

3. The ˈ425 Patent is valid, enforceable, and has not expired. 
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COUNT VI: 
INFRINGEMENT OF U.S. PATENT NO. 9,782,425  

4. Plaintiffs incorporate paragraphs 1 through 3 above and paragraphs 1 through 107 

of the First Amended Complaint by reference as if fully set forth herein. 

5. The ˈ425 Patent is valid, enforceable, and has not expired.   

6. The Accused Product and/or its use as directed infringes one or more of the 

claims of the ˈ425 Patent, including at least claim 1, either literally or under the doctrine of 

equivalents.  As such, under 35 U.S.C. § 271(e)(2)(A), Teva infringed the ˈ425 Patent by 

submitting the ANDA seeking permission to commercially manufacture, use, or sell the Accused 

Product prior to the expiration of the ˈ425 Patent. 

7. Teva will induce infringement of one or more claims of the ˈ425 Patent—in 

violation of Plaintiffsˈ patent rights—if the FDA approves the sale of the Accused Product with 

instructions and labeling that will result in direct infringement, including at least claim 1, of one 

or more claims of the ˈ425 Patent by users of the Accused Product. 

8. Teva seeks approval of at least one indication for the Accused Product that is 

claimed in the ˈ425 Patent. 

9. Teva intends that physicians will prescribe, and patients will use, the Accused 

Product in accordance with the indication(s) sought by Teva and will therefore infringe one or 

more claims of the ˈ425 Patent under 35 U.S.C. § 271(b). 

10. In addition, pursuant to the Drug Price Competition and Patent Term Restoration 

Act, 21 U.S.C. § 355 et seq., Tevaˈs ANDA must include information showing that the Accused 

Product (1) contains the same active ingredients as Soolantra® (ivermectin) Cream, 1% [21 

U.S.C. § 355(j)(2)(A)(II)];  (2) has the same route of administration, dosage form, and strength 

as Soolantra® (ivermectin) Cream, 1% [21 U.S.C. § 355(j)(2)(A)(iii)]; and (3) is bioequivalent 
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and/or has the same therapeutic effect as Soolantra® (ivermectin) Cream, 1% [21 U.S.C. § 

355(j)(2)(A)(iv)]. 

11. As such, under 35 U.S.C. § 271(e)(2)(A), Teva has infringed the ˈ425 Patent by 

submitting the ANDA seeking permission to commercially manufacture, use, or sell the Accused 

Product prior to the expiration of the ˈ425 Patent. 

12. As a result of Tevaˈs infringement, Plaintiffs are entitled to a declaration that the 

Accused Product infringes the ˈ425 Patent if made, used as directed, sold, offered for sale, or 

imported during the term of the ˈ425 Patent. 

13. Plaintiffs will be substantially and irreparably harmed by Tevaˈs infringing 

activities unless those activities are enjoined by this Court.  Plaintiffs have no adequate remedy 

at law. 

14. As a result of Tevaˈs infringement, Plaintiffs are entitled to permanent injunctive 

relief, restraining and enjoining Teva and all those in privity or acting in concert with Teva from 

manufacturing, selling, offering to sell, or importing the Accused Product during the term of the 

ˈ425 Patent, or from otherwise infringing or inducing the infringement of the ˈ425 Patent. 

DEMAND FOR JURY TRIAL 

In the event Teva commercially manufactures, uses, sells, offers to sell, or imports the 

Accused Product prior to trial, Plaintiffs demand trial by jury of all issues and claims alleged 

herein. 

PRAYER FOR RELIEF 

WHEREFORE, Plaintiffs pray for the following relief: 

(A) A declaration that Tevaˈs commercial manufacture, use, offer for sale, or sale in, 

or importation into the United States of the Accused Product prior to the date of the expiration of 
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the Asserted Patents, including any patent extensions and any additional periods of exclusivity, 

would constitute infringement of such patents in violation of Plaintiffsˈ patent rights; 

(B) A declaration, pursuant to 35 U.S.C. § 271(e)(2)(A), that Teva has infringed the 

Asserted Patents by submitting the ANDA to the FDA to obtain approval to commercially 

manufacture, use, offer for sale, sell in, or import into the United States the Accused Product 

prior to the expiration of such patents, including any patent extensions and any additional periods 

of exclusivity, and that the Accused Product infringes such patents; 

(C) An order, pursuant to 35 U.S.C. § 271(e)(4)(A), that the effective date of any 

approval of the Accused Product described in the ANDA is not to be earlier than the date of the 

expiration of the Asserted Patents, including any patent extensions and any additional periods of 

exclusivity; 

(D) A permanent injunction, pursuant to 35 U.S.C. §§ 271(e)(4)(B) and (D), and 35 

U.S.C. § 283, enjoining Teva and its officers, agents, servants, employees, privies, and others 

acting for, on behalf of, or in concert with any of them, from commercially manufacturing, using, 

selling, or offering to sell the Accused Product within the United States; importing the Accused 

Product into the United States; or otherwise infringing or inducing the infringement of the 

Asserted Patents, prior to the date of the expiration of such patents, including any patent 

extensions and any additional periods of exclusivity; 

(E) An award to Plaintiffs, pursuant to 35 U.S.C. § 271(e)(4)(C), of damages and 

other monetary relief, as a result of Tevaˈs infringement, to the extent there has been any 

commercial manufacture, use, offer to sell, or sale within the United States or importation into 

the United States of the Accused Product prior to the date of the expiration of the Asserted 

Patents, including any patent extensions and any additional periods of exclusivity; and 
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(F) Such other and further relief as this Court may deem just and proper. 

Dated:  October 13, 2017 
 
 

Respectfully submitted, 
 
/s/ Jamil N. Alibhai  
Jamil N. Alibhai 
State Bar No. 00793248 
jalibhai@munckwilson.com 
Michael C. Wilson 
State Bar No. 21704590 
mwilson@munckwilson.com 
Daniel E. Venglarik 
State Bar No. 00791851 
dvenglarik@munckwilson.com 
Kelly P. Chen 
Texas State Bar No. 24062664 
kchen@munckwilson.com 
Jordan C. Strauss 
Texas State Bar No. 24088480 
jstrauss@munckwilson.com 
MUNCK WILSON MANDALA, LLP 
12770 Coit Road 
Dallas, Texas 75251 
Telephone:  972-628-3600 
Facsimile:  972-628-3616 
 
ATTORNEYS FOR PLAINTIFFS 
GALDERMA LABORATORIES, L.P., 
GALDERMA S.A., AND NESTLÉ SKIN 
HEALTH S.A. 
 

 
CERTIFICATE OF SERVICE 

 
I hereby certify that a true and correct copy of the above and foregoing was served on all 

counsel of record for Actavis Laboratories UT, Inc., Teva Pharmaceuticals USA, Inc., and Teva 
Pharmaceutical Industries Ltd. via the Courtˈs CM/ECF system on October 13, 2017. 

 
 

/s/ Jamil N. Alibhai  
Jamil N. Alibhai 

 
 
 
742966. 
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c 12) United States Patent 
J acovella et al. 

(54) TREATMENT OF PAPULOPUSTULAR 
ROSACEA WITH IVERMECTIN 

(71 )  Applicant: Galderma S.A., Cham (CH) 

(72) Inventors: Jean Jacovella, Antibes (FR); 
Jean-Paul Chappuis, Valbonne (FR); 
Alexandre Kaoukhov, Newport Beach, 
CA (US); Michael Graeber, 
Lawrenceville, NJ (US); Laurence 
Salin, La Roquette sur Siagne (FR); 
Michel Poncet, Mougins (FR); 
Philippe Briantais, Antibes (FR) 

(73) Assignee: Galderma S.A., Cham (CH) 

( * ) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 1 54(b) by 0 days. 

(21 )  

(22) 

(86) 

Appl. No.: 

PCT Filed: 

PCT No.: 

This patent is subject to a terminal dis
claimer. 

14/903,906 

Jul. 8, 2014 

PCT/US2014/045739 

§ 371 (c)(l), 
(2) Date: Jan.8, 2016 

(87) PCT Pub. No.: W02015/006319 

PCT Pub. Date: Jan. 15, 2015 
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TREATMENT OF PAPULOPUSTULAR 
ROSACEA WITH IVERMECTIN 

CROSS-REFERENCE TO RELATED 

APPLICATION 

Tuis application is a Section 371 of International Appli

cation No. PCT/US 14/45739, filed Jul. 8, 2014, which was 

published in the English language on Jan. 1 5 ,  201 5,  under 

International Publication No. WO 201 5/0063 1 9  A2, which 
10 

claims priority from U.S. patent application Ser. No. 1 4/209, 

958, filed Mar. 13,  2014, which is entitled to priority 

pursuant to 35 U.S.C. § 1 1 9(e) to U.S. Provisional Patent 

Application No. 61/843,540, filed Jul. 8, 201 3,  U.S. Provi- 15 
sional Patent Application No. 6 1/91 9,208 filed Dec. 20, 

2013, and U.S. Provisional Patent Application No. 6 1/927, 

7 1 7, filed Jan. 1 5 ,  2014, the disclosure of each of which is 

hereby incorporated by reference herein in its entirety. 

2 
U.S. Pat. No. 5,952,372 discloses a method of treating 

rosacea in humans involving orally or topically administer

ing ivermectin. However, according to U.S. Pat. No. 5,952, 

372, because of the skin harrier effect, topica! treatment with 

ivermectin would be anticipated to require once- or twice

daily applications for as long as four weeks to achieve 

suflicient follicle penetration and effective miticidal activity. 

It further describes that after ivermectin carries out its 

miticidal activity on skin Demodex folliculorum organisms, 

inflammatory responses to them begin to diminish but 

renmants of the dead mites still elicit some flushing and 

lesion formation until the cleanup processes of the body 

remove them, a process that requires six to eight weeks. It 

suggests to employ conventional anti-rosacea medications, 

such as oral tetracycline and topica! metronidazole, to sup-

press early flareups and to give early clinical response 

during the initia! phase of ivermectin administration. U.S. 

Pat. No. 5,952,372 contains no specific disclosure on topica! 

20 treatment of PPR. 
BACKGROUND OF THE INVENTION U.S. Pat. No. 6,1 33,3 10 and U.S. Pat. No. 8,4 1 5,3 1 1  also 

disclose a method of treating acne rosacea by topica! appli

cation of ivermectin. However, they contain no specific 

disclosure on treating inflammatory lesions of rosacea or 
25 PPR. 

Papulopustular rosacea (PPR) is a chronic inflanmiatory 

disorder characterized by facial papules, pustules, and per

sistent erythema. 1 It is highly prevalent and associated with 
adverse impact on quality of life and depression.2 The 
etiology of rosacea is multifactorial. In addition to neuro
vascular dysregulation, the facial skin of patients with 
rosacea is affected by augmented proinflammatory immune 
responses.3 The principal active cathelicidin peptide (LL- 30 
37) is highly concentrated in skin affected by rosacea and 
can contribute to acute inflammation.

4 
Moreover, PPR is 

characterized by the presence of inflammatory infiltrates that 
accompany flares, along with a heightened immune response 
involving neutrophilic infiltration and increased gene 35 
expression of IL-8.5 In addition to exogenous factors (in
cluding UV light, heat and alcohol), it may be triggered by 
Demodex folliculorum mites.3 Same studies of PPR 
observed higher mite densities compared to controls.6-

7 

Therefore, a multitude of factors can activate neurovascular 40 
and/or immune responses, and consequential inflammation 
leading to flares of rosacea.3 

Accordingly, treatments demonstrated to have a greater 
eflicacy in treating PPR, particularly moderate to severe 
PPR, than the currently available compositions, such as 
metronidazole compositions, are still needed to provide 
greater, langer lasting, or more rapid relief to those in need 
of the treatment. There is a need for improved effective 
treatment of PPR, particularly moderate to severe PPR. Such 
need is met by the present invention. 

BRIEF SUMMARY OF THE INVENTION 

It is now demonstrated that topica! administration of 
ivermectin provided more rapid relief of papulopustular 
rosacea as well as langer period of time that is free of relapse 
as compared to the currently available treatments, such as 
the topica! treatment with 0.75% by weight of metronida-
zole. 

In one genera! aspect, embodiments of the present inven
tion relate to a method of treating papulopustular rosacea in 
a subject in need thereof, comprising topically administering 
to a skin area affected by the papulopustular rosacea a 
therapeutically effective amount of a pharmaceutical com
position comprising ivermectin and a pharmaceutically 
acceptable carrier. 

Another genera! aspect of the present invention relates to 
a method of treating inflammatory lesions of papulopustular 
rosacea in a subject in need thereof, comprising topically 
administering to a skin area affected by the inflammatory 
lesions of papulopustular rosacea a pharmaceutical compo-

Inflammatory lesions of rosacea, particularly moderate to 
severe PPR, are diflicult to treat. Only a few therapeutic 
alternatives currently exist in the treatment of inflammatory 45 
lesions of rosacea. In the United States, only three FDA
approved treatments are indicated for the reduction of 
inflammatory lesions ofrosacea, including two topica! treat
ments. A recent Cochrane review noted some evidence 
supporting the effectiveness of topica! metronidazole and 50 
azelaic acid in the treatment of moderate to severe rosacea, 8 
yet it is clear that not all patients respond to these medica
tions. In a national survey of current rosacea medication 
users, 46% of patients had previously changed medications, 
usually due to a lack of improvement.9 

Ivermectin is an anti-parasitic drug derivative from the 
macrocyclic lactones family approved for human use for 
treatment and chemoprophylaxis of onchocerciasis and 
strongyloidiasis since 1 996 in the USA and since 1 988 in 
France. In addition, it has been approved in France for the 60 
treatment of human scabies. Oral ivermectin in human and 

55 sition comprising ivermectin and a pharmaceutically accept
able carrier. In a preferred embodiment of the present 
invention, the pharmaceutical composition comprises about 
0.5% to 1 .5% by weight ivermectin. 

anima! demodicidosis was effective in reducing Demodex 
folliculorum and improving demodicidosis. Moreover, when 
administered orally, ivermectin combined with a subsequent 
weekly application of topica! permethrin showed treatment 
eflicacy in a patient presenting chronic rosacea-like demodi
cidosis ( 14) .  

In another preferred embodiment of the present invention, 
the subject has moderate to severe papulopustular rosacea 
before the treatment. 

In yet another preferred embodiment of the present inven
tion, the subject has at least 1 0, preferably at least 1 2  and 
more preferably at least 1 5, inflammatory lesions of papu-

65 lopustular rosacea, before the treatment. 
According to embodiments of the present invention, once 

daily topica! treatment with ivermectin is significantly supe-
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rior than twice-daily topica! treatment with metronidazole in 

treating papulopustular rosacea. 

Other aspects, features and advantages of the invention 

will be apparent from the following disclosure, including the 

detailed description of the invention and its preferred 
embodiments and the appended claims. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

4 
is not an admission that any or all of these matters form part 
of the prior art with respect to any inventions disclosed or 
claim ed. 

Unless defined otherwise, all technica! and scientific 
terms used herein have the same meaning as commonly 
understood to one of ordinary skill in the art to which this 
invention pertains. Otherwise, certain terms used herein 
have the meanings as set forth in the specification. All 
patents, published patent applications and publications cited 

10 herein are incorporated by reference as if set forth fully 
herein. It must be noted that as used herein and in the The foregoing summary, as well as the following detailed 

description of the invention, will be better understood when 
read in conjunction with the appended drawings. For the 
purpose of illustrating the invention, there are shown in the 
drawings embodiments which are presently preferred. It 15 

should be understood, however, that the invention is not 
limited to the precise embodiments shown in the drawings. 

appended claims, the singular farms "a," "an," and "the" 
include plural references unless the context clearly dictates 
otherwise. 

Ivermectin is a member of the avermectin class, which has 
been shown in immunopharmacological studies to exert 
anti-inflammatory effects by inhibiting lipopolysaccharide
induced production of inflanmiatory cytokines, such as 
tumor necrosis factor alpha and interleukin (IL )-1 b, while 

FIG. 1 shows the median percentage change from base
line in lesion counts (ITT-LOCF population) in a dose range 
study, after various topica! treatments; 

FIG. 2 illustrates subjects' response to the statement "the 
product improves my rosacea" after various topica! treat
ments (ITT Observed); 

FIG. 3 shows subject disposition in 2 clinical studies on 
the safety and efficacy of ivermectin topica! treatment; 

FIG. 4 illustrates proportions of subjects achieving IGA 
success ("clear" or "almost clear"): (A) at week 12 in studies 
1 and 2; (B) at weeks 2, 4, 8 and 12 in study 1 ;  and (C)) at 
weeks 2, 4, 8 and 12 in study 2, wherein SOOLANTRA is 
a 1 % ivermectin cream; 

20 upregulating the anti-inflammatory cytokine IL-1 010. It is a 
semi-synthetic derivative isolated from the fermentation of 
Streptomyces avermitilis, that belongs to the avermectin 
family of macrocyclic lactones. Ivermectin is a mixture 
containing 5-0-demethy 1-22,23-dihydroavermectin Al a 

25 plus 5-0-demethyl-25-de(l -methylpropyl)-25-(1 -methyl
ethyl)-22,23-dihydroavermectin Ala, generally referred to 
as 22,23-dihydroavermectin Bla and Bib or H2B la and 
H2Blb, respectively. The respective empirica! formulas of 
H2B la and H2B lb are C48H74014 and C47H72014 with 

30 molecular weights of 875 . 1 0  and 861 .07 respectively. 

FIG. 5 shows the change from baseline in inflanmiatory 
lesion counts (ITT-LOCF): (A) mean absolute change 
(±standard error) in study 1 ;  (B) mean absolute change 
(±standard error) in study 2; (C) median percent change in 
study 1 ;  and (D) median percent change in study 2, wherein 35 

SOOLANTRA is a 1 % ivermectin cream; 

Ivermectin is a macrocyclic lactone derivative, its thera
peutic effect is thought to be prominently due to its anti
inflammatory properties, similar to that of other 
macrolides.11-12 Avermectin has been reported to exert anti
inflammatory effects by inhibiting lipopolysaccharide-in
duced production of inflammatory cytokines. In addition to 

FIG. 6 show subjects' rating of rosacea improvement in 
(A) Study 1 and (B) Study 2 at week 12;  

FIG. 7 are photographs of a patient at Baseline and Week 
1 2  (standard light); 

FIG. 8 shows subject disposition in a clinical study 
comparing the topica! treatments with ivermectin and met
ronidazole; 

FIG. 9 illustrates the mean percent change from baseline 

its anti-inflammatory mode of action, ivermectin possesses 
antiparasitic properties. lts predecessor, avermectin, is an 
antiparasitic agent of agricultural importance first isolated in 

40 1 974.13 Several studies support ivermectin's role in the 
effective oral treatment of cutaneous demodicidosis (in 
combination with topica! permethrin cream) and scabies, as 
well as topica! treatment ofhead lice.1

4
-16 Ivermectin causes 

in inflammatory lesion counts (ITT-LOCF) after the topica! 45 

treatments with ivermectin and metronidazole, *p<0.05, 
* *p<0.00 1 ;  

death o f  parasites, primarily through binding selectively and 
with high affinity to glutamate-gated chloride channels, 
which occur in invertebrate nerve and muscle cells. Tuis 
leads to the interruption of nerve impulses, causing paralysis 
and death of parasitic organisms. Ivermectin is known to act 
on Demodex mites in localized and generalized demodici-

FIG. 10 shows the success rate based on IGA of "clear" 
or "almost clear" after the topica! treatments with ivermectin 
and metronidazole, *p<0.05, * *p<0.00 1 ;  

FIG. 11 shows subjects' rating o f  rosacea improvement 
after the topica! treatments with ivermectin and metronida
zole; and 

50 dosis in animals and in humans. 

FIG. 12 shows time to first relapse defined as first 
re-occurrence of IGA;;,:2 after the successful treatments with 55 

ivermectin (CD5024) and metronidazole. 

In the present invention, studies were conducted to evalu
ate the efficacy and safety of ivermectin in treating papulo
pustular rosacea (PPR). It was discovered that, as early as 2 
weeks after the initia! topica! administration of a pharma
ceutical composition comprising 0.5 to 1 .5% (w/w) iver
mectin to the subject, a significant reduction in inflammatory 

DETAILED DESCRIPTION OF THE 
INVENTION 

Various publications, articles and patents are cited or 
described in the background and throughout the specifica
tion; each of these references is herein incorporated by 
reference in its entirety. Discussion of documents, acts, 
materials, devices, articles, or the like which have been 
included in the present specification is for the purpose of 
providing context for the present invention. Such discussion 

lesion count was observed. As used herein, a "significant 
reduction" refers to a reduction that is statistically signifi
cant, not due to chance alone, which has a p-value of 0.05 

60 or less. A "significant reduction" can have a p-value of less 
than 0.05, 0.04, 0.03, 0.0 1 ,  0.005, 0.001 ,  etc. As used herein, 
"inflammatory lesion count" refers to the number of inflam
matory lesions associated with rosacea or PPR. Inflamma
tory lesions can be papules and/or pustules. A papule is a 

65 small, solid elevation less than one centimeter in diameter, 
and a pustule is a small, circumscribed elevation of the skin, 
which contains yellow-white exudates. 
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The lesions can be, e.g., papules and/or pustules of any 

sizes (small or large). For example, at two weeks after the 

initia! treatment, about 30% (p<0.001) and 27.3% (p<0.01)  

median reduction of the inflammatory lesion counts were 

observed from patients treated with ivermectin in two sepa

rate clinical studies using methods of the present invention. 

These reductions are statistically significant because they 

had p values less than 0.01 or even less than 0.00 1 .  

Tuis early onset of significant effectiveness i s  unexpected 

and surprising in comparison with the conventional treat-
10 

ments. For example, significant treatment differences were 

only observed from week 4 or week 8 forward in two phase 

III studies for the topica! treatment of moderate PPR using 

twice-daily 1 5% azelaic acid (Thiboutot et al., 2003, J. Am 15 
Acad Dermatol, 48 (6): 836-845), while no statistically 

significant difference with respect to the median inflamma

tory lesion counts or the median percentage change in 

inflammatory lesion counts was observed at any evaluation 

time during the study (P;;,;0.29) of topica! treatment of 20 
moderate to severe PPR using once-daily 0.75% or 1 .0% 

metronidazole (Dahl et al., 200 1 ,  J. Am Acad Dermatol, 45 
(5): 723-730). 

Tuis early onset of significant effectiveness is also unex
pected and surprising in view of the prior teaching, that 25 
topica! treatment with ivermectin would be anticipated to 
require once- or twice-daily applications for as long as four 
weeks to achieve suflicient follicle penetration and effective 
miticidal activity; and that after ivermectin carries out its 
miticidal activity on skin Demodex folliculorum organisms, 30 
remnants of the dead mites still elicit some flushing and 
lesion formation until the cleanup processes of the body 
remove them, a process that requires six to eight weeks; and 
that conventional anti-rosacea medications, such as oral 
tetracycline and topica! metronidazole, are suggested to be 35 
employed to suppress early flareups and to give early 
clinical response during the initia! phase of ivermectin 
administration (see, e.g., U.S. Pat. No. 5,952,372). 

Side-by-side clinical studies in the present invention also 
showed that methods according to embodiments of the 40 
present invention result in more effective treatment of PPR 
as well as langer time for the relapse of PPR to occur than 
the conventional topica! treatment, such as that with met
ronidazole. In addition, methods according to embodiments 
of the present invention also result in less frequent adverse 45 
skin reactions than the conventional topica! treatments. 

While not wishing to be bound by the theory, it is believed 
that the mechanism of action of ivermectin in treating 
papulopustular rosacea may be linked to anti-inflanimatory 
effects of ivermectin as well as the death of Demodex mites 50 
that have been reported to be a factor in inflammation of the 
skin. Because ivermectin has bath anti-inflanimatory and 
anti-parasitic activities, treatment of PPR with ivermectin 
represents an innovative therapy addressing these relevant 
pathogenie factors in PPR, thus a navel addition to the 55 
current treatment armamentarium. 

6 
The pharmaceutical compositions according to the inven

tion are suited for treating the skin. They can be in liquid, 

pasty or solid form, and more particularly in the form of 

ointments, creams, milks, pomades, powders, impregnated 

pads, syndets, towelettes, solutions, gels, sprays, foams, 

suspensions, lotions, sticks, shampoos or washing bases. 

They can also be in the form of suspensions of microspheres 

or nanospheres or of lipid or polymerie vesicles or of 

polymerie patches and of hydrogels for controlled release. 

These compositions for topica! application can be in anhy

drous form, in aqueous form, or in the form of an emulsion. 

In one embodiment of the present invention, the pharma

ceutical composition being formulated as an emulsion, the 

topica! pharmaceutical emulsion comprises ivermectin, and 

one or more other ingredients selected from the group 

consisting of: an oily phase comprising dimethicone, 

cyclomethicone, isopropyl palmitate and/or isopropyl 

myristate, the oily phase further comprising fatty substances 

selected from the group consisting of cetyl alcohol, cetoste

aryl alcohol, stearyl alcohol, palmitostearic acid, stearic acid 

and self-emulsifiable wax; at least one surfactant-emulsifier 
selected from the group consisting of glyceryl/PEGlOO 
stearate, sorbitan monostearate, sorbitan palmitate, Steareth-
20, Steareth-2, Steareth-21 and Ceteareth-20; a mixture of 
solvents and/or propenetrating agents selected from the 
group consisting of propylene glycol, oleyl alcohol, phe
noxyethanol and glyceryl triacetate; one or more gelling 
agents selected from the group consisting of carbomers, 
cellulose gelling agents, xanthan gums, aluminum magne
sium silicates but excluding aluminum magnesium silicate/ 
titanium dioxide/silica, guar gums, polyacrylamides and 
modified starches; and water. 

In a preferred embodiment of the present invention, the 
pharmaceutical composition comprises 0.5-1 .5% (w/w) 
ivermectin, more preferably, about 1 % (w/w) ivermectin, 
and a pharmaceutically acceptable carrier. 

In another preferred embodiment of the present invention, 
the pharmaceutical composition comprises about 1 % (w/w) 
ivermectin, and one or more inactive ingredients selected 
from the group consisting of carbomer, such as carbomer 
copolymer type B; cetyl alcohol; citric acid monohydrate; 
dimethicone 20 Cst; edetate disodium; glycerin; isopropyl 
palmitate; methyl paraben; oleyl alcohol; phenoxyethanol; 
polyoxyl 20 cetostearyl ether; propylene glycol;  propyl 
paraben; purified water; sodium hydroxide; sorbitan monos-
tearate and stearyl alcohol. 

As used herein, the term "subject" means any anima!, 
preferably a mamma!, most preferably a human, to whom 
will be or has been administered compounds or topica! 
formulations according to embodiments of the invention. 
Preferably, a subject is in need of, or has been the object of 
observation or experiment of, treatment or prevention of 
papulopustular rosacea. 

As known to those skilled in the art, an "intent-to-treat 
population" or "ITT population" refers to all subjects who 
are randomized in a clinical study and to whom the study 
drug is administered. "ITT-LOCF" refers to the ITT popu
lation using the Last Observation Carried Forward (LOCF) 

According to an embodiment of the present invention, a 
method of treating papulopustular rosacea in a subject in 
need thereof, comprises topically administering to a skin 
area affected by the papulopustular rosacea a pharmaceutical 
composition comprising ivermectin and a pharmaceutically 
acceptable carrier. 

As used herein, "pharmaceutically acceptable carrier" 
refers to a pharmaceutically acceptable vehicle or diluent 
comprising excipients and auxiliaries that facilitate process
ing of the active compounds into preparations which can be 
used pharmaceutically. 

60 method, a standard method of handling missing data, which 
imputes or fills in values based on existing data. "ITT-MI" 
refers to the ITT population using the multiple imputations 
(MI) method based on all the data available in the model, 
another method for processing data known to those skilled 

65 in the art. A "per protocol population" or "PP population" 
refers to subjects of the ITT population in a clinical study 
who have no major deviations from the protocol of study. 
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number of PPR lesions (before treatment) by at least 1 to 100 
lesions or more, such as at least 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27, 28, 29, 30, 35, 40, 50, 60, 70, 80, 90 or 100 lesions or 

more. According to embodiments of the present invention, at 

least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 
90% or 100% reduction in inflammatory lesion count is 

observed after the treatment. Depending on the number of 

inflammatory lesions, and other factors, such as the condi

tions of the patient, the treatment can last as long as it is 

needed, such as 4 to 12 weeks. 

In one embodiment, "treatment" or "treating" refers to an 

amelioration, prophylaxis, or reversal of a disease or disor

der, or of at least one discemible symptom thereof. In 

another embodiment, "treatment" or "treating" refers to an 

amelioration, prophylaxis, or reversal of at least one mea
surable physical parameter related to the disease or disorder 
being treated, not necessarily discemible in or by the mam
ma!. In yet another embodiment, "treatment" or "treating" 
refers to inhibiting or slowing the progression of a disease or 
disorder, either physically, e.g., stabilization of a discernible 10 

symptom, physiologically, e.g., stabilization of a physical 
parameter, or bath. In yet another embodiment, "treatment" According to other embodiments of the present invention, 

the treatment reduces the IGA score in the treated subject. As 

15 used herein, the "success rate" in a clinical study refers to the 

percentage of subjects in the study having an IGA of 0 
("clear") or 1 ("almost clear") after the treatment. 

or "treating" refers to delaying the onset of a disease or 
disorder. 

Success of treating PPR can be measured using methods 
known in the art, such as by the reduction of inflanimatory 
lesion count from the baseline before treatment, by an 
improvement from the baseline in an investigator's global 
assessment (IGA) score, or by bath the reduction of inflam
matory lesion count and the IGA score. 

The IGA score is determined by a trained medica! pro
fessional evaluating the skin condition of a patient utilizing 
an investigative global assessment of the skin condition. 
Typically, such global assessments assign a value to the 
degree of rosacea exhibited by the skin. In addition to the 
assessment made by the medica! professional, the patient's 
input and observations of their skin condition and responses 
to various inquiries (e.g., stinging or burning sensations) 
also play a role in determining the IGA score that is 
assigned. For example, the IGA score for rosacea (Table 1) 
can range, for example, from 0 (clear) to 1 (almost clear) to 
2 (mild) to 3 (moderate) to 4 (Severe), including values 
between these numeric gradings, such as 1.5, 2.6, 3.4 etc. 
(e.g., intervals of 0.1). 

TABLE 1 

Investigator's Global Assessment of Rosacea Severity 

Grade 

Clear 
Almost Clear 

Mild 
Moderate 

Severe 

Score Clinical Description 

0 

2 

4 

No inflarnmatory lesions present, no erythema 
Very few small papules/pustules, very mild 
erythema present 
Few small papules/pustules, mild erythema 
Several small or large papules/pustules, 
moderate erythema 
Numerous small and/or large papules/pustules, 
severe erythema 

According to embodiments of the present invention, the 

pharmaceutical composition can be topically administered 

20 once or twice daily, preferably once daily. 
According to embodiments of the present invention, after 

the initia! successful treatment with ivermectin, i.e., to an 

IGA ofO or 1, it takes a longer time to relapse, i.e., to an IGA 

of 2 or above, as compared to the conventional treatments, 
25 such as topica! treatment with 0.75% by weight metronida

zole. For example, treatment with ivermectin (1 % ) once 

daily (QD) resulted in a statistically significant extended 

remission (e.g., delayed time to first relapse, and increase in 

the number of treatment free days) of rosacea when com-
30 pared to metronidazole 0.75% BID in subjects who were 

successfully treated (IGA 0 or 1) for 16 weeks. There was 

also a numerical trend in favor of ivermectin 1 % QD for the 

relapse rates. 

35 As used herein, "time to first relapse" is defined as the 

time elapsed between initia! successful treatment to an IGA 

of rosacea of 0 or 1 to the first reoccurrence of the IGA to 

2 or more in a subject. According to embodiments of the 

present invention, the median time to first relapse is about 

40 110, 115, 120, 125, 130, 135, 140, 145 or 150 days or more 

in subjects treated with ivermectin, with a p value of0.05 or 

less. 

Another aspect of the present invention relates to a 
method of treating inflammatory lesions of papulopustular 

45 rosacea in a subject in need thereof, comprising topically 
administering to a skin area affected by the inflammatory 
lesions of papulopustular rosacea a pharmaceutical compo
sition comprising ivermectin and a pharmaceutically accept
able carrier. In view of the present disclosure, a skin area that is 

affected by papulopustular rosacea can be identified using 50 
any diagnostic signs or means known in the art, and can be 
treated by methods according to embodiments of the present 
invention. Patients can have papulopustular rosacea at dif
ferent stages, from mild to severe. 

Preferably the subject has moderate to severe PPR before 
the treatment. More preferably, the subject has at least 15 
inflammatory lesions of PPR before the treatment. 

In another preferred embodiment, at two weeks after the 
initia! treatment, about 27% or more median reduction of the 

55 inflammatory lesion counts is observed from subjects treated 
with ivermectin, with a p value of 0.01 or less. 

In a preferred embodiment, the patient has moderate to 
severe papulopustular rosacea. As used herein, a patient 
having "moderate to severe papulopustular rosacea" has at 
least moderate facial erythema and at least 10 papulopustu-
lar lesions before treatment. For example, the patient can 
have an IGA of rosacea of 3 or 4, and at least 10, 15, 20, 25 60 

or more papulopustular lesions before treatment. 

Preferably, the pharmaceutical composition comprises 
0.5% to 1.5% by weight ivermectin, more preferably about 
1 % by weight ivermectin. 

In an embodiment of the present invention, as early as 2 
weeks after the initia! administration of the pharmaceutical 
composition to the subject, significant reduction in the 
inflammatory lesion count in the subject is observed. In 
other embodiments of the present invention, the method 

According to embodiments of the present invention, the 
papulopustular rosacea is treated by topically applying to a 
skin area affected by the papulopustular rosacea a pharma
ceutical composition comprising ivermectin and a pharma
ceutically acceptable carrier, and the treatment results in a 
reduction in the inflammatory lesion count from the baseline 

65 results in more reduction of the inflammatory lesion count 
and langer relapse-free time of the inflammatory lesions of 
rosacea in the subject in comparison to that achieved by 
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topically administering to the subject a second pharmaceu

tical composition comprising 0.75% by weight metronida

zole. 

Tuis invention will be better understood by reference to 

the non-limiting examples that follow, but those skilled in 
the art will readily appreciate that the examples are only 
illustrative of the invention and the claims which follow 
thereafter. 

Unless otherwise indicated, all percentages of the ingre- 10 
dients in the present application are percentages by weight 
(w/w). 

Example 1: Topica! Ivermectin Compositions 
15 

Examples of pharmaceutical compositions that can be 
used in the present invention are described in U.S. Pat. No. 
8,415,311 and U.S. Pat. No. 8,470,788, which are incorpo
rated herein by reference. Compositions useful in the present 

20 
invention include, but are not limited to, the following: 

Ingredients 

Ivermectin 
Glycerol 

Com osition 1 

Alwninum magnesium silicate 
Methyl para-hydroxybenzoate 
Disodium EDTA 
Citric acid monohydrate 
Isopropyl palmitate 
Glyceryl/PEG 100 stearate 
Self-emulsifiable wax 
Palmitostearic acid 
Steareth-20 
Sorbitan stearate 
Dimethicone 20 
Propyl para-hydroxybenzoate 
Propylene glycol 
Glyceryl triacetate 
Phenoxyethanol 
10% sodiurn hydroxide 
Water 

Com osition 2 

Ingredients 

Ivermectin 
Glycerol 
Acrylate Cl0-30 alkyl acrylate 
Crosspolymer 
Methyl para-hydroxybenzoate 
Disodiurn EDTA 
Citric acid monohydrate 
Isopropyl myristate 
Cetyl alcohol 
Stearyl alcohol 
Self-emulsifiable wax 
Palmitostearic acid 
Steareth-20 
Sorbitan palmitate 
Dimethicone 20 
Propyl para-hydroxybenzoate 
Propylene glycol 
Glyceryl triacetate 
Phenoxyethanol 

% by weight relative to 
the total weight of the 

Composition 

1.00 
4.0 
1.0 
0.2 
0.05 
0.05 
4.0 
3.0 
2.0 
2.5 
3.0 
2.0 
0.5 
0.1 
4.0 
1.0 
0.5 

qs pH 
qs 100 

% by weight relative to 
the total weight of the 

Composition 

1.00 
4.0 
0.15 

0.2 
0.05 
0.05 
4.0 
3.0 
2.0 
0.8 
0.5 
2.0 
1.0 
0.5 
0.1 
4.0 
1.0 
0.5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

Ingredients 

10% sodiurn hydroxide 

Water 

10 

-continued 

Composition 2 

Com osition 3 

% by weight relative to 

the total weight of the 

Composition 

qs pH 

qs 100 

Ingredients 

% by weight relative to 

the total weight of the 

Composition 

Ivermectin 

Glycerol 

Aluminum magnesium 

silicate 

Methyl para

hydroxybenzoate 

Disodium EDTA 

Citric acid 

monohydrate 

Isopropyl palmitate 

Glyceryl/PEG 100 

stearate 

Self-emulsifiable wax 

Palmitostearic acid 

Steareth-20 

Sorbitan palmitate 

Dimethicone 20 

Propyl para

hydroxybenzoate 

Propylene glycol 

Glyceryl triacetate 

Phenoxyethanol 

10% sodiurn hydroxide 

Water 

Ingredients 

Ivermectin 
Glycerol 

Com osition 4 

Acrylate Cl0-30 alkyl acrylate 
Crosspolymer 
Methyl para-hydroxybenzoate 
Disodiurn EDTA 
Citric acid monohydrate 
Isopropyl palmitate 
Cetyl alcohol 
Stearyl alcohol 
Oleyl alcohol 
Ceteareth-20 
Sorbitan monostearate 
Dimethicone 200 20 es 
Propyl para-hydroxybenzoate 
Propylene glycol 
Phenoxyethanol 
10% sodiurn hydroxide 
Water 

1.00 

4.0 

1.0 

0.2 

0.05 

0.05 

4.0 

3.0 

2.0 

3.0 

3.0 

2.0 

0.5 

0.1 

4.0 

1.0 

0.5 

qs pH 

qs 100 

% by weight relative to 
the total weight of the 

Composition 

1.00 
4.0 
0.2 

0.2 
0.05 
0.05 
4.0 
3.5 
2.5 
2.0 
3.0 
2.0 
0.5 
0.1 
2.0 
1.0 

qs pH 
qs 100 
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Composition 5 

Ingredients 

Ivermectin 

Glycerol 

Acrylate Cl0-30 alkyl acrylate 

Crosspolymer 

Methyl para-hydroxybenzoate 

Disodium EDTA 

Citric acid monohydrate 

Isopropyl palmitate 

Cetyl alcohol 

Stearyl alcohol 

Oleyl alcohol 

Ceteareth-20 

Sorbitan monostearate 

Dimethicone 200 20 es 

Propyl para-hydroxybenzoate 

Propylene glycol 

Phenoxyethanol 

US 9,782,425 B2 
12 

-continued 

Composition 5 

% by weight relative to 

the total weight of the 

Composition 

% by weight relative to 

the total weight of the 

Composition 

1.4 

4.0 

0.2 

0.2 

0.05 

0.05 

4.0 

3.5 

2.5 

2.0 

3.0 

2.0 

0.5 

0.1 

2.0 

1.0 

Gender n (%) 

Female 

Male 

Age, year 

Mean ± SD 

Phototype, n 

(%) 

II 

III 

IV 

Inflannnatory 

lesion, n (%) 

Mean ± SD 

Min, max 

!GA, n (%) 

1 �Almost 

Clear 

2 �Mild 

3 �Moderate 

4 = Severe 

10 

15 

20 

25 

Ingredients 

10% sodium hydroxide 

Water 

qs pH 

qs 100 

Example 2: Dosage Study on Topica! Treatment of 

PPR with Ivermectin 

A phase II, randomized, investigator-blinded, parallel-

group, active- and vehicle-controlled study was conducted 

to determine the optima! concentration and dose regimen of 

topica! ivermectin cream for the treatment of inflammatory 

lesions of rosacea, and evaluate eflicacy and safety. 

Eligible subjects were adults with PPR. The majority of 

the subjects had at least 15 facial inflammatory lesions and 

at least mild facial erythema based on IGA of rosacea 

severity. Table 2 shows the demographic and baseline clini

cal characteristics (ITT population) of the subjects: 

TABLE 2 

Ivermectin Ivermectin Ivermectin Ivermectin Metronidazole Vehicle 

1 % BID 1 % QD 0.3% 0.1 % 0.75% BID 

(N � 48) (N � 52) (N � 47) (N � 5 1) (N � 48) 

39 (81.3) 

9 (18.8) 

33 (63.5) 

19 (36.5) 

29 (61.7) 

18 (38.3) 

31 (60.8) 

20 (39.2) 

50.9 ± 12.3 50.4 ± 14.5 53.4 ± 14.5 52.7 ± 13.8 

7 (14.6) 

28 (58.3) 

12 (25.0) 

1 (2.1) 

37.3 ± 39.0 

16, 270 

2 (4.2) 

15 (31.3) 

28 (58.3) 

3 (6.3) 

4 (7.7) 

27 (5 1.9) 

14 (26.9) 

7 (13.5) 

35.8 ± 18.2 

16, 93 

0 

20 (38.5) 

24 (46.2) 

8 (15.4) 

6 (12.8) 

20 (42.5) 

17 (36.2) 

4 (8.5) 

35.1 ± 20.5 

14, 108 

1 (2.1) 

15 (31.9) 

21 (44.7) 

10 (21.3) 

4 (7.8) 

26 (51.0) 

18 (35.3) 

3 (5.9) 

31.1 ± 15.0 

15, 79 

1 (2.0) 

18 (35.3) 

29 (56.9) 

3 (5.9) 

34 (70.8) 

14 (29.2) 

52.2 ± 15.9 

3 (6.3) 

29 (60.4) 

14 (29.2) 

2 (4.1) 

37.4 ± 23.9 

15, 153 

1 (2.1) 

18 (37.5) 

21 (43.8) 

8 (16.7) 

QD 

(N � 50) 

35 (70.0) 

15 (30.0) 

52.2 ± 14.4 

7 (14.0) 

28 (56.0) 

15 (30.0) 

0 

35.8 ± 19.9 

15, 120 

1 (2.0) 

12 (24.0) 

28 (56.0) 

9 (18.0) 
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The subjects were randomized to receive one of the 
following six (6) regimens for 12 weeks: ivermectin 0.1  % 
(w/w) once-daily (QD), ivermectin 0.3% (w/w) QD, iver
mectin 1 % (w/w) QD, ivermectin 1 % (w/w) twice-daily 
(BID), metronidazole gel 0.75% (w/w) BID, or vehicle QD. 5 

The 6 groups were comparable in terms of demographic and 
baseline disease characteristics (Table 2): majority were 
female, Caucasian, with a skin phototype II and a mean age 
of 5 1 .9±14.2 years. On average, the subjects had 35 .4±23.8 
inflammatory lesions, and the majority (51 .0%) had an IGA 10 

of 3 (moderate). 
Inflammatory lesion (sum of papules and pustules) 

counts, rate of success [% subjects "clear" or "almost clear" 
based on Investigator's Global Assessment (IGA), a scale 
from 0 (clear) to 4 (severe)] ,  erythema [from 0 (none) to 3 15 

(severe)] ,  telangiectasia [from 0 (none) to 3 (severe)], 
adverse events, and satisfaction questionnaire (at the end of 
the study) were determined during the study. 

FIG. 1 shows the median percentage change from base

14 
Once daily topica! administration is further preferred 

because it promotes better patient compliance. 

Example 3: Eflicacy and Safety Study of 
Ivermectin 1 % Cream 

To demonstrate the eflicacy and safety of once-daily 
ivermectin 1 % (w/w) cream in subjects with PPR, two 
identically designed randomized, double-blind, controlled 
studies were conducted (hereafter designated Study 1 and 
Study 2). Bath studies were conducted in accordance with 
the ethica! principles of the Declaration of Helsinki and 
Good Clinical Practices, and in compliance with local regu
latory requirements.  

Each study had three parts. In the first part of the study, 
subjects with PPR were treated with ivermectin 1 % cream 
(IVM 1 % ) or vehicle once daily at bedtime for 1 2  weeks. In 
the second part of the study, subjects initially treated with 
IVM 1 % once daily at bedtime continued the same treat-

line in lesion counts (ITT-LOCF population). 
At week 12,  bath ivermectin 1 % (w/w) QD and BID were 

significantly more effective than vehicle QD in the ITT
LOCF analysis based on the percentage change from base
line in inflanmiatory lesion counts (median: -78.3% and 

20 ment, while subjects treated with the vehicle once daily 
switched to topica! treatment with azelaic acid 15% gel 
twice daily, in the morning and evening. The third part of the 
study consisted of 4 weeks safety follow-up, without treat-

-78.9% vs. -60.6%; bath p<0.05) (FIG. 1); this was also 25 

confirmed in the PP analysis. Although ivermectin 1 % (w/w) 
BID was significantly more eflicacious than vehicle, its 
magnitude of effect was not greater than ivermectin 1 % 
(w/w) QD. A numeric trend favoring ivermectin 1 % QD 
compared with metronidazole 0.75% BID was also observed 30 

in terms of median % change from baseline in inflanmiatory 
lesion counts [-78.3% vs. -69.2% at Week 1 2  (ITT-LOCF)] ; 
the sample size was not large enough to detect differences 
between these groups. 

All ivermectin dose regimens led to a significantly greater 35 

success rate than vehicle (70.8%, 65.4%, 63.8% and 62.7% 
for ivermectin 1% BID, 1% QD, 0.3% QD and 0 .1% QD, 
respectively, vs. 42.0% for vehicle at Week 12 ;  all p<0.05). 
Furthermore, the success rate for Metronidazole was 62.5%. 
No difference was observed in the change in erythema or 40 

telangiectasia between the active and contra! groups. 
All regimens were safe and well-tolerated, with similarly 

low incidence of adverse events. There were no serious 
related AEs. The majority of related AEs were mild, tran
sient and dermatologie in nature, the most frequent for the 45 

ivermectin groups being skin discomfort (4 subjects), skin 
buming sensation ( 4 subjects ), and worsening of rosacea (3 
subjects). 

FIG. 2 illustrates subjects' response to the statement "the 
product improves my rosacea" (ITT Observed). With 50 

increasing dosage of ivermectin, more subjects agreed with 
the statement "the product improves my rosacea" (FIG. 2) 
and were satisfied with the product (data not shown). The 
result was superior in ivermectin 1 % QD and BID groups 
compared to the metronidazole 0.75% BID group. The 55 

majority of subjects in all Ivermectin groups considered that 
the product was easy to use (at least 95 .5%), pleasant to use 
(at least 77.3%), and did not irritate the skin (at least 70.2%). 

Topica! administration of all tested ivermectin dose regi
mens (1 % BID, 1 % QD, 0.3% QD and 0.1  % QD) led to a 60 

significantly greater success rate in treating PPR than 
vehicle; the result was superior in ivermectin 1 % QD and 
BID groups compared to the metronidazole 0.75% BID 

ment. 
Eligible subjects were 18 years or older, with moderate or 

severe papulopustular rosacea as noted by an IGA of 3 
("several small or large papules/pustules, moderate ery
thema") or 4 ("numerous small and/or large papules/pus
tules, severe erythema"), and presenting with 15-70 facial 
inflammatory lesions (papules and pustules). A total of 683 
subjects with moderate to severe PPR were randomized in 
Study 1 (IVM 1 %: 45 1 ,  vehicle: 232), and 688 subjects in 
Study 2 (IVM 1 %: 459, vehicle: 229) (FIG. 3). 

Eligible subjects received either ivermectin cream 1 % 
cream ( once daily every day at bedtime) or vehicle cream 
(once daily every day at bedtime) on the entire face for 1 2  
weeks. They were instructed to apply a thin film o f  cream on 
the entire face (right and left cheeks, forehead, chin and 
nose ), e.g., in a pea-size amount of the cream, avoiding the 
upper and low er eyelids, lips, eyes and mouth. Subjects were 
also instructed to avoid rosacea triggers, such as sudden 
exposure to heat, certain foods, and excessive sun exposure. 
Study visits during the first study were as follows: screening 
visits, baseline, weeks 2, 4, 8, and 1 2  after the initia! 
administration. 

Eflicacy assessments at each visit were the IGA of disease 
severity, and inflanmiatory lesion counts (papules and pus
tules) on each of the five facial regions (forehead, chin, no se, 
right cheek, left cheek). Safety assessments included adverse 
events (AEs) throughout the study, local tolerance param
eters (stinging/burning, dryness, itching) at each study visit 
evaluated on a 4-point scale [from 0 (none) to 3 (severe)], 
and laboratory parameters (hematology and biochemistry) 
measured before and after treatment. Other assessments 
included the subject's evaluation of their rosacea improve
ment at the end of the study (week 12) compared to their 
condition at baseline, and two quality of life (QoL) ques
tionnaires [a dermatology-specific instrument, the Derma
tology Life Quality Index (DLQI)], 17 and a rosacea-specific 
instrument, the RosaQoL™1 8  completed at baseline and 
week 12 .  

The co-primary eflicacy endpoints in bath studies were 
the success rate based on the IGA outcome and absolute 

group; and once daily topica! administration of 1 % (w/w) change from baseline in inflammatory lesion counts at the 
ivermectin was considered the optima! dose regimen, 65 end of week 1 2  of the studies. The success rate based on IGA 
because it was safe, well tolerated, and provided signifi
cantly greater eflicacy than vehicle for the treatment of PPR. 

score [% of subjects who achieved "clear" or "almost clear" 
ratings on the IGA scale at week 1 2  (ITT-LOCF)] was 
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analyzed b y  the Cochran-Mantel-Haenszel (CMH) test 

stratified by analysis site, using the genera! association 

statistic. The absolute change in inflammatory lesion counts 

from baseline to week 1 2  (ITT-LOCF) was analyzed by 

analysis of covariance (ANCOVA). Missing data at week 1 2  

in the ITT population were imputed by the LOCF approach. 

Also, sensitivity analyses were conducted to impute missing 

data in order to assess the robustness of the primary eflicacy 

results. The secondary eflicacy endpoint was percent change 

in inflammatory lesion counts from baseline at week 1 2  

(ITT-LOCF). The QoL questionnaires were analyzed using 

the Wilcoxon rank sum test, and other variables were 

descriptively analyzed. High mean scores from the QoL 

questionnaires indicated a low quality of life. 

10 

15 
In Studies 1 and 2, the vast majority of subjects completed 

the study (9 1 .4% and 92.6%, respectively). The treatment 

groups were similar at baseline in terms of demographics 

and baseline disease characteristics, with about 3 1 -33 

inflammatory lesions on average and the majority having 20 

moderate rosacea (Table 3). Most subjects were female 

(68.2% and 66.7% in Studies 1 and 2, respectively) and 

Caucasian/white (96.2% and 95 .3%), with a mean age of 

50.4 and 50.2 years, respectively. Additionally, treatment 

groups were comparable regarding rates/reasons for early 25 

study discontinuation (FIG. 3). 

TABLE 3 

16 
a s  week 2 was exceptional when compared with similar data 

from treatment with metronidazole or azelaic acid. 

Tab Ie 4 summarizes eflicacy outcomes of bath studies at 

the end of the first part 12 week studies 

IVM 1% Vehicle IVM 1% Vehicle 
(N �451) (N � 232) (N � 459) (N � 229) 

!GA 

Number (%) of Subjects 173 27 184 43 
Clear or Almost Clear in (38.4) (11.6) (40.1) (18.8) 
the !GA at Week 12 
Inflarnmatory Lesions 

Mean inflammatory 31.0 30.5 33.3 32.2 
lesion cmmt at baseline 
Mean inflammatory 10.6 18.5 11.0 18.8 
lesion count at Week 12 
Mean Absolute Change -20.5 -12.0 -22.2 -13.4 
(%) in Inflammatory (-64.9) (-41.6) (-65.7) (-43.4) 
Lesion Cmmt from 
Baseline at Week 12 

The incidence of AEs was comparable between Studies 1 
and 2 ( 40.5% and 36.5% for IVM 1 % versus 39.4% and 
36.5% for vehicle, respectively). Fewer subjects in IVM 1 % 
groups tended to report related AEs than in vehicle groups 
(4.2% and 2.6% versus 7.8% and 6.5%, respectively), as 
well as for related dermatologie AEs (3 .5% and 1 .5% versus 
6.9% and 5 .7%) and related AEs leading to discontinuation 

Demographic and baseline clinical characteristics (ITT population) 

Study 1 Study 2 
Total Total 

(n � 683) (n � 688) 

Age, years Mean ± SD 50.4 ± 12.09 50.2 ± 12.29 

30 (1 .3% and 0.2%, versus 1 .7% for bath vehicle groups). A 
similarly low proportion of subjects reported serious AEs for 
IVM 1 % and vehicle groups (0.7% and 1 .5% versus 0.4% 
and 1 .7%). There were no related serious AEs. The most 
common related AE in Study 1 was sensation of skin 

Min, Max 19, 88 18, 89 
Gender, n (%) Female 466 (68.2%) 459 (66.7%) 

Male 217 (31.8%) 229 (33.3%) 
Race White 657 (96.2%) 656 (95.3%) 

Black or African 9 (1.3%) 10 (1.5%) 
American 
Asian 6 (0.9%) 15 (2.2%) 
Other 11 (1.6%) 7 (1.0%) 

Inflammatory lesion Mean ± SD 30.9 ± 14.33 32.9 ± 13.70 
cmmts 
!GA 3 �Moderate 560 (82.0%) 403 (83.3%) 

4 = Severe 123 (18.0%) 81  (16.7%) 

The proportion of subjects achieving IGA success ("clear" 
or "almost clear") at week 1 2  for Studies 1 and 2 were 38.4% 

and 40. 1 %, respectively for IVM 1 % compared to 1 1 .6% 

and 1 8.8% for vehicle (bath p<0.001 ; FIG. 4A). A signifi

cant difference between treatment arms in bath studies was 

observed based on IGA since week 4 (10.9% and 1 1 .8% 

versus 5 .6% and 5 .7%, respectively; bath p<0.05), and was 

sustained until Week 12 (FIGS. 4B and 4C). 

35 burning: 8 (1 .8%) in IVM 1 % subjects versus 6 (2.6%) for 
vehicle. For Study 2, the most common relatedAEs for IVM 
1 %  were pruritis and dry skin (3 subjects each (0.7%)) 
compared to 0 and 2 subjects (0.9%) for vehicle, respec
tively. In addition, laboratory tests did not demonstrate 

40 clinically significant abnormalities. 
At baseline before treatment application, a large propor

tion of subjects presented with local cutaneous symptoms 
consistent with rosacea, especially mild or moderate dry 
skin (for Studies 1 and 2, 63.0% and 57.0% for IVM 1 %, and 

45 59.3% and 60.0% for vehicle, respectively) and mild or 
moderate itching (57.3% and 49.4% for IVM 1 %, and 45 .4% 
and 49. 1% for vehicle). At week 12 (last available data 
observed), the majority of subjects had none of the 2 
cutaneous symptoms. A trend was observed in terms of 

50 absence of dryness in 83-86% of IVM 1 % subjects versus 
72-7 6% for vehicle, as well as for absence of itching in 
82-85% for IVM 1 % versus 70-78% for vehicle. 

For inflammatory lesion counts, the mean difference 55 

between IVM 1 % and vehicle from baseline to week 12 was 
-8. 13 lesions for Study 1 and -8.22 for Study 2 (bath 
p<0.001 versus vehicle), with a 95% Cl of [-10.12,  -6.13] 
and [-10. 1 8, -6.25],  respectively (FIGS. SA and SB). A 
mean reduction of 9 lesion counts was observed at week 2 60 

in bath studies when treated with IVM 1 % (FIGS. SA and 
SB). Median reduction from baseline in inflammatory lesion 
counts for bath studies was 76.0% and 75 .0%, respectively, 
versus 50.0% for bath vehicle groups at week 1 2  (p<0.001), 
with significant difference observed by week 2 at a median 65 

reduction of 30% and 27.3% (FIGS. SC and SD). This 
significant reduction in inflammatory lesion counts as early 

Improvement after treatment was rated by subjects as 
"excellent" or "good" by 69% and 66.2% for IVM 1 % 
compared to 38.6% and 34.4% for vehicle (p<0.001), 
respectively (FIG. 6). "Excellent" improvement was 
reported by 34.3% and 32.0% for IVM 1 % versus 9.5% and 
7.3% for vehicle. 

After 12 weeks of treatment, improved QoL scores were 
observed for subjects in the IVM 1 % compared to vehicle 
groups.  For the DLQI, it is of note that no difference 
between treatment groups was observed at baseline. At the 
end of each study, more subjects in the IVM 1 % group 
(about 53%) than vehicle (about 35%) considered that their 
disease had no effect on their overall QoL (p<0.001) .  For 
RosaQoL™, improvement in QoL from baseline was higher 
in bath studies for IVM 1 % (-0.64±0.7 and -0.60±0.6 
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versus -0.35±0.5 for bath vehicle groups (p<0.001 and 

p=0.001 for Studies 1 and 2, respectively). Tuis result 

indicates that a higher proportion of subjects feit that their 

quality of life was not negatively impacted by rosacea in the 

group treated with IVM, compared to the contra! group 5 

treated with vehicle. 

IGA was assessed during the second part of the studies ( 40 

weeks ). The percentages of subjects treated with IVM 1 % 

achieving an IGA score of 0 or 1 continued to increase up to 

week 52, the end of the second part of the studies. The 

success rate (IGA=O or 1) at week 52 was 7 1 . 1  % and 76% 

in studies 1 and 2 respectively. In bath studies, the inci

dences were comparable in the 2 groups of subjects treated 

by IVM 1 % cream QD and azelaic acid 15% gel BID across 

the categories of related AEs, dermatologie AEs, serious 

AEs, related AEs leading to discontinuation, and AEs of 

special interests. There was no serious related AEs. 

1 0 

1 5 

18 
thema") o r  4 ("numerous small and/or large papules/pus

tules, severe erythema"), and presenting with 15-70 facial 

inflammatory lesions (papules and pustules ). 

Subjects were randomized in a 1: 1 ratio to receive either 

IVM 1 % cream ( once daily, QD, at bedtime) or metronida

zole 0.75% cream (twice daily, BID, as per labelling at 

morning and bedtime) for 1 6  weeks. Study drugs were 

applied in a thin film on the entire face (right and left cheeks, 

forehead, chin and no se), avoiding the upper and low er 

eyelids, lips, eyes and mouth. The subjects were instructed 

to maintain a consistent lifestyle throughout the study 

regarding rosacea triggers (i.e. avoiding environmental fac-

tors, certain foods, and excessive sun exposure). 

Efficacy assessments at each visit were inflammatory 

lesion counts (papules and pustules) counted on five facial 
In the follow up third part of the studies, subjects treated 

with IVM 1 % cream QD and azelaic acid 15% gel BID 

during the second part of the studies were comparable in 

reporting AEs. No subjects reported related serious AEs, 

related AEs leading to discontinuation. 

20 regions (forehead, chin, nose, right cheek, left cheek), and 

the Investigator's Global Assessment (IGA) of disease 

severity. Safety assessments included adverse events (AEs) 

throughout the study, local tolerance parameters (stinging/ 

The most frequent (>0.5% in any arm) AEs were skin 

disorders, and were less frequent with IVM 1 % cream QD 

than azelaic acid 1 5% gel BID in bath studies. 

25 burning, dryness, itching) at each visit evaluated on a 

4-point scale (from 0 (none) to 3 (severe)), and laboratory 

parameters measured at baseline, weeks 9 and 16 .  Other 

assessments included the subject's evaluation of rosacea 
These two pivotal studies demonstrated the efficacy and 

safety of topica! ivermectin 1 % cream in the treatment of 30 

inflammatory lesions of rosacea with reproducibility. The 

effect was robust and highly significant (p, 0.001) in all 
primary and secondary endpoints at week 12 (ITT-LOCF). 

Onset of treatment effect was observed at week 4 in each 

study based on bath IGA and lesion counts. Onset of 35 

treatment effect was observed at week 2 in each study based 

improvement compared to their condition at baseline, and 

subject's appreciation questionnaire at the end of the study 

(regarding satisfaction with the study drug). Lastly, a quality 

of life questionnaire (Dermatology Life Quality Index 

(DLQI)) was completed at baseline and at the end of the 

study (week 1 6). 

The ITT population included all subjects who were ran

domized and to whom the study drug was administered. The 

40 safety population included all subjects who received the 

on lesion counts. The ivermectin 1 % cream was well toler

ated and safe in bath studies. No notable difference was 
observed between the ivermectin 1 % cream QD and corre

sponding vehicle and azelaic acid 1 5% gel BID. The most 

frequent (>0.5% in any arm) AEs were skin disorders, and 

were less frequent with IVM 1 % cream QD than with the 

respective comparator. In addition, the continued daily 

application of the Ivermectin 1 % Cream QD up to 1 year is 45 
well tolerated, with no unexpected safety findings associated 

with chronic use. 

In conclusion, ivermectin, such as 1 % ivermectin cream, 

was effective and safe in treating papulopustular rosacea. 

study medication. The primary efficacy endpoint, percent 

change in inflanimatory lesion counts from baseline to week 

1 6, was analyzed using the CMH test stratified on center, 

with ridit transformation and row mean score difference 

statistic. Secondary efficacy endpoints included success rate 

(percent of subjects with IGA rated 0 ("clear") or 1 ("almost 

clear") ( analyzed by CMH test stratified on center using 

genera! association statistic), IGA and absolute change in 

Example 4: Comparison of the Efficacy and Safety 

of Ivermectin 1 % Cream vs. Metronidazole 0.75% 

Cream 

50 lesion counts (analyzed using ANCOVA, including treat

ments and analysis center as factors, and baseline as covari

ate ). LOCF was the primary method for imputation of 

missing data, and multiple imputations (MI) method was 

55 
used for sensitivity. Other variables were descriptively ana

lyzed. 
Tuis was an investigator-blinded, randomized, parallel 

group study comparing the efficacy and safety of ivermectin 

(hereafter designated IVM) 1 % (w/w) cream vs. metronida

zole 0.75% (w/w) cream with a 1 6-week period A and a 60 

36-week period B to study recurrence. Study visits during 

Period A were as follows: a screening visit, and at baseline, 

weeks 3, 6, 9, 12 and 1 6. 

Eligible subjects were 1 8  years or older, with moderate or 65 
severe papulopustular rosacea as noted by an IGA of 3 
("several small or large papules/pustules, moderate ery-

A total of 1 ,034 subjects were screened and 962 random
ized to receive IVM 1 % cream (n=478) or metronidazole 
0.75% cream (n=484); 902 (93.8%) completed the study 
(FIG. 8). Treatment groups were comparable at baseline in 
terms of demographics and baseline disease characteristics, 
with about 32 inflammatory lesions on average and the 
majority having moderate rosacea (83.3% with an IGA of3) 
(Tab Ie 5). As expected, the quantity of product applied in the 
metronidazole group (BID applications) was nearly twice as 
much as the product applied in the IVM 1 % group (QD), 
with a mean of 1 .3 1  g vs. 0.72 g, respectively. 
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TABLE 5 

Demographic and baseline clinical characteristics CITT population) 

Metronidazole 
Ivermectin 1 % 0.75% Total 

(n � 478) (n � 484) (n � 962) 

Age, years Mean ± SD 5 1.22 ± 13.40 5 1.87 ± 13.24 51.54 ± 13.32 
Min, Max 18, 85 18, 90 18, 90 

Gender, n (%) Female 311 (65.1%) 316 (65.3%) 627 (65.2%) 
Male 167 (34.9%) 168 (34.7%) 335 (34.8%) 

Race Asian 3 (0.6%) 3 (0.3%) 
White 475 (99.4%) 484 (100.0%) 959 (99.7%) 

Skin Phototype 1 18 (3.8%) 17 (3.5%) 35 (3.6%) 
II 245 (51.3%) 234 (48.3%) 479 (49.8%) 
III 178 (37.2%) 213 (44.0%) 391 (40.6%) 
IV 36 (7.5%) 19 (3.9%) 55 (5.7%) 
v 1 (0.2%) 1 (0.2%) 2 (0.2%) 

Inflammatory lesion Mean ± SD 32.87 ± 13.95 32.07 ± 12.75 32.46 ± 13.36 
Counts 
Investigator Global 3 �Moderate 398 (83.3%) 403 (83.3%) 
Assessment 4 = Severe 80 (16.7%) 81 (16.7%) 

Regarding the primary endpoint, at week 1 6  (ITT-LOCF), 
IVM 1 % cream was significantly superior to metronidazole 
0.75% cream in terms of percent reduction from baseline in 
inflammatory lesion counts (83.0% vs. 73.7%; p<0.00 1 ;  
FIG. 9). Tuis difference was observed as early a s  week 3 
(ITT-LOCF) (as soon as week 6 with ITT-MI), and this 
continued through week 1 6  (all p-values s0.04). It should be 
noted that in this study, there was no study visit or assess
ment prior to Week 3,  thus the differences in treatment could 
have been observed earlier than week 3 ifthe first study visit 
was conducted earlier. Similar results were found for the 
IGA success rate (subjects rated "clear" or "almost clear"): 
84.9% for IVM 1 % cream vs. 75 .4% for metronidazole 
0.75% cream at week 1 6  (ITT-LOCF) (p<0.001).  As illus
trated in FIG. 10, the difference in IGA was the highest at 
week 12 (1 4.9% superior for ivermectin). 

About 13% more subjects were rated as "clear" in terms 
of IGA for IVM 1 % than metronidazole 0.75% (34.9% vs. 
2 1 .7%, respectively). Furthermore, in a subgroup analysis of 
success rate according to IGA severity, about 20% more 
subjects with severe rosacea at baseline in the IVM 1 % 
group achieved success (82.5% vs. 63.0%). 

The incidence of adverse events (AEs) was similar 
between groups (32.4% vs. 33 .1  % of subjects in the IVM 
1 % and metronidazole 0.75% groups, respectively), as well 
as for related AEs (2.3% vs. 3.7%). Furthermore, a compa
rably low number of subjects experienced a related derma
tologie AE (9 subjects (1 .9%) in the IVM 1 % group and 1 2  
(2.5%) in the metronidazole 0.75% group). The most com
mon related AE was skin irritation (3 subjects (0.6%) vs. 4 
subjects (0.8%) for IVM 1% and metronidazole 0.75%, 
respectively). Thirteen subjects reported serious but unre
lated AEs. A total of3 subjects (0.6%) in the IVM 1 % group 
experienced related adverse events leading to discontinua
tion (due to skin irritation and hypersensitivity), compared 
to 1 0  (2. 1  %) subjects in the metronidazole 0.75% group (due 
to skin irritation, allergie dermatitis, aggravation of rosacea, 
erythema, pruritis, and genera! disorders (hot feeling)). 

In terms of local tolerance, the incidence of worsening 
from baseline was higher in the metronidazole 0.75% group 
for stinging/burning (15 .5% vs. 1 1 . 1%), dryness (12.8% vs. 
1 0.0% ), and itching (11 .4% vs. 8.8% ). Laboratory tests did 
not demonstrate clinically significant abnormalities. 

At the end of period A of this study, the majority (85 .5%) 
of subjects in the IVM 1 % group rated their global improve
ment as "excellent" or "good" compared to 74.8% in the 

801 (83.3%) 
161 (16.7%) 

metronidazole 0.75% group. Furthermore, more subjects 
receiving IVM 1 % reported an "excellent" improvement of 
their rosacea (52.3% vs. 37.0%, respectively; FIG. 11). 

25 Regarding the subject's appreciation questionnaire, more 
subjects in the IVM 1 % group were satisfied with the study 
drug (76.0% vs. 61 .3% in the metronidazole 0.75% group). 
In addition, more subjects treated by IVM 1 % tended to 
consider the product easy to use and that the time needed for 

30 
application was satisfactory, whereas more subjects found 
metronidazole 0.75% to be irritating (data not shown). 

At baseline, the mean DLQI scores were similar between 
groups (6.95 for IVM 1% and 6.05 for metronidazole 0.75%, 
respectively). Patients treated with IVM 1 % showed a 
higher numerical decrease in their DLQI score than patients 

35 treated with metronidazole 0.75% (-5 . 1 8  vs. -3 .92; p<0.01), 
indicating a higher improvement in quality oflife. At the end 
of the study, 7 1  % of patients treated with IVM 1 % reported 
no effect at all on their quality of life (vs. 64% for metron
idazole 0.75%), which means that a higher proportion of 

40 subjects feit that their quality of life was not negatively 
impacted by rosacea in the group treated with IVM, com
pared to the group treated with metronidazole. The study 
drugs diverged in favor of IVM 1 % in the symptoms and 
feelings sub-scale (level of itching, soreness, pain or sting-

45 ing: "not at all" for 78.7% vs. 63 .0% in the metronidazole 
0.75% group; level of embarrassment or self-consciousness: 
"not at all" for 70.3% vs. 60. 1 %, respectively). 

Topica! metronidazole 0.75% (w/w) has been one of the 
most frequently used therapies in the treatment of papulo-

50 
pustular rosacea. In this study, IVM 1 % cream was signifi
cantly superior to metronidazole 0.75% cream in terms of 
percent reduction from baseline in inflammatory lesion 
counts, with an onset of eflicacy (first difference vs. met
ronidazole 0.75%) as early as 3 weeks (or even earlier) that 
continued through 1 6  weeks. The findings show that iver-

55 mectin is more eflicacious than metronidazole, with a ten
dency even in patients with higher lesion counts. 

An overall good safety profile was observed for IVM, and 
it was well-tolerated in comparison with metronidazole. It is 
not surprising that for bath products, patients experienced a 

60 similarly low number of related adverse events, particularly 
since the tolerability of metronidazole is known to be 
satisfactory. Metronidazole's higher incidence of worsening 
from baseline concerning stinging/burning, dryness, and 
itching may be attributed to the usual signs and symptoms of 

65 rosacea. Nevertheless, this affected the level of quality oflife 
as measured by the DLQI, as more patients in the metron
idazole group reported itching, soreness, pain or stinging. 
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Patient-reported outcomes for IVM 1 % cream were con
sistent with its superior efficacy results. More patients using 
IVM indicated that the product was easy to use and that the 
time needed for application was satisfactory, implying that 
the daily application is more convenient than metronida
zole's twice-daily regimen. Related to quality of life mea
sures, few er patients using IVM considered themselves to be 
embarrassed or self-conscious. Thus, ivermectin appears to 
be adapted to the complex etiology of rosacea, and in the 
study IVM 1 % cream demonstrated superiority to metron-

22 
subjects included in Period B (399 in Ivermectin 1% and 358 

in Metronidazole 0.75% groups, respectively), 504 (66.6%) 

were female, 7 54 (99 .6%) were Caucasian and the mean age 

was 5 1 .9 years. In terms of disease characteristics, the means 

inflammatory lesion counts were similar in bath groups 

(median 2.0). But, the proportion of subjects with an IGA of 

0 was higher in Ivermectin group than in Metronidazole 

group (41 .6% versus 29. 1%) due to the higher efficacy of 

Ivermectin treatment from Period A. 

TABLE 6 

End of Period A disease characteristics of subjects entering Period B 

Ivermectin Metronidazole TOTAL 

Inflannnatory N 399 358 757 

lesion cmmts Mean 2.58 2.96 2.76 

SD 3.20 3.42 3 .31  

Median 2.00 2.00 2.00 

Min-Max 0-19 0-24 0-24 

P25-P75 0-4 0-4 0-4 

Investigator N 399 358 757 

Global Assessment 0 � Clear 1 66 (41 .6%) 104 (29.1%) 270 (35.7%) 

Nodules 

Papules 

Pustules 

idazole 0.75% cream in terms of inflanmiatory lesion reduc
tion. As noted in the afore-mentioned Cochrane review, few 
robust studies have compared topica! metronidazole with 

40 
another rosacea treatment and in three identified studies, 
topica! metronidazole was either non-significantly different 
or less effective than azelaic acid.

8 
While metronidazole has 

been used in the past as a reasonable treatment for the 
papulo-pustular lesions of rosacea, its efficacy is surpassed 
by that of ivermectin along with the advantage of once-daily 45 

do sing. 
The relapse among subjects successfully treated at the end 

of the Period A  was studied during the treatment free Period 

1 � Almost Clear 233 (58.4%) 254 (70.9%) 487 (64.3%) 

N 399 358 757 

0 397 (99.5%) 357 (99.7%) 754 (99.6%) 

2 (0.5%) 1 (0.3%) 3 (0.4%) 

N 399 358 757 

Mean 2.27 2.56 2.40 

SD 2.77 2.83 2.80 

Median 2.00 2.00 2.00 

Min-Max 0-16 0-17 0-17 

P25-P75 0-4 0-4 0-4 

N 399 358 757 

Mean 0.32 0.40 0.36 

SD 0.91 1 .20 1 .06 

Median 0.00 0.00 0.00 

Min-Max 0-9 0-12 0-12 

P25-P75 0-0 0-0 0-0 

The time to first relapse, defined as time elapsed between 
Week 1 6  and first reoccurrence ofIGAat "2", "3" or "4" was 
analyzed following 2 definitions: ( 1 )  the first one was based 
on IGA only; and (2) the second one took also into account 
any major deviations by imputing relapse the day of first 
major deviation. For each definition, a sensitivity analysis 
was performed by imputing relapse 4 weeks after discon
tinuation for all subjects who discontinued early from Period 
B without relapse. Relapse rates followed the same conven
tion analyses as the time to relapse. 

The median times to first relapse were 1 1 5  days for 
ivermectin 1 % QD and 85 days for Metronidazole 0.75% 
BID (p=0.0365), the relapse rates were 62.7% and 68.4% 
respectively (Table 7). See also FIG. 12. When conducting 
the sensitivity analysis by imputing relapse 4 weeks later to 
subjects who discontinued early without relapse, the medi
ans were 1 14 days and 85 days (p=0.0594) and the relapse 
rates were 66.2% and 70.4%, respectively. Similar results 
were obtained when taking also into account the day of first 
major deviation. 

N 
Median and 95% 

Confidence Interval 
Mean ± Standard Error 

TABLE 7 

IVM 1% 

399 

115.0 [113;  165] 

147.0 ± 4.66 

Metronidazole p-value (1)  

358 0.0365 

85.0 [85; 1 13] 

133.6 ± 5.13 

B (36 weeks ). At the end of Period A, only subjects with an 
IGA of "O" or "1"  (clear or almost clear) were eligible for 50 

entering Period B.  Then, their study treatment was discon
tinued and the subjects were followed for up to 8 months (36 
weeks). In case of reoccurrence of an IGA of at least "2" 
(mild) at any time during Period B, the subjects were 
retreated with the same treatment received during the Period 55 

A. The re-treatment was stopped as soon as the IGA was 
back to "O" or " 1 "  (clear or almost clear). The maximum 
duration ofre-treatment was 1 6  consecutive weeks to mimic 
the Period A treatment duration. In order to characterize the 
relapses, the following parameters were assessed: (1)  time of 60 

first relapse (time elapsed between Week 1 6  and first reoc
currence of IGA at "2", "3" or "4" inducing a retreatment 
course), (2) relapse rate (percentage of subjects with reoc
currence ofIGAat "2", "3" or "4" after a period free of study 
treatment) and (3) number of days free of treatment. 65 Relapse is based on IGA only 

(1) Logrank test At the start of Period B, treatment groups were compa
rable with respect to the demographic. Of the total 757 

                                                                                         
 Case 3:17-cv-01076-M   Document 59   Filed 11/17/17    Page 30 of 33   PageID 1200



US 9,782,425 B2 
23 

Number of days free of treatment was defined for each 

subject enrolled in period B as the time interval between a 

visit where IGA is assessed as 0 or 1 and the next visit. The 

number of treatment-free days is the summation over all 

visits of period B meeting this criterion. An additional 5 

analysis was also performed by subtracting from the days 

free of treatment any time interval between visits when the 

subject while being IGA 0 or 1 had a major protocol 

deviation. 

Based on IGA score showed a mean days free oftreatment 
1 0 

of 1 83 days for ivermectin 1 % QD versus 170 days for 

metronidazole (p=0.026). When taking into account the 

protocol deviations the mean days free of treatment 

remained nearly the same 1 8 1  days versus 1 68 days 1 5 
(p=0.02 1 )  in favor of ivermectin 1% QD. 

Ivermectin 1 % cream QD treatment resulted in a statis

tically significant extended remission (i.e. delayed time to 

first relapse, and increase in the number of treatment free 

days) of rosacea when compared to Metronidazole 0.75% 20 
BID in subjects who were successfully treated (IGA O (clear) 

or 1 (almost clear)) for 1 6  weeks. There was also a numerical 

trend in favor of Ivermectin 1 % cream QD for the relapse 

rates (62.7% and 68.4% in the Ivermectin 1 % group and 
Metronidazole 0.75% group, respectively). It should be 25 

noted that the differences observed in favor of Ivermectin 
1 % in Period B are presumably the consequence of the 
higher efficacy of Ivermectin compared to Metronidazole 
observed at the end of Period A, with a higher proportion of 
subjects with an IGA=O in the Ivermectin group ( 41 .6% and 30 

29.1 % in Ivermectin and Metronidazole, respectively). 
The overall pharmacoeconomic benefit of lvermectin 1 % 

cream QD versus Metronidazole 0.75% cream BID over the 
one year duration of the study (Period A & B), is consider
able when viewed as the sum of the following elements: 35 

benefit of Ivermectin over Metronidazole observed at the 
end of Period A (84.9% of success in Ivermectin group Vs. 
75 .4% in Metronidazole group ), time to first relapse ( 1 1 5  Vs. 
85 days), relapse rate (62.7% Vs. 68.4%) and number of 
days free of treatment (183 .4 Vs. 1 70.4). 40 
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It will be appreciated by those skilled in the art that 

changes could be made to the embodiments described above 
without departing from the braad inventive concept thereof. 
It is understood, therefore, that this invention is not limited 
to the particular embodiments disclosed, but it is intended to 
cover modifications within the spirit and scope of the present 
invention as defined by the appended claims. 

We claim: 
1. A method of treating papulopustular rosacea in a 

subject in need thereof, comprising topically administering, 
once daily, to a skin area affected by the papulopustular 
rosacea a therapeutically effective amount of a pharmaceu
tical composition comprising ivermectin and a pharmaceu
tically acceptable carrier without co-administration of 
another active pharmaceutical ingredient, wherein the phar
maceutical composition comprises 0.5% to 1 .5% by weight 
ivermectin. 

2. The method of claim 1, wherein the subject has 
moderate to severe papulopustular rosacea before the treat
ment. 

3. The method of claim 1, wherein the subject has 1 5  or 
more inflammatory lesions of the papulopustular rosacea 
before the treatment. 

10  

26 
istering to the subject, twice daily, a second pharmaceutical 
composition comprising 0.75% by weight metronidazole. 

9. The method of claim 1, wherein once daily topically 
administering to the subject the pharmaceutical composition 
results in langer relapse-free time of the papulopustular 
rosacea in the subject in comparison to that achieved by 
topically administering to the subject, twice daily, a second 
pharmaceutical composition comprising 0.75% by weight 
metronidazole. 

10. A method of treating inflammatory lesions of papu-
lopustular rosacea in a subject in need thereof, comprising 
topically administering, once daily, to a skin area affected by 
the inflammatory lesions of papulopustular rosacea a phar
maceutical composition comprising ivermectin and a phar-

15 maceutically acceptable carrier, without co-administration 
of another active pharmaceutical ingredient, wherein the 
pharmaceutical composition comprises 0.5% to 1 .5% by 
weight ivermectin. 

11. The method of claim 10, wherein the subject has 
20 moderate to severe papulopustular rosacea before the treat

ment. 
12. The method of claim 10, wherein the subject has 1 5  

o r  more o f  the inflanimatory lesions before the treatment. 
13. The method of claim 10, wherein an onset of a 

25 significant reduction in inflammatory lesion count in the 
subject is observed 2 weeks after the initia! administration of 
the pharmaceutical composition. 

14. The method of claim 13, wherein at least about 27 .3% 
(p<0.01)  reduction of inflammatory lesion counts in the 

30 subject is observed by 2 weeks after the initia! administra
tion of the pharmaceutical composition. 

15. The method of claim 10, wherein the pharmaceutical 
composition comprises about 1 % by weight ivermectin. 

4. The method of claim 1, wherein an onset of a signifi- 35 

cant reduction in inflammatory lesion count in the subject is 
observed 2 weeks after the initia! administration of the 
pharmaceutical composition. 

16. The method of claim 10, wherein the pharmaceutical 
composition further comprises one or more ingredients 
selected from the group consisting of: an oily phase com
prising dimethicone, cyclomethicone, isopropyl palmitate 
and/or isopropyl myristate, the oily phase further comprising 
fatty substances selected from the group consisting of cetyl 5. The method of claim 4, wherein at least about 27.3% 

(p<0.01)  reduction of inflammatory lesion counts in the 
subject is observed by 2 weeks after the initia! administra
tion of the pharmaceutical composition. 

6. The method of claim 1, wherein the pharmaceutical 
composition comprises about 1 % by weight ivermectin. 

40 alcohol, cetostearyl alcohol, stearyl alcohol, palmitostearic 
acid, stearic acid and self-emulsifiable wax; at least one 
surfactant-emulsifier selected from the group consisting of 
glyceryl/PEGlOO stearate, sorbitan monostearate, sorbitan 
palmitate, Steareth-20, Steareth-2, Steareth-2 1  and Cet-

45 eareth-20; a mixture of solvents and/or propenetrating 
agents selected from the group consisting of propylene 
glycol, oleyl alcohol, phenoxyethanol and glyceryl triac
etate; one or more gelling agents selected from the group 
consisting of carbomers, cellulose gelling agents, xanthan 

7. The method of claim 1, wherein the pharmaceutical 
composition further comprises one or more ingredients 
selected from the group consisting of: an oily phase com
prising dimethicone, cyclomethicone, isopropyl palmitate 
and/or isopropyl myristate, the oily phase further comprising 
fatty substances selected from the group consisting of cetyl 
alcohol, cetostearyl alcohol, stearyl alcohol, palmitostearic 
acid, stearic acid and self-emulsifiable wax; at least one 
surfactant-emulsifier selected from the group consisting of 
glyceryl/PEG 1 00 stearate, sorbitan monostearate, sorbitan 
palmitate, Steareth-20, Steareth-2, Steareth-2 1 and Cet- 55 

eareth-20; a mixture of solvents and/or propenetrating 
agents selected from the group consisting of propylene 
glycol, oleyl alcohol, phenoxyethanol and glyceryl triac
etate; one or more gelling agents selected from the group 
consisting of carbomers, cellulose gelling agents, xanthan 60 

gums, aluminum magnesium silicates but excluding alumi
num magnesium silicate/titanium dioxide/silica, guar gums, 
polyacrylamides and modified starches; and water. 

50 gums, aluminum magnesium silicates but excluding alumi
num magnesium silicate/titanium dioxide/silica, guar gums, 
polyacrylamides and modified starches; and water. 

8. The method of claim 1, wherein once daily topically 
administering to the subject the pharmaceutical composition 65 

results in more reduction in inflammatory lesion count in the 
subject in comparison to that achieved by topically admin-

17. The method of claim 16, wherein the subject has 
moderate to severe papulopustular rosacea before the treat
ment. 

18. The method of claim 16, wherein the subject has 1 5  
o r  more o f  the inflanimatory lesions before the treatment. 

19. The method of claim 16, wherein the pharmaceutical 
composition comprises about 1 % by weight ivermectin. 

20. The method of claim 16, wherein about 27.3% 
(p<0.01)  or more reduction in inflammatory lesion counts in 
the subject is observed by 2 weeks after the initia! admin
istration of the pharmaceutical composition. 

21. The method of claim 10, wherein once daily topically 
administering to the subject the pharmaceutical composition 
results in more reduction in inflanimatory lesion count in the 
subject in comparison to that achieved by topically admin-
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istering to the subject, twice daily, a second pharmaceutical 
composition comprising 0.75% by weight metronidazole. 

22. The method of claim 10, wherein once daily topically 
administering to the subject the pharmaceutical composition 
results in langer relapse-free time of the inflammatory 5 

lesions in the subject in comparison to that achieved by 
topically administering to the subject, twice daily, a second 
pharmaceutical composition comprising 0.75% by weight 
metronidazole. 

* * * * * 10  

28 
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