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[bookmark: _Toc454887887]List of abbreviations
	Abbreviation
	Meaning

	AE
	Adverse event

	ALT
	Alanine transaminase (SGPT [serum glutamate pyruvate transaminase])

	ANCOVA
	Analysis of covariance

	ANOVA
	Analysis of variance

	AST
	Aspartate transaminase (SGOT [serum glutamic oxaloacetic transaminase])

	BP
	Blood pressure

	bpm
	Beats per minute

	BUN
	Blood urea nitrogen

	CFR
	Code of Federal Regulations

	CMI
	Consumer Medicine Information

	COSTART
	Coding Symbols for a Thesaurus of Adverse Reaction Terms

	CRF
	Case report form

	DB
	Double-blind

	DBP
	Diastolic blood pressure

	DDAIP
	Dodecyl-2-(N,N-dimethyl-amino-propionate)

	ECG
	Electrocardiogram

	ED
	Erectile dysfunction

	EF
	Erectile function (score) from International Index of Erectile Function

	FDA
	United States Food and Drug Administration

	GAQ
	Global Assessment Questionnaire

	GCP
	Good Clinical Practice

	GGT
	Gamma-glutamyl-transferase

	IIEF
	International Index of Erectile Function

	IRB
	Institutional Review Board

	ITT
	Intent-to-treat (population)

	ITT-E
	Intent-to-treat (population) for efficacy

	mcg
	microgram (µg)

	MedDRA
	Medical Dictionary for Drug Regulatory Affairs

	mm Hg
	Millimetres of mercury

	ms
	Milliseconds

	PGE0
	Prostaglandin E0

	PGE1
	Prostaglandin E1

	PI
	Product Information

	PSAE
	Patient Self-Assessment of Erection

	RBC
	Red blood cell (count)

	SAE
	Serious adverse event

	SBP
	Systolic blood pressure

	SD
	Standard deviation

	SE
	Standard error

	SEP
	Sexual Encounter Profile

	USP
	United States Pharmacopoeia

	VPSR
	Vaginal Penetration Success Rate

	WBC
	White blood cell (count)

	WHO
	World Health Organization


[bookmark: _Toc351718900][bookmark: _Toc355338635][bookmark: _Toc454887888]Introduction
This is an application to register Vitaros Cream 0.2% w/w and 0.3% w/w, which is a new topical formulation of alprostadil, an agent that is already registered and in clinical use for the treatment of erectile dysfunction.
[bookmark: _Toc454887889]Clinical rationale
The development of a penile erection is a complex physiological process in which psychological and physical cues trigger vasodilation of penile blood vessels, which in turn causes compression of venous outflow tracts and vascular engorgement of the penis.
ED is a common problem, which may cause significant psychological distress for men and their partners. There are two broad aetiological categories of ED, psychological and physical, with some subjects having a mixed aetiology. The incidence of ED increases with age, and it is more common in the setting of significant medical conditions such as vascular disease, diabetes, or neurological disorders, particularly those affecting the spinal cord. Endocrine disorders, particularly those that lower levels of male hormones such as testosterone, may also cause ED and are usually treated by correcting the underlying hormonal deficiency.
In addition to addressing any psychological barriers to normal erectile function, and reversing underlying medical problems, treatments for ED have primarily focussed on enhancing vasodilation. Viagra (sildenafil), the best known treatment for ED, as well as the related drugs Levitra (vardenafil) and Cialis (tadalafil), work by inhibiting phosphodiesterase type-5 (PDE5), subsequently producing vasodilation. These drugs are administered orally, potentially leading to systemic side effects, such as hypotension, resulting from more widespread vasodilation. Topical treatments have the potential advantage of reducing systemic side effects, or allowing relatively greater local vasodilation in the target organ than the systemic circulation. Endogenous compounds such as alprostadil also have the potential theoretical advantage of being free of unexpected immunological or other toxicities, so they represent natural targets for research in this area.
Vitaros was developed as a refinement of existing topical approaches to the use of alprostadil in treating ED. Alprostadil has already been available in the parenteral form, Caverject, for many years, but the invasive route of administration is potentially unappealing to many patients, and can cause scarring with repeated use. Alprostadil is also available internationally as a urethral suppository, in the product Muse, but the insertion of a suppository into the urethra may be considered invasive and unappealing to many subjects. Muse is not registered in Australia. Befar cream has been registered in China, and resembles Vitaros in that it is a topical cream applied to the penile meatus, but the sponsor proposes that Vitaros produces better targeted absorption of alprostadil because it uses a permeation enhancing agent, DDAIP HCl.
[bookmark: _Toc454887890]Contents of the clinical dossier
[bookmark: _Toc454887891]Scope of the clinical dossier
The submission contained the following clinical information:
· Two clinical pharmacology studies, including one that provided PK data and one that used radiolabelled topical cream to assess migration of the cream into the urethra
· No population PK analyses
· Two pivotal Phase III efficacy/safety studies
· One open label Phase III extension study
· Four Phase II efficacy studies, including a high dose study that was abandoned because of poor tolerability and a single dose crossover study that might be better considered a pharmacodynamic (PD) study
· Eighteen efficacy/safety studies performed in China with various alprostadil formulations differing from the proposed Vitaros formulation
· Studies for unrelated conditions, such as female sexual dysfunction, premature ejaculation, and fungal toe infection (included because the nail lacquer contained the same permeation enhancer, DDAIP, that is contained in Vitaros)
· Integrated Summary of Efficacy
· Integrated Summary of Safety
[bookmark: _Toc454887892]Paediatric data
The submission did not include paediatric data. The treatment is proposed for use in adult males.
[bookmark: _Toc454887893]Good clinical practice
[bookmark: _Toc241374282]All of the major studies, and in particular the pivotal studies, contained statements of compliance with Good Clinical Practice (GCP) and the conduct and reporting of the studies appeared to be consistent with GCP. For some of the studies performed in China, the studies were not submitted in sufficient detail to confirm that they complied with GCP.
[bookmark: _Toc355338639][bookmark: _Toc454887894]Pharmacokinetics
[bookmark: _Toc454887895]Studies providing pharmacokinetic data
Because Vitaros is a topical preparation, with very limited systemic absorption, a standard PK program was not performed or submitted. Instead, the sponsor provided a single PK study in which subjects were treated with topical Vitaros and serum was collected for assays of prostaglandin E1 (PGE1, equivalent to alprostadil), prostaglandin E0, 15-keto-PGE0 and DDAIP. Levels of PGE1 were below levels of quantitation, so no direct PK analysis of alprostadil could be performed.
The sponsor also submitted a cream migration study that used radiolabelled topical cream to determine how much cream migrated proximally along the urethra after correct and deliberately incorrect application.
No other PK studies were submitted. The PK of alprostadil was initially characterised in the lead up to marketing of Caverject, and the proposed PI for Vitaros largely relies on that original characterisation.
[bookmark: _Ref269118175][bookmark: _Toc272414616][bookmark: _Toc290846239][bookmark: _Toc430334491][bookmark: _Toc454887896]Summary of pharmacokinetics
The information in the following summary is primarily derived from the literature on prostaglandin metabolism, including the Caverject PI, supplemented by the Sponsor’s single PK study.
[bookmark: _Toc272414617][bookmark: _Toc290846240][bookmark: _Toc430334492]Physicochemical characteristics of the active substance
The physicochemical characteristics of Vitaros are described in the proposed PI as follows:
Alprostadil is the natural occurring form of prostaglandin E1. It is a white or slightly yellowish, crystalline powder, which is practically insoluble in water, freely soluble in alcohol; soluble in acetone; slightly soluble in ethyl acetate; very slightly soluble in chloroform and in ether.
[bookmark: _Ref271189106][bookmark: _Ref271189143][bookmark: _Toc272414618][bookmark: _Toc290846241][bookmark: _Toc430334493]Pharmacokinetics of prostaglandin E1 and 15-keto PGE0
[bookmark: _Toc430334494]Overview
Alprostadil is a synthetically produced form of prostaglandin E1, and it is chemically identical to the endogenous compound. Endogenous prostaglandins are usually produced for their local effects, and undergo extensive first-pass metabolism in the lungs, so their levels in serum are generally low. Vitaros only contains modest amounts of prostaglandin relative to endogenous production: for instance, the amount of prostaglandin E1 in a standard dose of Vitaros (200 mcg or 300 mcg) resembles the endogenous levels of prostaglandin in a single human ejaculate (~100-200 mcg). Because the dose is relatively low, and it is supplied as a topical preparation, systemic absorption of alprostadil is minimal.
In the Sponsor’s only submitted PK study, twenty men aged 21-75 years, with erectile dysfunction but no other medical problems, were randomly assigned to one of four dose groups: placebo, alprostadil 100 mcg, alprostadil 200 mcg, or alprostadil 300 mcg, which was administered to the penile meatus and glans in 100 mg standard proprietary cream containing DDAIP. Levels of PGE1, PGE0, 15-keto-PGE0 and DDAIP were measured at baseline and frequently over the next few hours, and then analysed where possible, using standard PK formulae.
Plasma levels of PGE1 (i.e., alprostadil), PGE0 and DDAIP were low or undetectable in most subjects at most of the post-dose sampling times, so PK parameters could not be estimated for these three compounds. The alprostadil metabolite 15-keto-PGE0, by contrast, showed a measurable rise and fall after dosing, as shown in the figure below.
Figure 1. Mean 15-Keto-PGE0 Concentrations Versus Time.
[image: ]
There was a rapid increase in 15-keto-PGE0 levels post-dosing, peaking in 0.6 to 1 hour, followed by elimination with a half-life of 3-6 hours (see the table below).
Table 1. Mean (SD) PK Parameters for 15-Keto-PGE0.
	Parameter
	Placebo (n=5)
	Alprox-TD 100 mcg (n=5)
	Alprox-TD 200 mcg (n=5)
	Alprox-TD 300 mcg (n=5)

	AUC(0-24) (pg*h/ml)
	388 (256)
	439 (107)
	504 (247)
	960 (544)

	Cmax (pg/ml)
	23 (19)
	202 (229)
	120 (103)
	332 (224)

	Tmax (h)
	6 (8)
	0.6 (0.4)
	1 (0.7)
	0.7 (0.3)

	T1/2 (h)
	4 (--)a
	5 (3)
	3 (1)b
	6 (6)


a. Only 1 subject had sufficient data for estimation of half-life.
b. Only 3 subjects had sufficient data for estimation of half-life.
The highest dose (300 mcg, equivalent to the maximum proposed Vitaros dose) was associated with a peak 15-keto-PGE0 level of 332 pg/mL. Lower doses produced lower peaks, but the dose trend was inconsistent; the 100 mcg dose produced a higher mean peak than the 200 mcg dose. Presumably, this reflects the low patient numbers and significant high inter-subject variability, which is also suggested by the large standard deviation, relative to the mean (see the table below).
Table 2. Subjects with Detectable Serum DDAIP Concentrations (ng/mL)
[image: ]
This study also assessed absorption of the permeation agent DDAIP, but levels were low in most subjects and PK parameters could not be derived. The individual DDAIP results are shown below for the subjects who had significant absorption. These levels are low – most subjects had levels below the LOQ of 0.05 ng/mL – and have no known clinical effect.
The only other clinical pharmacology supplied by the Sponsor was a study of radiolabelled cream, which showed that, in one of three subjects who applied the cream incorrectly by inserting the dispenser into the meatus, proximal migration of a small amount of cream occurred. This is an expected finding; whether it has any impact on systemic absorption of alprostadil was not assessed. The PI and Consumer Medicine Information (CMI) sheets contain appropriate warnings advising against this method of administration.
The remainder of the Sponsor’s discussion of the pharmacology of alprostadil rested on a brief review of the literature, which is summarised below under the usual headings. The main sources cited by the Sponsor were the package inserts (Product Information sheets) for Muse and Caverject, two other topical alprostadil products already approved for the treatment of ED. (These inserts were cited via the Physician’s Desk Reference, 56th Edition, Medical Economics Company.) The original studies providing data for those package inserts were not submitted for a critical valuation, and a full critique of those studies is beyond the scope of this report, but the Sponsor’s presentation of this data appears to be accurate.
The proposed formulation does not raise major new PK issues relative to existing products, but it is assumed throughout the submission that the permeation agent DDAIP enhances the local absorption of alprostadil. No direct proof of this was supplied. Although the data discussed above suggests that, even with DDAIP, Vitaros does not generally produce detectable systemic levels of alprostadil in otherwise healthy subjects with ED, it is possible that the enhanced absorption of alprostadil facilitated by DDAIP might lead to higher systemic levels in susceptible individuals, such as those with lung disease who have reduced first-pass metabolism. No Vitaros-specific studies have been performed in such populations.
[bookmark: _Toc272414619][bookmark: _Toc290846242][bookmark: _Toc430334495]Absorption
Sites and mechanisms of absorption
After local administration of Vitaros to the meatus and glans of the penis, alprostadil is believed to undergo rapid absorption into the corpus spongeosum and corpus cavernosum through collateral vessels. From here, the active drug passes into the pelvic venous circulation.
[bookmark: _Toc241374287][bookmark: _Toc272414620][bookmark: _Toc290846243][bookmark: _Toc430334496]Bioavailability
Absolute bioavailability
The bioavailability of alprostadil via the oral route has not been characterised. Availability via the penile meatus appears to be very low, with undetectable levels of alprostadil after administration of the maximum proposed dose. Detectable levels of the metabolite 15-keto-PGE0 are achieved post-dosing, peaking in 0.6 to 1 hour, confirming that some systemic absorption does occur.
Despite the fact that alprostadil levels after topical administration are very low, use of standard doses must be associated some degree of systemic absorption, either of alprostadil or of an active prostaglandin metabolite, because haemodynamic responses were observed in the Phase 2 and Phase 3 studies, particularly at doses (500 mcg-1500 mcg) above those proposed for marketing (200 mcg-300 mcg). This hypotension was observed despite the fact  that the main detectable metabolite, 15-keto-PGE0 is claimed to have only 1-2% of the activity of alprostadil.
Bioavailability relative to an oral solution or micronised suspension
No data is available.
Bioequivalence of clinical trial and market formulations
The bioavailability of different formulations was not directly assessed, but all of the Phase 2 USA studies and all of the Phase 3 studies used the same formulation as that proposed for market.
Several of the Chinese studies used formulations with no DDAIP or non-standard levels of DDAIP, and those studies are therefore only indirectly supportive of efficacy of Vitaros.
Bioequivalence of different dosage forms and strengths
This has not been directly assessed.
Bioequivalence to relevant registered products
It is assumed by the Sponsor throughout the submission that DDAIP increases the availability of alprostadil or its metabolites, and this improves efficacy, but direct proof of this is lacking.
The PK of Vitaros has not been directly compared to existing products, such as Befar, which lack DDAIP. Phase 2 efficacy studies performed in China with non-Vitaros alprostadil formulations suggest that the addition of DDAIP increases efficacy, and this provides indirect support for the Sponsor’s claim that DDAIP improves absorption, but no data was submitted that directly confirms increased absorption. Such a study would have been possible using 15-keto-PGE0 levels as a surrogate PK marker.
Also, as suggested by Canadian authorities, inconsistencies in the production of the different alprostadil formulations in China could account for some of the observed efficacy differences in the Phase 2 formulation studies.
Influence of food
Not applicable.
Dose proportionality
The only submitted PK study showed that peak levels of 15-keto-PGE0  after administration of 300 mcg were higher than peak levels at lower doses, but the dose trend was inconsistent; the 100 mcg dose actually produced a higher mean peak than the 200 mcg dose. Thus, it has not been confirmed that dose-proportionality applies or that different doses and strength have comparable bioequivalence.
Bioavailability during multiple-dosing
No multi-dose PK studies were submitted.
Effect of administration timing
No information was provided that clarifies whether the timing of administration affects the PK of alprostadil, but it seems unlikely that the timing is important.
[bookmark: _Toc241374288][bookmark: _Toc272414621][bookmark: _Toc290846244][bookmark: _Toc430334497]Distribution
No information was provided regarding the volume of distribution, plasma protein binding, or tissue distribution of alprostadil. According to the Muse and Caverject PIs, no evidence has been found of tissue retention of alprostadil or its metabolites following intravenous administration.
[bookmark: _Toc272414622][bookmark: _Toc290846245][bookmark: _Toc430334498]Metabolism
The principal site of systemic metabolism of prostaglandin E1 is the lungs. When administered intravenously, 60 to 90% of prostaglandin E1 has been shown to be metabolized in a single pass through the lungs (Caverject PI). Following topical administration to the penis, prostaglandin E1 is also metabolised by local enzymatic oxidation in the lower genital urinary tract, including urethra, prostate and the corpus cavernosum. The proposed PI states:
Following topical administration, PGE1 is rapidly metabolized locally by enzymatic oxidation of the 15-hydroxyl group to 15-keto-PGE1. The enzyme catalysing this process has been isolated from the lower genitourinary tract including the urethra, prostate, and corpus cavernosum.
The combination of first-pass lung metabolism, local metabolism and renal clearance of metabolic products means that, after intravenous administration of radioactively labelled alprostadil in humans, the radioactivity is rapidly cleared from the plasma within the first ten minutes and only low levels remain in the blood after one hour (Caverject PI). Approximately 90% of an administered intravenous dose is excreted in the urine within a 24-hour period, and the remainder is excreted in the faeces.
The systemic half-life of alprostadil has been estimated to be between 30 seconds to 10 minutes in various body compartments (Muse PI). The half-life cited in the Australian version of the Caverject PI is “less than one minute”.
Metabolites identified in humans
The two main metabolites of PGE1 are 13,14-dihydro-PGE1 (PGE0) and 15-keto-PGE0 (Cawello et al, 1994). As shown in the Sponsor’s only PK study, discussed above, levels of PGE0 are below the limits of quantitation after standard doses of Vitaros. 15-keto-PGEO levels rise after topical administration of Vitaros, but only reach low levels, as discussed above.
According to the Sponsor, 15-keto-PGEO has only 1-2% of the biological activity of prostaglandin E1 and is itself rapidly metabolised to metabolites that are subsequently cleared primarily by the kidney and the liver. Given that alprostadil levels are undetectable after topical administration, and systemic hypotensive responses are nonetheless observed in some subjects, clinically significant levels of active metabolites are likely to be present after alprostadil administration.
Consequences of genetic polymorphism
The Sponsor provided no discussion of the potential for genetic polymorphism to alter the PK of alprostadil. Given the very low levels of systemic absorption, this omission is acceptable.
[bookmark: _Toc241374289][bookmark: _Toc272414623][bookmark: _Toc290846246][bookmark: _Toc430334499]Excretion
As noted above, alprostadil is primarily cleared by metabolism, but the metabolites are then cleared primarily by the kidneys, with 90% of a radioactively labelled dose appearing in the urine. The remainder of the radioactivity appears in the faeces. The Sponsor did not provide any studies assessing the excretion or renal clearance of alprostadil. (Urine was collected in the only PK study, but only for safety monitoring.)
[bookmark: _Toc241374291][bookmark: _Toc272414624][bookmark: _Toc290846247][bookmark: _Toc430334500]Intra- and inter-individual variability of pharmacokinetics
Given that only one PK study was submitted, there is very little information on the variability of the PK of alprostadil and its metabolites. The data for 15-keto-PGE0 suggest that variability in absorption is high, but this was based on very low patient numbers (5 subjects per dose) and it is not possible to determine how much variation is due to inter- or intra-subject variability.
As discussed below, there is potential for variation in the extent of first-pass metabolism in subjects with lung disease.
[bookmark: _Toc241374292][bookmark: _Ref271189131][bookmark: _Ref271189136][bookmark: _Toc272414625][bookmark: _Toc290846248][bookmark: _Toc430334501]Pharmacokinetics in the target population
The only PK study was performed in men from the target population. Pharmacokinetics in the target population, men with ED, are not expected to significantly differ from the PK in age-matched healthy subjects.
[bookmark: _Toc241374293][bookmark: _Toc272414626][bookmark: _Toc290846249][bookmark: _Toc430334502]Pharmacokinetics in other special populations
The Sponsor discussed the potential for altered PK in three populations: subjects with lung disease, the elderly, and men in comparison to women. As in other discussions of the PK of alprostadil, the primary references were the PIs for Caverject and Muse.
In the Summary of Clinical Pharmacology, the Sponsor writes:
Since the rapid metabolism of alprostadil by the lungs is the chief factor resulting in its low plasma concentrations, it is especially important to consider the possible effects of pulmonary disease on plasma concentrations of this drug. While the effect of pulmonary disease on plasma levels of alprostadil following administration by the topical route is not known, information does exist on the pulmonary metabolism of alprostadil following intravenous administration. It was found that pulmonary metabolism is reduced approximately 15% in patients with Adult Respiratory Distress Syndrome (ARDS), compared with a control group of patients with normal respiratory function who were undergoing cardiopulmonary bypass surgery.
A reduction of 15% is unlikely to be clinically significant, given that alprostadil cream produced undetectable levels of PGE1 in serum, but the Sponsor also adds:
Pulmonary metabolism was found to be affected by cardiac output and the intrinsic ability of the lungs to clear alprostadil. In new patients with ARDS or at risk of developing it following trauma or sepsis, the extraction efficiency of alprostadil was found to range from subnormal (11%) to normal (90%) with an overall mean of 67%.
As with similar comments, the Sponsor’s source for these comments is the Caverject PI.
These additional comments referring to the 11% extraction efficiency were not included in the Sponsor’s proposed PI, but the more modest 15% mean reduction in pulmonary metabolism was included in the PI; the net effect is that the potential for reduced pulmonary metabolism is understated in the proposed PI.
This data suggests that major pulmonary disease could reduce the first-pass extraction of alprostadil by a factor of ~9 (to 11% of normal), which could increase susceptibility of subjects to systemic side effects such as hypotension. Given that the subnormal metabolism was demonstrated in an ICU setting, and that topical administration is associated with very low levels of absorption, it seems relatively unlikely that this will be a major issue for subjects using the product at home. It remains possible, though, that patients with very severe lung disease could experience increased exposure to alprostadil or its metabolites because of reduced first-pass metabolism. Even if metabolism were reduced by a factor of 2 to 5 in such patients, this could be clinically significant, given that a high-dose Phase 2 study had to be abandoned because of poor tolerability, using doses only 1.7 to 5 times the proposed 300 mcg dose.
The effect of age on metabolism has not been well studied. According to studies cited in the Caverject PI, performed in patients with ARDS, age did not appear to be a major factor: the average pulmonary metabolism of alprostadil was 72% in 11 elderly patients (≥ 65 years old), compared to 65% in six young patients (≤ 35 years old).
The Caverject PI also refers to the effect of gender on the metabolism of alprostadil, which could be of relevance given that female sexual partners could absorb limited quantities of alprostadil. The evidence cited was not ideal because it involved subjects with ARDS, but pulmonary extraction was 66% in 17 male patients and 69% in the six female patients. Overall, this suggests that the metabolism and pharmacokinetics of alprostadil are not significantly influenced by gender.
The effects of race and renal and hepatic insufficiency have not been studied following the administration of alprostadil cream.
[bookmark: _Toc241374294][bookmark: _Toc272414632][bookmark: _Toc290846255][bookmark: _Toc430334503]Pharmacokinetic interactions
[bookmark: _Toc272414633][bookmark: _Toc290846256][bookmark: _Toc430334504]Pharmacokinetic interactions demonstrated in human studies
No drug-interaction studies were submitted.
[bookmark: _Toc272414634][bookmark: _Toc290846257][bookmark: _Toc430334505]Clinical implications of in vitro findings
No relevant in vitro findings were discussed in the clinical submission.
[bookmark: _Toc454887897]Evaluator’s conclusions on pharmacokinetics
The PK of alprostadil has previously been defined during development of parenteral preparations of alprostadil (Caverject), and the current submission provides very little new information. After administration of the proposed doses, alprostadil levels are undetectable, but its major metabolite 15-keto-PGE0, reaches a peak within one hour and is then cleared over the next few hours. Although this metabolite is said to have only 1-2% of the activity of alprostadil, Vitaros does produce systemic hypotensive responses in some subjects, indicating that clinically relevant systemic levels of active metabolites must be achieved.
There is indirect evidence that lung disease may increase exposure to alprostadil, by reducing first pass metabolism, but this has not been directly assessed with Vitaros. There is also indirect evidence suggesting that age and gender are unlikely to have a major effect on the PK of Vitaros.
The permeation agent, DDAIP, is also absorbed systemically after topical use of Vitaros, but the levels were below the limits of quantitation in most subjects.
No data was submitted that directly confirms that DDAIP, the permeation-enhancing agent, increases absorption of alprostadil.
[bookmark: _Toc454887898]Pharmacodynamics
[bookmark: _Toc454887899]Studies providing pharmacodynamic data
The sponsor did not submit any studies characterised as PD studies, but some of the efficacy studies had a design more consistent with a PD study than an efficacy study. Study NM 2000-007, for instance, was presented as a Phase II efficacy study, but it used a crossover design and a laboratory based assessment of the erectile response to different doses of alprostadil.
Many of the efficacy studies performed in China could also be considered as PD studies, but they did not directly assess the PD of alprostadil; instead they assessed the improvement in efficacy that resulted from the addition of various strengths of DDAIP to alprostadil cream. These studies did not use a non-alprostadil placebo arm, so they did not directly assess the efficacy or PD of alprostadil. Three of them had a similar design and were considered together in an integrated study report that provides indirect evidence that the addition of DDAIP improves the efficacy of alprostadil. This integrated data is discussed in the Efficacy Section.
Two of the Chinese studies assessed erectile responses to alprostadil creams, using a penile rigidity recorder in one, and Doppler ultrasound in another, but Vitaros was not used in either of these studies, and both studies lacked a placebo control group, so they do not provide any PD data of direct relevance to Vitaros.
Summaries of the Chinese studies are presented in this report.
No studies were performed that assessed the potential for PD drug interactions, and no study specifically assessed the potential of alprostadil to modify the QT interval.
[bookmark: _Toc430334509][bookmark: _Toc454887900]Summary of pharmacodynamics
The Sponsor’s discussion of the PD of alprostadil was primarily based on published literature and the accepted mechanisms of action of alprostadil, rather than on any submitted study that specifically assessed Vitaros.
[bookmark: _Toc241374299][bookmark: _Toc272414640][bookmark: _Toc290846262][bookmark: _Toc430334510]Mechanism of action
Alprostadil, like most prostaglandins, causes vasodilation, inhibition of platelet aggregation, inhibition of gastric secretions, and stimulation of intestinal and uterine smooth muscle (Tam et al, 1998).
The mechanism of action of alprostadil in erectile dysfunction is presumed to be relaxation of cavernosa smooth muscle and dilation of cavernosa arteries (Caverject PI). After the smooth muscle relaxes, the sinusoidal spaces engorge with blood and penile arterial inflow increases. The emissary veins become compressed, so venous outflow is retarded and ultimately intracavernosal pressure is increased, resulting in erection.
[bookmark: _Toc241374300][bookmark: _Toc272414641][bookmark: _Toc290846263][bookmark: _Toc430334511]Pharmacodynamic effects
[bookmark: _Toc430334512]Primary pharmacodynamic effects (erectile responses)
Study NM 2000-007 used a multicentre, randomised, double-blind, placebo-controlled, crossover design to assess the erectile responses of 27 male subjects while they watched erotic videos. At each visit, subjects received a single dose of placebo or alprostadil at a dose of 100 mcg, 200 mcg or 300 mcg, in random order, and then watched videos while erectile responses were recorded instrumentally. Possibly because of problems with the recording equipment and the erection detection algorithm, this was a negative study that showed no improvement in erections with active treatment compared to placebo.
No other submitted studies directly assessed the primary or secondary pharmacodynamic effects of Vitaros. The efficacy studies, which relied on patient ratings of their sexual experiences rather than on direct measurement, provided indirect evidence that Vitaros improves erectile responses under normal physiological conditions.
The Sponsor cites previous studies in the literature that assessed erectile responses to alprostadil, which support the notion that alprostadil improves erections by increasing vasodilation, but these studies were not submitted in detail. Further indirect support comes from various studies that led to marketing of other topical alprostadil products, such as Caverject, Muse and Befar.
[bookmark: _Toc430334513]Secondary pharmacodynamic effects (responses in other organ systems)
Because it induces vasodilation, alprostadil may also produce a fall in systemic blood pressure, and, consistent with this, hypotensive responses were observed in some of the clinical efficacy studies (particularly the high-dose study, NM 99-001). Direct assessments of the hypotensive potential of alprostadil at different doses were not submitted.
When used systemically, alprostadil has been observed to increase blood flow to several organs, including the heart, mesentery, and kidney (Tam et al, 1998), but this is not expected to be a major effect after topical use, especially given the low absorption of alprostadil. Systemic hypotension could reduce organ perfusion, but this was not assessed in any submitted study.
Inhibition of platelet aggregation by prostaglandins is presumed to be caused by the dissociation of activating ligands from their platelet receptors. The Sponsor did not discuss whether alprostadil could increase the risk of bleeding by inhibiting platelet aggregation, but the systemic absorption of alprostadil is expected to be so low that this not likely to be a clinically important issue, and bleeding was not observed as a common AE in the pivotal studies.
Alprostadil produces a gastric cytoprotective action against gastric irritants, and also relaxes circular smooth muscle and increases fluid secretion into the intestinal lumen (Tam et al, 1998), but these gastrointestinal effects are not thought to be important following Vitaros administration, given the low systemic absorption.
[bookmark: _Toc272414644][bookmark: _Toc290846266][bookmark: _Toc430334514]Time course of pharmacodynamic effects
No direct information was submitted directly characterising the time course of the PD effects. Subjects in the pivotal studies were advised to administer the drug 10-30 minutes before coitus. The onset of the erectile response depends on several other factors, including psychological cues.
A very small number of subjects in the Phase 3 studies developed priapism (defined as persistent erections lasting ≥4 hours), suggesting that the PD effect may in some cases outlast the normal physiological response to sex.
[bookmark: _Toc272414645][bookmark: _Toc290846267][bookmark: _Toc430334515]Relationship between drug concentration and pharmacodynamic effects
No data was submitted that characterised the relationship between drug concentrations and PD effects.
[bookmark: _Toc241374304][bookmark: _Toc272414646][bookmark: _Toc290846268][bookmark: _Toc430334516]Genetic-, gender- and age-related differences in pharmacodynamic response
No PD data was submitted allowing comparison of the PD response in different populations. Subgroup analysis of the pivotal efficacy studies suggested that age did not play a major role in determining the response to alprostadil, even though ED is more common in the elderly.
[bookmark: _Toc241374303][bookmark: _Toc272414647][bookmark: _Toc290846269][bookmark: _Toc430334517]Pharmacodynamic interactions
No PD interaction studies were submitted. It would be expected that alprostadil could cause synergistic vasodilation when administered with other vasodilators, but the PI merely claims that no drug interactions have been identified.
[bookmark: _Toc454887901]Evaluator’s conclusions on pharmacodynamics
The PD of alprostadil have been characterised in the development of other alprostadil products, but no new PD data were submitted. The mechanism of action of alprostadil is reasonably well understood, and alprostadil appears to improve erections by enhancing vasodilation.
Significant gaps in knowledge of the PD effects of alprostadil remain, particularly in relation to the systemic hypotensive effects of alprostadil. This issue is discussed further in the Safety section of this report.
[bookmark: _Toc454887902]Dosage selection for the pivotal studies
Several lines of evidence led to the selection of three doses to be assessed in the pivotal Phase III studies (100 µg, 200 µg and 300 µg). Befar, an alternative alprostadil cream lacking DDAIP, which is registered for treatment of ED in China, is used at two doses: 1000 µg alprostadil in 250 mg of cream and 400 µg alprostadil in 100 mg cream. The Chinese formulation studies showed better efficacy with DDAIP containing formulations than DDAIP free formulations of alprostadil, reflecting improved absorption arising from the addition of DDAIP.  The maximum proposed dose of Vitaros, 300 µg, resembles the lower Befar dose, and might be expected to have broadly similar efficacy allowing for improved absorption.
The DDAIP strength adopted for further studies was based on evidence that at least 0.05% was needed to improve efficacy relative to DDAIP free formulations, balanced against the potential for DDAIP to cause some local irritation. The Chinese studies had not shown a clear increase in adverse events across the DDAIP strength range of 0.05% to 5.0%, as shown below, and so it appears that an intermediate dose was chosen for further study. The sponsor has not provided any specific rationale for choosing 2.5% over lower strengths.
Table 3: Adverse Events in Chinese Studies NM-AP-40B, NM-AP-40C-CH and NM-AP-40F-CH.
[image: ]
The first USA Phase II study of alprostadil with DDAIP was performed with alprostadil doses similar to the Befar doses: 500 µg, 1000 µg and 1500 µg, in conjunction with 2.5% DDAIP. This study produced unacceptable side effects, with 9 of 21 subjects not tolerating the first test dose, so the dose range was reduced to 50 µg, 100 µg, 200 µg and 300 µg for the other Phase II studies (the study in mild-to-moderate ED used 50-200 µg; the study in severe ED used 100-300 µg; the instrumental study assessed 100-300 µg). Overall, these studies suggested alprostadil had better efficacy at 200 µg and 300 µg than at lower doses, but the efficacy difference between 200 µg and 300 µg appeared to be small and inconsistent. Subsequently, 3 doses (100 µg, 200 µg and 300 µg) were selected for the Phase III studies. The Phase III studies did not assess different DDAIP strengths.
As will be discussed below, the Phase III studies subsequently showed similar efficacy in the 200 µg and 300 µg groups, with inferior results in the 100 µg dose group. Most AEs showed a dose trend across the range 100 µg to 300 µg, but tolerability at the highest dose was acceptable to most subjects. The 200 µg and 300 µg doses have therefore both been proposed for marketing, with the 200 µg dose offered as an alternative lower dose if down titration is needed in response to side effects.
In conclusion, although there is some rationale behind the dose and formulation chosen for the Phase III studies, the evidence is inconclusive. It could be argued that it would be as or more appropriate for subjects to start with an alprostadil dose of 200 µg and titrate upwards to 300 µg, if needed. The limited evidence from formulation studies suggests that a lower strength of DDAIP might offer similar efficacy, with less exposure of subject to the risk of carcinogenesis.
[bookmark: _Toc454887903]Clinical efficacy
[bookmark: _Toc454887904]Studies providing efficacy data
The sponsor submitted 7 efficacy studies (three Phase III studies and four Phase II studies) that were performed in the US with Vitaros (or an equivalent formulation containing a higher alprostadil dose, in the case of MED 99-001), as summarised in the tables below.
Table 4: Phase III clinical studies.
	Study Number
	Patients enrolled / completed
	Design
	Purpose
	Comments

	MED 2000-004
	878 enrolled ITT 850 evaluable efficacy population ITT-E
	3 month home use randomised, placebo controlled, double blind, parallel safety and efficacy study doses of 100, 200, 300 µg alprostadil initial in-clinic safety check
	Pivotal safety and efficacy
	Well designed and executed. Clear demonstration of efficacy and safety on 100, 200, 300 µg

	MED 2000-005
	854 enrolled ITT 819 evaluable ITT-E
	3 month, home use randomised, placebo controlled, double blind, parallel safety and efficacy study doses of 100, 200, 300 µg alprostadil initial in-clinic safety check
	Pivotal safety and efficacy
	Second pivotal trial essentially identical to MED 2000-004 above. Demonstration of efficacy and safety on 100, 200, 300 µg

	MED 2000-006
	1161 treated for various lengths of time 999 of these rolled over from other Phase III studies 998 rollover patients treated
163 new patients
	Open label safety and efficacy study 12 month intended period. Most patients rolled over from other Phase III studies doses of 100, 200, 300 µg alprostadil
	Primarily generated long term safety and efficacy information
	Interrupted by sponsor after about 6 months. Provides efficacy and long term safety data


Two of the Phase III studies (MED 2000-004, MED 2000-005) can be considered pivotal Phase III studies. The third Phase III study was an open label extension study with no placebo group, which was prematurely terminated because of toxicity concerns arising from a mouse study, and it should be considered only weakly supportive.
Table 5: Phase II Clinical Studies.
	Study Number
	Patients enrolled / completed
	Design
	Purpose
	Comments

	MED 99-001
	128 intended 29 randomised
	Placebo controlled, randomised, double blind, multiple dose at high levels 500, 1000, 1500 µg alprostadil
	Develop preliminary efficacy and safety data on high dose cream
	Study stopped by sponsor due to higher than expected AEs

	MED 99-002A
	161 randomised 111 evaluable for efficacy
	Placebo controlled, double blind, randomised, parallel, 6 week home study in mild to moderate patients treated with 50, 100, 200 µg alprostadil
	Develop preliminary efficacy and safety data at low doses
	Study successful. Useful data on mild to moderate patients. No 300 µg alprostadil

	MED 2000-002A
	142 enrolled ITT 127 completed ITT-E 104 fully evaluated
	Placebo controlled, double blind, randomised, parallel, 6 week at home use trial in severe patients 100, 200, 300 µg alprostadil
	Develop preliminary safety and efficacy data on severe patients
	Demonstrated efficacy and tolerability in severe patients and first use of the extract dose levels later used in Phase III

	MED 2000-007
	27 randomised 26 evaluable
	Instrumental measurement of erections in clinic setting, randomised, placebo, 4 way, crossover doses of 100, 200, 300 µg alprostadil
	Complement clinical efficacy measures with instrumental in-clinic measurements
	Few differences in efficacy between groups. Demonstrated tolerability to study medication


Of the four Phase II studies, two were supportive efficacy studies focussing on mild-to-moderate (MED 99-002A) or severe (MED 2000-002A) ED. One study (MED 99-001) was a high dose study that was abandoned prematurely because of poor tolerance of high doses; this study produced no useful efficacy data, but it provided useful insights into the relatively narrow therapeutic window for Vitaros. One study (MED 2000-007) was presented as an efficacy study but was primarily designed like a PD study; it used instruments to record erectile responses to erotic videos rather than using Vitaros in a natural setting. This study was a negative study, showing no significant therapeutic effect of Vitaros in this setting, but this could be due to technical issues in the recording set-up.
In addition, 18 studies with alprostadil were performed in China, but these studies did not employ the formulation proposed for registration, did not generally include a true placebo group, and in many cases were performed with an open label design. Three of the studies assessed alprostadil for a completely different indication (premature ejaculation), producing, at best, some safety data. Most of the Chinese studies were primarily intended to assess the effect of the DDAIP vehicle, and all subjects received alprostadil, including the so-called “placebo” group (the placebo was actually a placebo for the DDAIP vehicle, not a placebo for alprostadil).
Of the 18 Chinese studies submitted, only one of them compared the efficacy of alprostadil to placebo in a randomised, placebo controlled, double blind design and can therefore be considered a supportive efficacy study: NM-AP-38. This study did not use the proposed Vitaros formulation, but instead used Befar, so it is only indirectly relevant.
[bookmark: _Ref414273993][bookmark: _Toc430334522][bookmark: _Toc454887905]Major efficacy variables
The main tool used to assess responses to treatment was the International Index of Erectile Function (IIEF), which is an internationally accepted and validated subjective measure of erectile function (Rosen et al, 1997; Marks et al 1999), based on a questionnaire. The IIEF consists of multiple individual questions that are rated on a six-point scale from 0 to 5, or on a five-point scale from 1 to 5, with higher scores indicating better sexual function.
Each item evaluates one of the following five domains:
erectile function (Questions #1 to #5, and #15);
intercourse satisfaction (Questions #6 to #8);
orgasmic function (Questions #9 and #10);
sexual desire (Questions #11 and #12); and
overall satisfaction (Questions #13 and #14).
The IIEF score has been shown to correlate with the severity of ED. In classifying subjects with ED, the Sponsor used the erectile function domain, consisting of six questions with a maximum score of 5 per question. ED was classified into four categories: severe (1 to 10), moderate (11 to 16), mild to moderate (17 to 21), and mild (22 to 25).
In most studies, including all of the Phase 3 studies, subjects were also asked to fill out a diary in which each sexual encounter was documented by a Sexual Encounter Profile (SEP), consisting of 6 yes-no questions as shown below. Positive responses to SEP Questions 3 (penetration) and 4 (ejaculation) were treated as co-primary endpoints in the pivotal study, which is reasonable in that they describe fairly concrete measures of success, whereas Questions 5 and 6 require a subjective judgment. The number of positive responses to Question 1 was used to create a denominator in determining the overall success rate for vaginal penetration (positive responses for Q3/Q1).
[bookmark: _Toc430334891]Figure 2. Sexual Encounter Profile.
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The pivotal studies and most minor studies also assessed the subjects’ global impressions with a Global Assessment Questionnaire, but the precise details of how this was performed were unclear. The integrated study report for Studies 004 and 005 describes the Global Assessment Questionnaire as a simple yes-no binary question:
Global Assessment Questionnaire
The GAQ is a global tool that is utilized widely in clinical trials of ED. The questionnaire consists of a single question with an elicited Yes/No response: “While using the study medication, did you feel that your erections improved?”
An identical description was provided in each individual study report. The Global Assessment Questionnaire provided in the study appendices contradicts this description, however, and instead consists of a 7-point scale, as shown below. Although it is possible for a 7-point scale to be converted to a binary outcome, the integrated study report does not mention such a conversion. The Sponsor should be asked to comment on this discrepancy, although it is unlikely to have had a major impact on the results or their interpretation.
[bookmark: _Toc430334892]Figure 3. Global Assessment Questionnaire.
[image: ]
Another measure, used as a secondary endpoint in most studies, was the Patient Self-Assessment of Erection (PSAE), which requires that patients grade their erections for each sexual encounter along a 5-point scale ranging from 1 (no tumescence or erection) to 5 (excessive rigidity), with 4 corresponding to normality (full rigidity).
[bookmark: _Toc430334893]Figure 4. Patient Self-Assessment of Erection.
[image: ]
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc430334523][bookmark: _Toc454887906]Pivotal efficacy studies
[bookmark: _Ref243301615][bookmark: _Ref271040927][bookmark: _Ref271040932][bookmark: _Toc272414653][bookmark: _Toc290846275][bookmark: _Ref415058978][bookmark: _Ref415058982][bookmark: _Toc430334524]Study MED 2000-004 and MED-2000-005
[bookmark: _Toc430334525]Study design, objectives, locations and dates
Study MED 2000-004 (enrolled n=878, evaluable n=850) employed a randomised, double-blind, placebo-controlled design to assess the efficacy of alprostadil at 3 different doses (100 mcg, 200 mcg and 300 mcg) in comparison to placebo for the treatment of erectile dysfunction at home over 12 weeks. Study MED 2000-005 (enrolled n=854, evaluable n=819) had an essentially identical design, comparing the same doses for the same duration, with identical endpoints, and the two studies were therefore submitted together in an integrated study report, titled “Randomized, Placebo-Controlled, Double-Blind, Parallel Design Phase Trials of the Efficacy and Safety of Alprox-TD in Male Patients with Erectile Dysfunction” in addition to individual study reports. For convenience, these studies will be referred to as Study 004 and Study 005 within this report.
Both pivotal studies were performed in the USA (Study 004, at 40 sites; Study 005, at 42 sites) over similar time periods (Study 004, from 12 November 2001 to 3 January 2003; Study 005, from 12 November 2001 to 18 December 2002).
Both studies used three co-primary endpoints, which have been described above:
Change in mean score for the EF domain of the IIEF;
Change, relative to baseline, in percentage success in vaginal penetration (SEP Question 3)
Change, relative to baseline, in percentage success at maintaining erection to ejaculation (SEP Question 4)
Other endpoints are described below.
In addition to the assessment of efficacy, the studies had the stated safety objective of assessing “the incidence of adverse experiences (patient and partner) and changes in vital signs, clinical laboratory test results, physical examination findings, and electrocardiograms (ECGs).”
[bookmark: _Toc430334526]Inclusion and exclusion criteria
The Sponsor summarised the entry criteria as follows:
Men at least 21 years of age were eligible for this study if they had a greater than or equal to 3-month history of ED, defined as the inability to attain and maintain an erection of the penis sufficient to permit satisfactory sexual intercourse and a score of less than or equal to 25 for the Erectile Function (EF) domain score of the International Index of Erectile Function (IIEF) at Visit 3.
This definition is somewhat problematic and contradictory, because the maximum possible score for the EF Domain is 30 (a score of 5 on six different questions), and a score of 25 merely represents mild erectile dysfunction. A subject with mild erectile dysfunction would lose one point for each question if he answered that the erection was adequate “most times” instead of “always”, and would therefore qualify on the basis of his score (see the Appendix of this report for the individual IIEF questions). Thus, subjects with a score of 25 would not ordinarily be characterised as being unable “to attain and maintain an erection of the penis sufficient to permit satisfactory sexual intercourse”; rather they would have this inability occasionally or sometimes.
Eligibility was initially assessed during a screening visit, and confirmed at two follow-up visits approximately 3 and 4 weeks after the initial visit. During this time, patients were required to complete a patient diary indicating at least 4 attempts at sexual intercourse. Subjects were randomised if they still reported EF domain scores ≤25 and had completed the diary and other baseline assessments.
Inclusion criteria were formally listed as shown below. Eligible subjects:
Were male and at least 21 years of age.
Provided written, informed consent for patient and his female partner.
Had a stable monogamous relationship with a consenting female partner (vaginal intercourse was a required study activity).
Had a history of ED (defined as the inability to attain and maintain an erection of the penis sufficient to permit satisfactory sexual intercourse) of at least 3 months duration.
Had ED based on an IIEF EF domain score of less than or equal to 25 at Visit 3.
Had completed and returned at least four diaries at Visit 3, indicating at least four attempts at sexual intercourse during the non-treatment period.
Subjects with orthostatic hypotension were excluded. This was determined by comparing sitting and standing blood pressure (BP) and pulse rate, and it was defined as a decrease in systolic BP ≥ 30 millimetres of mercury (mm Hg) relative to the sitting value, a diastolic BP decrease ≥ 20 mm Hg, or a pulse increase ≥ 30 beats/minute.
Formal exclusion criteria were listed as follows:
ED caused by untreated endocrine disease, i.e., hypopituitarism, hypothyroidism, or hypogonadism.
Significant penile pathology including but not limited to curvature, fibrosis, sexually transmitted disease, and penile implant.
History within the previous 6 months of orthostatic hypotension, syncopal episodes, or presyncopal symptoms.
Clinically significant hepatic disease as evidenced by aspartate transaminase (AST [SGOT]) or alanine transaminase (ALT [SGPT]) greater than 3 times the upper limit of normal.
Clinically significant renal disease as evidenced by a serum creatinine greater than 2.5 mg/dL.
History of myocardial infarction within the previous 6 months.
Significant neurological diseases within the previous 6 months, e.g., stroke, spinal cord injury, etc.
Use of any medication, medical device, or herbal preparation for the treatment of ED during the course of the study. Patients who had been using such products had to discontinue their use for the duration of the study.
Acute or chronic disease requiring frequent changes (changes within previous 2 months or anticipated in following 3 months) in medications or doses of chronic therapy. Hormonal replacement therapy was allowed if the dose was stable and anticipated to remain stable.
Participation in another study with an investigational drug or device during the 30 days prior to study entry or during the study.
History of allergy to PGE1-containing drugs or any other components of Alprox-TD® formulation.
Any condition that would have interfered with the patient’s ability to provide informed consent or to comply with study instructions, or which could have confounded the interpretation of the study results.
Any condition that could have endangered the participant if he participated in this trial (including alcohol or other drug abuse).
In general, these exclusion criteria are reasonable, and they are clearly aimed at excluding patients in whom treatment would be unsafe or assessment of the response would be difficult. The exclusion of subjects with underlying endocrine disease such has hypogonadism means that the results of the study may not apply to this group of patients; in usual clinical practice, such subjects would have their endocrine deficiencies addressed as the first-line approach to treating their ED anyway. This exclusion criterion did not apply to subjects with diabetes (even though it is an endocrine disorder).
Of note, subjects were not excluded merely on the basis of age, vascular disease other than stroke, or cardiac disease other than myocardial infarction. Subjects who had failed other treatments, such as Viagra, were not excluded. Thus, the cohort of patients studied included a broad range of subjects with various co-morbidities and underlying aetiologies for their ED, so it would be expected that results in the study population would be broadly typical of the responses obtained in actual clinical practice, provided clinicians adhered to the recommended contraindications, including orthostatic hypotension and a history of myocardial infarction.
Importantly, the pivotal studies made no attempt to assess the efficacy of Vitaros in homosexual males, and the lack of information in this subgroup represents a significant deficiency in the submission. Subjects and their partners were explicitly warned against performing oral sex after administration of Vitaros, so there is no information about the efficacy or safety of Vitaros in this setting. Anal intercourse was not explicitly mentioned in the submission.
[bookmark: _Toc430334527]Study treatments
One deficiency in the reporting of the two pivotal studies was the failure to discuss the excipients in the active and placebo creams. Digital searches of the pivotal study reports for the terms “DDAIP” “propionate” “HCl” and “excipient” all produced no relevant matches. It is implied that these studies used the proposed Vitaros formulation, which contains DDAIP. From the Integrated Summary of Safety, and consideration of the reported Phase 3 exposures to DDAIP, it can be deduced that the placebo groups in both pivotal studies received DDAIP, but this is not clearly stated in the actual study reports.
Twenty-five doses of blinded study medication were available for each patient, including the test dose administered in the clinic at Visit 3, and an additional eight doses dispensed to the patient at each of Visits 3, 4, and 5 for at-home use. This represents two doses per week.
[bookmark: _Ref414357163][bookmark: _Toc430334528]Efficacy variables and outcomes
Each pivotal study had the same three co-primary endpoints:
Change in score for the EF Domain of the IIEF
Change in percentage success for vaginal penetration (SEP Q3)
Change in percentage success for maintaining erection to ejaculation (SEP Q4)
For all major endpoints, both the pooled results of the two studies and the individual results of each study separately are shown and discussed in this report. The pooled analysis was broadly consistent with the results of each individual study, but the pooled analysis had greater statistical power, with more consistently positive results.
The use of three primary endpoints and three active doses creates nine dose-endpoint pairings, which increases the likelihood of finding statistical significance for at least one pairing, and therefore raises methodological concerns about the need to correct for this multiplicity. The Sponsor did not adequately address this issue in their discussion of the studies. In practice the pooled results were positive for all three endpoints and all three doses, so a hierarchical testing procedure would have concluded that the pooled studies were positive for all endpoints. (A hierarchical testing procedure is a standard approach to handling multiple endpoints, in which endpoints are ranked and endpoints lower in the hierarchy are not assessed unless previous endpoints have achieved a positive result).
In two cases, an individual dose group in Study 005 failed to reach statistical significance for a co-primary endpoint whereas significance was achieved for that endpoint in the other dose groups of Study 005 and in the overall pooled analysis of that dose; these discrepancies are noted in the relevant sections below. The Sponsor did not rank the doses or endpoints in such a way that a hierarchical procedure can be applied to these outcomes, and it cannot be concluded that Study 005 had an overall positive result. This would be of considerable concern if it were not for the fact that the pooled results were positive.
Secondary endpoints in both studies consisted of the other domains of the IIEF, the Global Assessment Questionnaire (GAQ) and the Patient Self-Assessment of Erection (PSAE).
[bookmark: _Toc430334529]Randomisation and blinding methods
Subjects were randomised with equal probability to one of the four dose groups, using a computer-generated randomisation schedule.
Blinding was attempted by using identically appearing creams in all four treatment groups, and keeping subjects and investigators unaware of treatment assignments. The randomisation code was kept in a sealed envelope and was also attached to the individual patient box containing study medication, for use in emergencies.
It is unclear to what extent blinding was successfully maintained. The Phase 1 irritation studies showed that alprostadil had significant local irritation potential, over and above the relatively minor irritation produced by DDAIP-containing creams without alprostadil. Alprostadil produced both erythema and oedema in many subjects (47 of 60 subjects (78%) in Study NM AP-001). Although the irritation was relatively mild and reversible in most Phase 1 subjects, similar reactions in the Phase 3 pivotal studies could easily have led to patients guessing their treatment assignment. Also, the incidence of local urogenital Adverse Events (AEs) was much higher in the active groups than the placebo group of the pivotal studies, as shown in the table below. Thus, it seems very likely that many subjects guessed their treatment assignment. One deficiency of the submission was the Sponsor’s failure to consider this issue, or to assess the degree of unblinding directly by asking subjects to guess their treatment assignment.
[bookmark: _Toc430334703]Table 6. Urogenital Adverse Events in Pivotal Studies.
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[bookmark: _Toc430334530]Analysis populations
The intent-to-treat (ITT) population was defined as the set of all randomised patients who received at least one dose of study medication, and it is equivalent to the ITT-safety population.
The ITT-efficacy (ITT-E) population included all treated patients with at least one valid, post-randomisation efficacy evaluation. The ITT-E population was used for all efficacy analyses.
[bookmark: _Toc430334531]Statistical methods
One of the three co-primary endpoints was the change from baseline in the EF domain score of the IIEF. This was analysed with a two-way analysis of covariance (ANCOVA) model, using treatment and site as main effects and the baseline EF score as a covariate. If the overall treatment effect demonstrated statistical significance, the Fisher criterion within the ANCOVA model was used to conduct pair-wise comparisons relative to placebo. All treatment comparisons were carried out using two-sided tests at the α = 0.05 level.
The absence of treatment-by-site interaction was confirmed by conducting a preliminary ANCOVA with treatment-by-site interaction present and, if p ≤ 0.05, the cause of the interaction was to be investigated and documented.
The other two primary endpoints, based on the SEP, consisted of the overall percentage of successful intercourse attempts while on treatment (Question #3, successful penetration; Question #4, successful ejaculation). Changes in the overall percentage of successes for each question were compared to the treatment-free run-in period was analysed by ANCOVA, using an α level of 0.05 for statistical significance.
As already noted, the Sponsor did not discuss the need to correct the analysis for multiplicity, or propose an overall criteria for judging the positivity of the study in the event of mixed positive and negative results for individual endpoints. The only comments on this issue read as follows:
Multiple Comparisons
No adjustments were made for multiple comparisons.
Most secondary endpoints were examined using the same statistical model as the primary endpoints (e.g. the remaining domains of the IIEF, Questions #1, #2, #5, and #6 of the SEP, and the PSAE). The global assessment (GAQ) was analysed with a logistic model using the response (Yes or No) as the dependent variable, treatment and site as the main effects, and the EF baseline score as the covariate.
Missing baseline values from Week 0 were handled by using the screening scores from Week Minus 4. Missing on-treatment values were replaced by carrying the last observed value forward. For estimating total scores when components of the IIEF were missing, up to two missing baseline components of the IIEF were replaced by using the average of non-missing components. If more than two components were missing from any score, the total score was graded as missing.
[bookmark: _Toc430334532]Sample size
The Sponsor based sample size calculations on the combined results of two Phase 2 studies (protocols MED 99-002A and MED 2000-002A). For each of the pivotal studies, the Sponsor aimed to achieve a power of at least 95% and a type I error of 0.05 for each of the three primary variables, considered separately.
The Sponsor estimated that, with 185 patients per treatment group per study, it was expected that the power in each of the three primary variables would be ≥ 97% with a type I error of 0.05. They also estimated that the power would still be ≥ 95% if up to 25 patients per treatment group per study were lost to follow-up (leaving 160 per treatment group per study).
The assumptions underlying these calculations are summarised in the table below:
[bookmark: _Toc430334704]Table 7. Estimated power for each primary endpoint with 185 subjects per treatment group.
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In practice, the number of subjects in each group was in excess of these recruitment targets, and group sizes remained >160 even after losses to follow-up, as discussed in more detail below. The pooled analysis of both studies and the individual analysis of each study achieved positive results for nearly all dose-endpoint pairings (including 5 of 6 co-primary endpoints for the highest dose, across the two studies), suggesting that both studies were adequately powered.
[bookmark: _Toc430334533]Participant flow
Patient disposition in both pivotal studies combined is summarised in the table below.
[bookmark: _Ref416768592][bookmark: _Toc430334705]Table 8. Patient disposition in pivotal studies (004 and 005).
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a. All patients who were randomised to receive study medication.
b. Reasons for discontinuation may have been a result of partner issues, such as partner AEs, partner withdrew consents, and partner protocol violations.
c. Partner AEs were included for one partner of a patient in the placebo group [information redacted], the 200 mcg alprostadil treatment group [information redacted], and the 300 mcg alprostadil treatment group [information redacted], and four partners of patients in the 100 mcg alprostadil treatment group [information redacted], and alprostadil treatment group [information redacted].
d. Patients [information redacted] (placebo), [information redacted] (200 mcg alprostadil), and [information redacted] (300 mcg alprostadil) had their reason for discontinuation recorded in the database as “Protocol Violation”, however, per an erratum dated 10/03/03, the reason was changed to “Patient Withdrew Consent”.
e. Partner protocol violations (partners would not participate) were included for one partner of a patient in the placebo group [information redacted] and in the 300 mcg alprostadil treatment group.
f. Partner withdrew consents (including relationship problems, non-participations, and illnesses) were included for three partners of patients in the placebo group [information redacted], six partners of patients in the 100 mcg alprostadil treatment group [information redacted], one partner of a patient in the 200 mcg alprostadil treatment group [information redacted], and nine partners of patients in the 300 mcg alprostadil treatment group [information redacted].
g. All patients who were exposed to at least one dose of study medication.
h. All patients who were exposed to at least one dose of study medication and had at least one post baseline efficacy evaluation.
Approximately 96% of patients in each treatment group had at least one post-baseline efficacy assessment and entered the intent-to-treat efficacy analysis, as shown in the table above. Completion of the study was achieved in a smaller proportion – about 81% in each treatment group, with no substantial differences in completion rates in the active and placebo groups.
In Study 004, a total of 878 patients were treated: 219 received placebo, 218 received 100 mcg alprostadil, 221 received 200 mcg alprostadil, and 220 received 300 mcg alprostadil.  Of the patients who received treatment, 712 patients (81.1%) completed the study: 175 patients (79.9%) in the placebo group, 183 (83.9%) in the 100 mcg alprostadil group, 179 (81.0%) in the 200 mcg alprostadil group, and 175 (79.5%) in the 300 mcg alprostadil group.
In Study 005, as total of 854 patients were treated: 215 received placebo, 216 received 100 mcg alprostadil, 209 received 200 mcg alprostadil, and 214 received 300 mcg alprostadil. Of the patients who received treatment, 695 patients (81.4%) completed the study: 176 patients (81.9%) in the placebo group, 180 (83.3%) in the 100 mcg alprostadil group, 171 (81.8%) in the 200 mcg alprostadil group, and 168 (78.5%) in the 300 mcg alprostadil group.
The table below lists reasons for exclusion from the ITT-E population. There was a slight excess of subjects in higher dose groups withdrawing consent or discontinuing due to adverse events, but even in the highest dose group, the number of withdrawals from the ITT-E data set due to AEs was low (3 patients). In the placebo group, a higher number of placebo subjects were lost to follow-up for no specific reason, such that the overall proportion of evaluable subjects was similar in the different treatment groups.
[bookmark: _Toc430334706]Table 9. Reasons for exclusion from ITT efficacy population, Studies 004 and 005
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This degree of follow-up is acceptable for studies of this nature, and it is broadly reassuring that roughly equal proportions completed the study in each treatment group. Of some concern is the fact that there was an excess of withdrawals due to adverse events in recipients of active treatment, relative to placebo, amounting to an excess of 6.6% of the highest dose group. This suggests that the study was susceptible to a small degree of withdrawal bias, and also raises the possibility that some patients were unblinded due to telltale side effects.
[bookmark: _Toc430334534]Major protocol violations/deviations
Twenty-five patients had protocol violations leading to discontinuations across the two pivotal studies (with an additional 3 subjects mistakenly listed as protocol violations in the table above, to give a total of 28; these subjects subsequently had the reason for withdrawal changed to “Withdrew Consent”).
As a proportion of the major protocol violations, the most common reasons for discontinuation were non-adherence to visit schedule (4/25, 16.0%), unavailability of study medication (3/25, 12.0%), and loss of the medication label (3/25, 12.0%).
Other protocol violations included: withdrawal of partner consent, excluded medication use, and patient not meeting exclusion criterion (2/25, 8.0% each). The remaining violations occurred in one patient each: untreated hypogonadism, duplicate randomisation numbers, elevated liver function tests, unacceptable birth control method use, involvement in another study less than 30 days prior to enrolment, Visit 3 IIEF domain score > 25, patient entered another investigational study, non-compliance, and study medication not refrigerated at site.
This level of protocol violations is acceptable for a study of this nature.
[bookmark: _Toc430334535]Baseline data
The treatment groups appeared reasonably well-matched at baseline in terms of age, other demographics, underlying medical problems, and history of erectile dysfunction. No between-group comparisons showed a significant difference at baseline. Most subjects had suffered from ED for >12 months, and the mean EF Domain Score on the IIEF was ~14 (of a possible 30) in all groups (the range was 1-26, with values >25 representing protocol deviations).
[bookmark: _Toc430334707]Table 10. Baseline Demographics, ITT Population, Studies 004 and 005.
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Table 11. Summary of Baseline Primary Efficacy Endpoints.
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[bookmark: _Toc430334709]Table 12. Number (%) of Patients with Specific Secondary Diagnoses.
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[bookmark: _Toc430334710]Table 13. Baseline Vital Signs, Studies 004 and 005.
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[bookmark: _Toc430334536]Results for the co-primary efficacy outcomes
Results for all three co-primary endpoints in the pooled pivotal population are shown in the table below. (The individual endpoints and results in individual studies are discussed in subsequent sections.)
All three active doses showed clear statistical superiority to placebo. Results for doses of 200 mcg or 300 mcg tended to be superior to those observed with 100 mcg, but a formal statistical comparison across doses was not provided. Considering least square (LS) mean changes, the highest dose, 300 mcg, produced inferior results to the 200 mcg dose for two of the three co-primary endpoints (IIEF EF Domain and SEP Q4), and superior results for the other co-primary endpoint (SEP Q3). Overall, these results suggest that maximum efficacy is achieved with doses of ≥200 mcg, and further dose increases beyond that do not provide clear benefit. (The proposed PI conveys a different impression, and should be modified to more accurately describe these results.)
[bookmark: _Ref415398569][bookmark: _Ref415398573][bookmark: _Toc430334711]Table 14. Pooled Efficacy Results, Pivotal Studies MED 2000-004 and -005.
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Erectile function domain of IIEF (Q1-5, Q15)
Results in the Erectile Function (EF) Domain for each pivotal study are shown in the table below, reproduced from the Sponsor’s Clinical Overview. The Sponsor’s integrated study report focussed instead on the pooled results, which are shown in the subsequent table.
Each pivotal study showed a highly statistically significant benefit for alprostadil for each active dose group, relative to placebo, and the significance of the results was similar in each study (100 mcg dose groups in each study, p=0.001; 200 mcg and 300 mcg groups in each study, p<0.001). In both studies, the placebo group showed a slight mean worsening of EF during the study (-0.5 in Study 004, -0.9 in Study 005). The magnitude of the treatment effect, expressed as LS mean change from baseline, was broadly consistent across studies, but the 300 mcg dose group of Study 005 had relatively poor results, with a mean increase in EF of only 1.7, worse than the results obtained in the 200 mcg group of the same study (+2.4), the 200 mcg group of Study 004 (+2.5) and the 300 mcg group of Study 004 (+3.1).  In Study 004, there was an apparent dose trend, but in Study 005 the relatively poor results for the 300 mcg group broke the pattern. Overall, this suggests that the efficacy of  200 mcg and 300 mcg is similar, and this was also suggested in the pooled analysis of the same variable.
[bookmark: _Toc430334712]Table 15. Erectile Function Domain Scores, Studies 004 and 005 Individually (ITT-E)
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Given that the two studies had identical designs, and were performed at the same time in the USA, it is appropriate to consider the pooled data. For the pooled population of Studies 004 and 005, a significant (p<0.001) group effect in the EF Domain was detected across all active groups (among-group comparison, using ANCOVA with treatment and site as main factors, and baseline EF domain score as covariate).  Pairwise comparisons versus placebo showed that this was significant (p<0.001) for all doses tested (100 mcg, 200 mcg and 300 mcg). From a baseline of approximately 14, the mean changes were negative in the placebo group (-0.7) and weakly positive in the 100 mcg group (+1.6), with somewhat better results in the two higher dose groups (+2.5 in both the 200 mcg and 300 mcg groups); the LS mean changes were essentially the same, but the LS mean change was only 2.4 for the 300 mcg group. As suggested by the individual study results, there is an apparent dose trend from 100 mcg to 200 mcg, but the dose-response appears to flatten for doses beyond 200 mcg.
The median changes in EF were broadly consistent with the mean results (placebo 0.0; 100 mcg +1.0, 200mg and 300 mcg, +2.0); note that the table below labels these results as “median of mean change” but appears to be referring to median changes, given that all results are integers.
[bookmark: _Ref414529709][bookmark: _Ref414529714][bookmark: _Toc430334713]Table 16. Erectile Function Domain Score, Studies 004 and 005 Pooled (ITT-E).
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Note: the EF domain score is the sum of scores for Q1, 2, 3, 4, 5 and 15 in the IIEF. A higher score indicates a more favourable response.
a. Among-group comparison, using ANCOVA with treatment and site as main factors, and baseline IIEF EF domain score as covariate.
b. If no post-baseline individual scores were available, baseline individual scores were not carried forward to replace post-baseline missing scores. Therefore, the Endpoint N may be less than the Baseline N.
c. The endpoint analysis includes the last expected assessment as presented in the protocol (Visit 6) for completers or the last available assessment on treatment before the patient drops out or is lost to follow-up.
d. The wide ranges in the min and max values were indicative of the data listings.
e. Least squares mean difference relative to placebo, from ANCOVA.
IIEF = International Index of Erectile Function; LS = least square; Max = maximum; Min = minimum; SE = standard error
The magnitude of the apparent treatment effect is small, amounting to 3.2 points from a possible 30 points, equivalent to 10% of the available points or about half a point on a 5-point scale. Although such a modest improvement might not seem clinically worthwhile, the positive results for this primary endpoint were supported by additional endpoints that, in aggregate, suggest that patients felt the improvement was real.
The evolution of the EF scores over time is displayed in the table below. Such an analysis was not part of the primary efficacy analysis, and a formal statistical between-group comparison was not presented, but it is of interest in that it shows generally consistent results at Visit 4 (after 4 weeks of treatment), Visit 5 (8 weeks) and Visit 6 (12 weeks). Some minor improvements in EF were noted in the active groups from Week 4 to Week 12, which suggests that alprostadil has persistence of efficacy for at least several weeks, but this result should be interpreted with caution given that the differences from Week 4 to Week 12 are very slight and that less responsive patients could have withdrawn, leading to enrichment of the remaining cohort with more responsive patients.
[bookmark: _Toc430334714]Table 17. EF Domain Scores Over Time, Studies 004 and 005 Pooled (ITT-E).
[image: ]
[bookmark: _Ref414356789]Question 3 of SEP: vaginal penetration
Question 3 of the SEP produces a binary response:
3. Were you able to insert your penis into the partner's vagina? YES NO.
This variable was analysed as the percentage of successful penetrations, but the details of how this was calculated were not clearly described in the main body of the report. The Sponsor wrote:
Since patients had different numbers of attempts at each post-baseline visit, a weighted percent success was used in the analysis.
The weighting technique that was applied is not clearly stated in the main body of the study report, and could not be determined even using a digital search of the study reports using the search term “weight”. Footnotes to the Sponsor’s tables implied that the Sponsor calculated an overall percentage success for each patient, representing the total number of successes as a proportion of the total number of attempts over 12 weeks. If this technique was used, weighting by number of attempts would only be required if these totals had to be deduced by working backwards from percentages derived at each visit.
On reviewing the Phase 2 studies, a more explicit description of a weighting technique was applied:
VPSR [Vaginal Penetration Success Rate] was analyzed as a weighted success rate. The average rate of success for each total number of attempts was first calculated within each dose group, then the mean of those values was calculated for each group. Differences between the groups in the mean VPSR were analyzed using an ANOVA (PROC CATMOD) with treatment and number of attempts as factors.
From this description, it appears that, in Phase 2 studies, a per-patient success rate was not calculated, but instead patient results were binned according to the number of attempts, and then the success rate in each bin was averaged, regardless of how many patients had contributed to that bin. This seems to be an odd approach, because patients would then contribute unequally to the final score. That is, if most patients had, say, four attempts, and only one patient had exactly nine attempts, the result in the single patient with nine attempts would carry the same weight in the final average as all the patients with four attempts. Furthermore, it is not even clear if this approach was used in the Phase 3 studies, because the technique was not described in explicit terms. The Sponsor should be asked to clarify this.
For this endpoint, a significant treatment effect was observed with each active dose group in each study, with the exception of the low-dose (100 mcg) group of Study 005. Given that the two studies had identical designs, the difference in the results remains unexplained, and the overall treatment effect is best appreciated by considering the pooled results, as shown in the subsequent table.
[bookmark: _Toc430334715]Table 18. Mean Vaginal Penetration Success, Studies 004 and 005 Individually (ITT-E).
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At baseline, successful penetration was achieved in about half of all attempts (50-56% across groups), with slightly better success rates seen in the placebo group.
Overall, the mean change for successful penetration was better in the alprostadil treatment groups (mean increases in success ranged from 3.1% in the 100 mcg alprostadil group to 7.6% in the 300 mcg alprostadil group) than the placebo group (a mean decrease of 4.7%). The median change in percentage success was zero in all groups.  A statistically significant overall difference (p < 0.001) across groups was detected by ANCOVA, and the pairwise differences between placebo and active treatment were significant for the 100 mcg alprostadil group (p = 0.001), 200 mcg alprostadil group (p < 0.001), and 300 mcg alprostadil treatment group (p < 0.001).
These improvements are modest, and suggest a success rate about 11-12% higher in the high-dose groups than the placebo group. If some of the observed improvement was due to withdrawal bias or unblinding, the true underlying benefit of active treatment could be even less than this.
[bookmark: _Toc430334716]Table 19. Mean Vaginal Penetration Success, Studies 004 and 005 Pooled (ITT-E).
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The evolution of penetration success over time is shown in the table below, which presents the data in terms of absolute number of successful penetrations per four-week period, rather than as a proportion of attempts. This was a secondary analysis, but it generally supports the robustness of the primary findings for penetration success. Note that these results were not subjected to a formal statistical comparison: p-values and 95% confidence intervals (95%CIs) were not provided. They should therefore be considered descriptive.
There is no apparent trend towards loss of efficacy in the time span studied. The increase in number of penetrations was generally low in the placebo group (~0.1 to 0.2), but better in the active groups (0.5 to 1.0 in the two higher dose groups). There was a slight trend to increasing success over time in the active groups (increases of 1.0 for 200 mcg and 0.9 for 300 mcg at the final visit).
[bookmark: _Toc430334717]Table 20. Mean Vaginal Penetration Success Over Time, Studies 004 and 005 Pooled (ITT-E).
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[bookmark: _Ref414356403]Question 4 of SEP: ejaculation
This question is expressed in the SEP as:
4. Did your erection last long enough for you to complete intercourse with ejaculation? YES NO.
For this question, as had been done with Q3, the Sponsor appears to have calculated an overall percentage success rate across 12 weeks for each patient, and then compared this to baseline.
The results are displayed below for each individual pivotal study, and for the pooled results as presented in the integrated study report.
For this endpoint, the results in the 300 mcg group of Study 005 did not achieve statistical significance (p=0.112). Given that this was a co-primary endpoint, and the Sponsor did not prospectively discuss the statistical method to use to compensate for the use of multiple endpoints, it could be argued that Study 005 was a negative study, as it failed to achieve significance for one of its primary endpoints. On the other hand, there was a trend towards significance for this endpoint in the 300 mcg group (4.9% superiority in change in success rate over placebo), the two lower dose groups in the same study did achieve significance, and the overall pooled results of both studies showed a statistically strong result (p<0.001) for the combined 300 mcg group. Furthermore, the other two co-primary endpoints showed a statistically significant treatment effect for this dose group in both pivotal studies. Thus, on balance, the relatively poor results for this one endpoint in one dose group of one study do not appear to outweigh the overall evidence in favour of a treatment effect, and the lack of significance could be attributable to the poorer statistical power of the individual study relative to the pooled analysis.
[bookmark: _Toc430334718]Table 21. Mean Ejaculation Success, Studies 004 and 005 Individually (ITT-E).
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The pooled analysis is shown in the table below. Success rates for the ejaculation question of the SEP were lower than for the penetration question (consistent with the usual requirement that penetration is a precursor to ejaculation). A bit less than a third of coital attempts (28-31% in the pooled analysis) successfully led to ejaculation at baseline, and this improved by 10-14% in the two higher dose groups. Results in the pooled analysis were somewhat better for the 200 mcg dose group (mean increase of 14.3%) than the 300 mcg dose group (mean increase of 9.8%); both of these higher dose groups showed better increases than the 100 mcg group (mean increase of 7.6%) and the placebo group (mean increase of 0.8%). All pooled comparisons with placebo were statistically significant (p=0.003 for 100 mcg, p<0.001 for 200 mcg and 300 mcg), as was the overall group effect (p<0.001). The median change in most groups was zero, but the 200 mcg group showed a median increase of 4.2%.
[bookmark: _Toc430334719]Table 22. Mean Ejaculation Success, Studies 004 and 005 Pooled (ITT-E).
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The evolution of ejaculation success over time is shown in the table below, expressed in terms of absolute numbers of successes over 4 weeks, rather than as a proportion of attempts.  This secondary analysis suggests that the effects of alprostadil were maintained over time, but again it should be noted that p-values and 95%CIs were not provided, so the analysis is merely descriptive. The placebo group showed a mean increase in successful ejaculations of 0.3 by Week 12, compared to an increase of 1.3 and 0.9 in the 200 mcg and 300 mcg alprostadil groups, respectively.
[bookmark: _Toc430334720]Table 23. Mean Ejaculation Success Over Time, Studies 004 and 005 Pooled (ITT-E)
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[bookmark: _Toc430334537]Results for other efficacy outcomes
The secondary endpoint, a positive response on the Global Assessment Questionnaire (GAQ), represents the patient’s overall opinion on whether treatment has led to an improvement, and thus helps to establish whether gains in erectile function are perceived as meaningful for the patient.
According to the individual and integrated study reports, this question was presented as a binary yes-no question, though the Sponsor’s appendix described it as a 7-point scale; it is likely that the 7-point scale was converted to a binary response during analysis, but it is also possible that subjects were shown a question slightly different to that reproduced in the Sponsor’s appendix. The Sponsor should clarify which technique was used, though the approach taken is unlikely to have had a significant impact on the outcome. If a 7-point scale was actually used, this could allow a more detailed assessment of the differing responses across the patient population, and the results would be of interest.
This endpoint was positive for each dose group in each pivotal study, as shown in the table below. Approximately 20% of placebo subjects felt that treatment was associated with an improvement in erections, compared to 38-56% of alprostadil recipients, depending on which dose group and which study is considered. For both studies individually, as shown in the table below, all three active dose groups showed a significantly superior response to placebo (p<0.001). The pooled results were concordant with this (subsequent table). There was an apparent dose trend in the pooled results, with 7% more patients reporting improvement after using 200 mcg, compared to 100 mcg, and a further 5% reporting improvement after 300 mcg, compared to 200 mcg; these dose comparisons were not subjected to formal statistical comparison.
[bookmark: _Toc430334721]Table 24. Patient’s Global Evaluation, Studies 004 and 005 Individually (ITT-E).
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[bookmark: _Toc430334722]Table 25. Patient’s Global Assessment Questionnaire, Percentage Reporting Improvement, Studies 004 and 005 Pooled (ITT-E).
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These results suggest that about half the patients who use alprostadil will find it unhelpful in improving their erections, and about one in five (20%) will report an improvement that is due to the placebo effect. The remainder, about one in three subjects, will report an improvement attributable to active treatment. This only represents a modest therapeutic benefit, but could be considered worthwhile by many patients, particularly because they will be able to observe the response to treatment and decide for themselves whether they feel the treatment is worth continuing.
Other domains of the IIEF (Orgasmic Function, Sexual Desire, Intercourse Satisfaction, Overall Satisfaction) were also analysed as secondary variables, and the pooled results are shown in the table below. In most domains, all the active treatment groups showed a significant improvement relative to the placebo group. The exception was Sexual Desire, which represents a psychological interest in sex that would not necessarily be expected to respond to a topical vasodilator. For this domain, the 200 mcg group failed to achieve significance. Of note, the two domains relating to satisfaction (Intercourse Satisfaction and Overall Satisfaction) showed a significant benefit with active treatment, for all active doses, indicating that the erectile function gains, though modest, produced an overall greater sense of satisfaction in recipients of active treatment. Overall, these results are supportive of the primary results and consistent with the GAQ results.
[bookmark: _Toc430334723]Table 26. Non-erectile Function Domain Scores, Studies 004 and 005, Pooled (ITT-E).
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As already noted, two questions from the SEP (Q3 and Q4) were prospectively designated as co-primary endpoints (along with the EF Domain of the IIEF), but the remaining questions of the SEP were analysed as secondary endpoints. The pooled results are shown in the table below.
[bookmark: _Toc430334724]Table 27. SEP Question Scores, Studies 004 and 005, Pooled (ITT-E).
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For Question 1, relating to the number of attempts at coitus, there was no evidence of a therapeutic effect – not even a favourable trend – and the 300 mcg dose was associated with a significantly lower increase in attempts at coitus than placebo. (There was also an inverse dose-trend, with progressively higher doses leading to lower increases in the number of attempts).  It is unclear whether this represents a chance finding unlikely to be replicated in future studies, or instead reveals a true causal relationship. It is at least plausible that adverse effects from the medication might lead subjects to attempt coitus less often. Even if this were the case, though, it is not necessarily a major problem for the drug as subjects who found the drug inconvenient or had tolerability issues could simply discontinue it.
For Question 2, which relates to the ability to achieve “some” erection, there was a trend in favour of active treatment (p=0.087 for overall group effect), and a significant result for the 100 mcg dose (p=0.016) but there was no dose trend. The results actually showed a weak inverse dose trend, with greater positive changes observed with 100 mcg than with 200 mcg, and the smallest improvement seen with 300 mcg). Overall, the results for this endpoint were much weaker than for other measures of erectile function. This suggests that alprostadil may best be considered as a drug that improves the quality of erections, rather than as one that creates erections. (This is not the impression one would gain from reading the proposed PI.)
Questions 3 and 4 have already been discussed, as these were co-primary endpoints.
For Questions 5 and 6, which both relate to satisfaction (Q5, satisfaction with erection; Q6, overall satisfaction), the pooled results were statistically significant for all dose groups. As with many other efficacy measures an apparent dose trend was observed from placebo to 100 mcg and to 200 mcg but 300 mcg produced no extra benefit.
For the Patient Self-Assessment of Erection Score (PSAE), subjects were asked to rate their erections after each use of medication on a five-point scale ranging from 1 (no tumescence or erection) to 5 (excessive rigidity), with 4 corresponding to normality (full rigidity). From a baseline mean of ~2.4, subjects receiving active treatment showed small but statistically significant mean increases of 0.16 or 0.18 in the two higher dose groups – that is, a mean increase less than one fifth of a single point on the five-point scale (or a mean increase of a third of a point relative to placebo. The final mean scores in every dose group were still less than “3”, correlating to “greater tumescence sufficient for vaginal penetration but not fully rigid”. Overall, results for this endpoint, while statistically robust, suggest that the efficacy of alprostadil is modest.
[bookmark: _Toc430334725]Table 28. Patient Self-Assessment of Erection Score, Studies 004 and 005, Pooled (ITT-E).
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Considering all of the secondary endpoints, the efficacy of alprostadil was consistently demonstrated to be modest in magnitude but statistically robust. In particular, the Global Assessment by patients (GAQ) indicates that, over and above the ~20% of patients reporting an improvement with placebo, another ~30% noted an improvement with alprostadil (200 mcg 26.5%, 300 mcg, 31.2%). That is, 3 patients would need to be treated to have one of them report an improvement over and above the placebo response.
[bookmark: _Toc430334538]Subgroup analyses
Neither of the pivotal studies was specifically powered to allow subgroup analyses, but the pooled pivotal population was sufficiently large that statistically significant results were obtained for some subgroups. For the co-primary endpoint of EF Domain scores, significant results were obtained for all three dose groups for subjects with cardiac disease, diabetes, hypertension and prostatectomy, but only a favourable trend was achieved in subjects with a history of Viagra failure; the mean EF improvement in Viagra-failure cases was 1.7 and 1.4, in the 200 mcg and 300 mcg dose groups, respectively, compared to 2.5 and 2.4 in the overall study population for the same dose groups, respectively.
For SEP Question 3 (penetration) and 4 (ejaculation), similar overall trends were observed but significance was less commonly achieved. For patients with a history of Viagra failure, significance was achieved for Question 3 in the two higher dose groups, but not for Question 4.
The table below also shows results for the key secondary endpoint of GAQ. All subgroups reported a global improvement more frequently with active treatment, and for most subgroups the difference from placebo was highly significant (p<0.001).
The inferior results in the Viagra-failure cases are not surprising, because Viagra failures might be expected to show pharmacological resistance to treatment, especially considering that Vitaros and Viagra both function as vasodilators. For one co-primary endpoint (SEP Q3) and a key secondary endpoint (GAQ), a significant therapeutic effect was demonstrated even in Viagra failures (as shown in the table). The GAQ results suggest that, amongst Viagra failures, an improvement attributable to Vitaros was achieved in ~25% of cases. (Improvement in the placebo arm of this subgroup was reported in 21% of cases, similar to the total placebo population. Improvement for other dose groups showed a dose trend, with the best results obtained in the 300 mcg group [100 mcg 29%, 200 mcg 37%, 300 mcg 45%]). This implies that four Viagra failures would need to be treated to obtain one report of improvement over and above the placebo response.
 Although it is reasonable to mention that some efficacy was achieved in the Viagra-failure subgroup, the inconsistent results across different endpoints were not clearly described in the PI, where a single statement summarises the subgroup analyses as follows:
Similar improvements to those of all patients were generally observed within the subpopulations (diabetic, cardiac, prostatectomy, hypertensive patients, and patients who failed previous therapy with Viagra) and two age groups (≤ 65 and > 65 years) in the IIEF EF domain scores.
[bookmark: _Toc430334726]Table 29. Response in Subgroups, Studies 004 and 005, Pooled, for 3 Co-Primary Endpoints and Global Assessment.
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The Sponsor also presented a subgroup analysis based on the severity of erectile dysfunction at baseline, as shown in the table below, but these results were not subjected to a formal statistical comparison. There is an apparent trend towards greater responsiveness in severe cases of erectile dysfunction, and poor responsiveness in mild cases. Indeed, the overall impact of treatment was negative with mild erectile dysfunction (i.e., changes from baseline represented deteriorations). For ejaculation success (labelled “intercourse completion rates” in the table) the two highest dose groups showed a worse outcome than with placebo when the original severity was mild.
[bookmark: _Toc430334727]Table 30. Response in Subgroups by Severity, Studies 004 and 005, Pooled.
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No strong conclusions can be drawn from this analysis, particularly because the results were presented descriptively, but it should be noted that these results are broadly concordant with Phase 2 studies showing a better response in severe cases (Study MED 2000-002A) than in mild to moderate cases (Study MED 99-002A). The main difference is that the Phase 2 study of mild-to-moderate cases showed a small, statistically borderline benefit with active treatment, whereas this subgroup analysis of the pivotal studies suggests a moderately adverse outcome with active treatment. (For some doses, the results with active treatment were better than the placebo results, but still negative overall. Achieving better results than placebo does not necessarily represent a useful outcome if all groups showed deterioration; the inconvenience and intrusion of placebo treatment may have produced a genuine reduction in erectile function that was not fully offset by the pharmacological action of the drug).
The precise causes for the apparent differences in responsiveness in mildly effected subjects are not known, but plausible hypotheses can be raised. For a start, subjects scoring relatively well on the IIEF have less available room for improvement in the scoring system, and greater room for deterioration. The apparent adverse effect of treatment in mild cases could also indicate that the inconvenience and side effects of treatment have a negative psychological impact, making mild impotence worse, and that vasodilatory assistance may not be useful in many mild cases, where psychological factors may be more important. Conversely, when erectile dysfunction is severe, a major physical problem with vasodilation itself may be a more important contributor, leading to a better response to direct topical vasodilators. This is clearly speculative, and it remains possible that further research would not replicate the apparent pattern observed in the Phase 2 and 3 studies; the observed differences in responsiveness across the severity spectrum could merely reflect that the submitted studies were not specifically designed or powered to compare these subgroups. Unfortunately, in the absence of larger Phase 3 studies specifically aimed at clarifying the efficacy of Vitaros in milder cases, it will remain unclear whether alprostadil has a useful role in this subgroup.
The apparent lack of efficacy in milder cases was noted by the Sponsor in their Clinical Overview, but it is not mentioned in the proposed PI. Marketing of Vitaros should provide adequate description of this heterogeneous response, to allow clinicians and patients to make informed choices about the likelihood of efficacy in their particular case. This concern is somewhat ameliorated by the fact that patients will be able to observe directly the success or otherwise of treatment and discontinue it if it is inefficacious.
Finally, the Sponsor performed subgroup analyses based on age, though these were not described in detail and the Sponsor did not provide a convenient summary table. In general, significant results were obtained in subjects ≤ 65 years of age, but the results in subjects > 65 years were not consistently positive, partly reflecting poor statistical power in this age group. For the EF domain score, the results in each study are shown below for each age group. In the older subgroup of Study 005, the 200 mcg dose group achieved statistical superiority over placebo but the magnitude of the benefit was modest; in the 300 mcg dose group, the LS mean change was zero in this age group. The brief comments in the PI (cited above) do not adequately reflect these mediocre results.
Results for other endpoints were broadly comparable (not shown).
[bookmark: _Toc430334728]Table 31. EF Domain Scores, Study 004, Subjects ≤ 65 Years
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[bookmark: _Toc430334729]Table 32. EF Domain Scores, Study 004, Subjects > 65 Years
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[bookmark: _Toc430334730]Table 33. EF Domain Scores, Study 005, Subjects ≤ 65 Years.
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[bookmark: _Toc430334731]Table 34. EF Domain Scores, Study 005, Subjects > 65 Years
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[bookmark: _Ref271037188][bookmark: _Ref271037210][bookmark: _Toc272414655][bookmark: _Toc290846277][bookmark: _Toc430334539][bookmark: _Toc241374311][bookmark: _Ref243294291][bookmark: _Toc454887907]Supportive efficacy studies
[bookmark: _Toc290846278][bookmark: _Toc430334540]Phase 2 study of mild to moderate erectile dysfunction (MED 99-002A)
Randomized, Placebo-Controlled, Double-Blind, Parallel Design Trial of the Efficacy and Safety of Alprox-TD (alprostadil) Cream in Patients With Mild to Moderate Erectile Dysfunction
[bookmark: _Toc430334541]Study design, objectives, locations and dates
This study (randomised n=161, evaluable n = 111) compared the efficacy of topical alprostadil at three doses (50 mcg, 100 mcg and 200 mcg) in 100 mg of topical cream formulation, in comparison to placebo cream. Note that this study did not assess the proposed default alprostadil dose of 300 mcg.
This was a multi-dose study with treatment continued for up to approximately 6 weeks. First, a single dose of randomised study drug was administered in the clinic at Visit 2 to assess tolerance, and then patients who tolerated the test dose received 5 doses of the assigned medication to be used in conjunction with sexual intercourse over a 3-week period (± 4 days). Finally, patients who used at least 3 of 5 doses received an additional 5 doses at Visit 3, to be administered over a second 3-week period (±4 days). Screening occurred at Visit 1 and a final efficacy and safety assessment was performed at Visit 4.
The stated objectives of the study were:
to evaluate the dose-response relationship of the clinical efficacy and safety of Alprox-TD (alprostadil) topical cream for the treatment of male erectile dysfunction under conditions of in-clinic and home use.
The study was conducted in the USA from April 20, 2000 to September 1, 2000.
[bookmark: _Toc430334542]Inclusion and exclusion criteria
Subjects were eligible if they were males between 21 and 65 years of age who had mild to moderate erectile dysfunction, of at least 3 months duration, based on an IIEF Erectile Function domain score of 14 to 21. This is a slightly lower cut-off than that used in the pivotal studies, which accepted even milder patients with EF scores up to 25 (30 being a normal, maximum score). Subjects were excluded if they had an endocrine cause for their erectile dysfunction (other than diabetes), a previous myocardial infarction, a major neurological problem, or significant hepatic or renal disease.
Formal entry criteria were listed as shown below. To be eligible, subjects had to:
Be a male 21 to 65 years of age.
Provide written, informed consent.
Have a stable monogamous relationship with a consenting female partner (vaginal intercourse was a required study activity).
Have a history of erectile dysfunction (defined as a consistent change in the quality of erection that adversely affects the patient's satisfaction with sexual intercourse) of at least 3 months duration.
Have mild to moderate erectile dysfunction based on an IIEF erectile function domain score of 14 to 21, inclusively.
Exclusion criteria were similar to the pivotal studies, and consisted of:
Erectile dysfunction caused by untreated endocrine disease, e.g., hypopituitarism, hypothyroidism, hypogonadism.
Significant penile pathology: curvature, fibrosis, sexually transmitted disease, presence of implant, etc.
History within the previous six months of orthostatic hypotension, syncopal episodes, or presyncopal symptoms.
Evidence of clinically significant hepatic disease as evidenced by AST or ALT >3times the upper limit of normal.
Evidence of clinically significant renal disease as evidenced by a serum creatinine >2.5 mg%.
History of myocardial infarction within previous 6 months.
Significant central nervous system diseases within the last 6 months i.e. stroke, spinal cord injury, etc.
Use of any medication, device, or herbal preparation for the treatment of erectile dysfunction during the course of the study. Patients who had been using such products had to discontinue their use for the duration of the study.
Acute or chronic· disease requiring frequent changes (changes within previous two months or anticipated in following two months) in medications or doses of chronic therapy. Hormonal replacement therapy was allowed if the dose was stable and anticipated to continue to be stable.
Participation in another study with an investigational drug or device during the 30 days prior to study entry, or during the study. (Patients who received any treatment in the NexMed-MED-99-001 study were excluded from the current study).
Any condition which would interfere with the patient's ability to provide informed consent, to comply with study instructions, or which could have confounded the interpretation of the study results.
Any condition which could endanger the participant if he participated in this trial.
[bookmark: _Toc430334543]Study treatments
Subjects received placebo, or alprostadil 50 mcg, 100 mcg or 200 mcg in topical cream. (Throughout the study report, the doses were reported in mg, but this report refers to mcg for consistency with other studies). The dose was administered to the penile meatus and surrounding glans.
Specifically, the dosing instructions were as follows:
The patient was instructed to hold the meatus open while gently inserting the tip of the applicator into the urethral opening. The entire dose was to be dispensed slowly over 5 to 10 seconds into the meatus. Then, the meatus was to be gently pinched closed with the fingers for a period of about 30 seconds. Any excess medication escaping from the meatus was to be gently rubbed into the glans penis.
An in-clinic test dose was administered, to assess tolerance, and then subjects were given 5 doses to use in the first 3-week treatment period. If they used 3-5 doses, they were given another 5 doses to use for the second 3-week treatment period. Thus, subjects received a maximum of 10 doses at home, over about 6 weeks.
[bookmark: _Toc430334544]Efficacy variables and outcomes
The efficacy variables assessed in this Phase 2 Study were similar to those adopted in the later pivotal studies, but only the EF domain score was considered a primary endpoint. The penetration endpoint based on the SEP (Question 3) was considered a key secondary endpoint but ejaculation success (Question 4) was not listed as a key secondary endpoint.
The primary efficacy parameter was the change from baseline to the final visit in the erectile function domain score of the IIEF.
The main secondary efficacy parameters were:
Change from baseline to final visit in the non-erectile function domains of the IIEF.
The overall IIEF score.
Successful vaginal penetrations (relative to number of attempts) based on Q3 from the SEP.
Patient Self-Assessment of Erection (PSAE).
Global Assessment Questionnaire (GAQ).
These endpoints have been described previously. They have been validated and they are broadly appropriate in the assessment of treatments for erectile dysfunction.
[bookmark: _Toc430334545]Randomisation and blinding methods
Subjects were randomised with equal probability to one of the treatment groups. Blinding was attempted by using identically appearing packaging and creams. Telltale side effects could have led to some unblinding, but the Sponsor did not assess this.
[bookmark: _Toc430334546]Analysis populations
The Sponsor defines two analysis populations:
The Intent-to-treat (ITT) Population was defined as “All patients who were exposed to at least one dose of study medication.”
The Per Protocol (PP) Population, which the Sponsor frequently referred to as the “evaluable population” was defined as the set of subjects who:
used at least 3 doses of study medication at home in conjunction with attempts at sexual intercourse between Visits 2 and 3 (that is, over the first 3-week on-treatment assessment period);
had both baseline and end of treatment data from the lIEF;
had a baseline score on the lIEF erectile function domain score of 14 to 21; and
tolerated the test-dose at Visit 2.
The Sponsor emphasised results in the PP analysis instead of the ITT analysis throughout the body of the study report, and even more so in the Clinical Overview.. This appeared to be a prospective decision, rather than adopted post hoc in response to poor ITT results, but it nonetheless represents a substantial methodological concern. The definition of the PP population immediately excludes subjects who did not tolerate the drug during the first test dose, as well as any subjects who decided that the side effects were unacceptable during their first one or two uses at home. Of more concern, the definition also excludes subjects who found the drug tolerable but inefficacious, and gave up on it after one or two home uses. These treatment failures are necessarily censored from the PP analysis, potentially inflating the apparent success of treatment. Worse still, there is a great potential for withdrawal bias because placebo recipients who had no therapeutic response might be more likely to continue treatment – because at least they had minimal side effects – whereas recipients of active treatment, faced with the combination of side effects and poor efficacy, might be less inclined to have a third dose and thus enter the PP population. Withdrawal bias is a potential problem in many studies, but could have been exaggerated in this study because dissatisfied patents did not even have to withdraw from the study to leave the main analysis pool; they simply had to fail to use a third dose.
Consistent with this concern, the number of patients dropping out of the PP population was not equal across groups. The ITT population consisted of 40, 42, 39 and 40 subjects across the placebo, 50 mcg, 100 mcg and 200 mcg groups, respectively; the PP population consisted of 31, 31, 29 and 26 patients, respectively, with the number of ITT patients excluded from the PP analysis being 9, 11, 10 and 14, respectively. The excess number of exclusions in the highest dose group, 5 subjects, is about one fifth of the final PP cohort at that dose, and the exclusions are likely to include some of the least responsive patients. Reasons for exclusion from the ITT cohort are tabulated.
[bookmark: _Toc430334547]Statistical methods
The change from baseline in domain scores was analysed using ANCOVA models, with age, the baseline Erectile Domain score, and site as covariates. The multiple comparison technique was used for comparing placebo and each of the treated groups.
[bookmark: _Toc430334548]Sample size
The Sponsor aimed for a sample size that would be able to detect “a clinically important difference in mean change of 4.5 [for the EF score] between placebo and treated groups”. Power estimates at the five percent significance level, with a common variance estimate of 25, are given below.
[bookmark: _Toc430334732]Table 35. Power Estimates, Study MED 99-002A.
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The Sponsor aimed for a treatment group size of 36, which they expected to provide more than 95% power to detect a clinically relevant treatment effect and even greater power in assessing dose response.
[bookmark: _Ref414452643][bookmark: _Ref414452646][bookmark: _Toc430334549]Participant flow
Patient disposition is summarised in the table below. Discontinuations for any reason were more common in the active treatment groups (50 mcg, 29%; 100 mcg, 36%; 200 mcg, 33%) than the placebo group (12.5%). The most common reason for withdrawal was an adverse event (AE), and AEs sufficient to cause withdrawal were more common at higher doses, reaching 22.5% in the 200 mcg group. Lack of efficacy was also listed directly as the reason for withdrawal in 7 recipients of active treatment (7/121, 5.8%), compared to only one placebo subject (1/40, 2.5%).
[bookmark: _Toc430334733]Table 36. Patient Disposition, Study MED 99-002A.
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Although the overall number of withdrawals is acceptable for a study of this nature, the unequal withdrawal rates and excess of withdrawals related to side effects in the active groups is of concern. This pattern suggests that the study was at risk of withdrawal bias, with less responsive patients preferentially dropping out if, in addition to poor perceived efficacy, the drug they were receiving was also causing side effects. The unequal distribution of AEs also raises the possibility of significant unblinding.
Finally, as already discussed, some patients were excluded from the Sponsor’s primary analysis not because they completely withdrew from the study, but simply because they did not progress past the first test-dose or only used the drug once or twice at home. Reasons for exclusion from the PP data set are tabulated below.
[bookmark: _Toc430334734]Table 37. Reasons for Exclusion From Per-Protocol Cohort, Study MED 99-002A.
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[bookmark: _Toc430334550]Major protocol violations/deviations
Major protocol violations are listed in the table below. The number of protocol violations was acceptable for a study of this nature.
[bookmark: _Toc430334735]Table 38. Protocol Violations, Study MED 99-002A.
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[bookmark: _Toc430334551]Baseline data
Baseline demographic and disease characteristics are listed in the tables below. The degree of baseline matching was acceptable, and no significant differences between groups were observed at baseline.
[bookmark: _Toc430334736]Table 39. Baseline Demographics, Study MED 99-002A.
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[bookmark: _Toc430334737]Table 40. Baseline Disease Characteristics, Study MED 99-002A.
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[bookmark: _Toc430334552]Results for the primary efficacy outcome
The Sponsor performed two analyses of the primary efficacy variable (change in EF from baseline): a per protocol (PP) analysis, which discarded data from subjects with protocol violations, and an ITT analysis, which was considered secondary and given much less emphasis  in the study report and Clinical Overview.  TGA policy is to favour ITT results over PP results because they are less susceptible to bias, so the ITT results will be given greater emphasis in this report.
In the ITT analysis, the overall among-group ANOVA results narrowly failed to reach statistical significance (p=0.051), a point that was not discussed in the Sponsor’s Clinical Overview. The p-value for the hypothesis of a linear dose trend (the “linear contrast”) was significant (p=0.015), but this was not the primary prospective method of analysis. Pairwise comparisons showed that a significant difference (p=0.007) existed for the highest dose group (200 mcg) in comparison to placebo, but it appears that no statistical adjustment was made for the use of multiple pairwise comparisons.  The other dose groups were not significantly superior to placebo.
The magnitude of the benefit over placebo was modest. Whereas the placebo group showed a mean adjusted decrease (deterioration) in EF of 0.8, the alprostadil 200 mcg group showed a mean increase of 3.7, a difference of 4.5 points in a scale potentially spanning from 1 to 30.  With other doses, the adjusted mean changes were much lower: an increase of 1.8 with 50 mcg and 0.7 with 100 mcg.
[bookmark: _Toc430334738]Table 41. Results for Primary Endpoint, ITT Population, Study MED 99-002A.
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The Sponsor’s study report for MED 99-002A described the ITT results very briefly, as follows:
Although the overall group comparison fell short of statistical significance (p = 0.051), the linear contrast was statistically significant (p = 0.015), and a mean improvement of 4.1 in the 0.2 mg Alprox-TD group was significantly greater than the change in the placebo group (-0.7), p = 0.007.
(The values cited refer to unadjusted means, which were similar to the adjusted means.) Most of the discussion in the study report focussed on the per protocol (PP) results instead, which are presented below.
The Clinical Overview did not discuss the ITT results at all, but instead presented results for the PP or “efficacy” dataset. In this analysis, as in the ITT analysis, the highest dose group (200 mcg) showed significant pairwise superiority over placebo for change in EF Domain scores (p=0.001). The adjusted mean change was an increase (improvement) of 4.3 with 200 mcg, compared to a mean decrease of 1.6 in the placebo group. The next highest dose group (100 mcg) showed a borderline result for this endpoint, arguably reaching statistical significance (p=0.050) with a mean adjusted increase of 1.9.[footnoteRef:1] The linear dose trend (“linear contrast”) was statistically significant (p=0.002), as shown in the source table below, copied from the appendices of the study report. [1:  It is unclear whether a p-value of exactly 0.05 should be considered significant, because the statistical analysis plan was somewhat vague on this point, merely stating “All variables were assessed at the 0.05 alpha level (two-sided),” rather than explicitly citing an inequality of the usual form “p<0.05”.] 

[bookmark: _Toc430334739]Table 42. Results for Primary Endpoint, Per-Protocol Population, Study MED 99-002A.
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In the body of the study report, the results were tabulated as shown below.
[bookmark: _Toc430334740]Table 43. Results for Primary Endpoint, Per-Protocol Population, Study MED 99-002A (Alternative Version).
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Unfortunately, a couple of errors were made in the presentation of these results. Firstly, in the table above, reproduced from the main body of the study report, the footnote “a” is inappropriately applied to the first mention of the p-value of 0.012, implying that this p-value refers to a comparison of baseline scores, when in fact the placement of this p-value in the table implies that it represents a comparison of final scores. Reference to the source table, reproduced on the previous page, suggests that the latter interpretation is correct. Admittedly this is a minor error, with no major impact on estimations of efficacy.
In the Sponsor’s Clinical Overview, these same results are presented even more inaccurately, and in a way that could inflate a reader’s estimation of the efficacy of the drug. The p-values in the right-hand column of the above table refer to differences among groups at baseline (p=0.675), at the final visit (p=0.012) and in changes from baseline (p=0.012 again). They do not refer to pairwise comparisons for different doses (which were instead associated with the p-values 0.001, 0.050 and 0.071, for the primary endpoint of change from baseline, as marked by the footnote symbols “+”, “?” and “$” in the source table above). In the table below, however, reproduced from the Clinical Overview, these p-values have been erroneously applied to individual doses, falsely implying that the 100 mcg group showed clear statistical superiority over placebo (p=0.012) when in fact the result was borderline (p=0.050). Coupled with the failure of the Clinical Overview to present the ITT results, in which 100 mcg was not significantly different from placebo, the net effect is that the drug is presented as having more efficacy than the results support.
[bookmark: _Toc430334741]Table 44. Results for Primary Endpoint, Per-Protocol Population, Study MED 99-002A (Clinical Overview Version).
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These errors should be corrected. Although this is only a Phase 2 supportive study, and the two larger Phase 3 pivotal studies re-assessed the 100 mcg doses with greater statistical power, the Phase 3 studies did not show a benefit in cases of mild erectile dysfunction. This Phase 2 study is, therefore, the only study providing evidence of benefit at the mild end of the spectrum.
[bookmark: _Toc430334553]Results for other efficacy outcomes
Secondary endpoints in this study included: the change from baseline to final visit in the non-erectile function domains of the IIEF; the change in total IIEF score; the proportion of successful vaginal penetrations based on Q3 from the SEP; other SEP questions; the PSAE; and the GAQ.
IIEF
Results for the remainder of the IIEF were inconclusive, as shown in the table below for the Per Protocol group. (Note that, in this table, the IIEF scores include the same mistaken use of the “a” footnote discussed above.) A statistically significant mean change from baseline, as assessed by ANCOVA, was not achieved for any of the non-erectile domains of the IIEF, although “Intercourse Satisfaction” showed a strong trend (p=0.057) and the linear contrast (dose trend) was significant for this domain (p=0.021). The total IIEF score (which includes the erectile domain already considered) did show a significant ANCOVA result (p=0.019, linear contrast p=0.006). In pairwise comparisons (not shown in the table), significant superiority over placebo was demonstrated for the 200 mcg dose for Intercourse Satisfaction (p=0.009), but not for any other dose-domain combination. For the total IIEF score, the PP analysis showed a significant pairwise superiority of the 200 mcg dose (p=0.002) and the 50 mcg dose (p=0.045), but the 100 mcg dose merely showed a weak favourable trend (p=0.10).
[bookmark: _Toc430334742]Table 45. Non-erectile Function Domains, Per-Protocol Population, Study MED 99-002A.
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[bookmark: _Toc430334743]Table 46. Total IIEF Score, Per-Protocol Population, Study MED 99-002A.
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Results in the ITT analysis were broadly similar: none of the individual non-erectile domains produced a significant among-group ANCOVA result, but the total IIEF score did produce a significant result (p=0.042). Considering pairwise comparisons, the 200 mcg dose group was significantly superior to placebo for intercourse satisfaction (p=0.015) and total IIEF score (p=0.008). The 50 mcg dose group achieved a borderline result for total IIEF (p=0.050) but the 100 mcg dose did not (p=0.346). Other pairwise comparisons were not significant.
SEP
Results for the Sexual Encounter Profile (SEP) scores are shown in the table below, for the PP population. For Question 3 of the SEP (penetration success), the PP analysis showed no overall among-group significance (p=0.142) but the highest dose group (200 mcg) was superior to placebo in a pairwise comparison (p=0.023). For half of the SEP questions as well as the total score, an overall among-group ANCOVA showed a significant group effect (see the table for details). For most of the individual domains of the SEP (every domain except “Number of Attempts), as well as the total SEP score, a significant pairwise superiority was demonstrated for the 200 mcg dose.
[bookmark: _Toc430334745]Table 47. SEP Questions, Per-Protocol Population, Study MED 99-002A.
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As in the pivotal studies, penetration success was also assessed as a proportion of attempts, by comparing responses to Q3 and Q1. The success rate was expressed as an overall percentage of success while on treatment, rather than as a change from baseline. The results for the PP population are shown in the table below. The ANCOVA showed a significant overall group effect (p=0.035), as well as superiority of the 200 mcg dose in a pairwise comparison with placebo (p<0.01). The mean success rate was 83% in the 200 mcg group, compared to 55% in the placebo group, with lower doses producing intermediate results. About half of the patients (54%) receiving the highest dose reported 100% success, whereas this was relatively uncommon in the placebo group (22%). This suggests that only 3 patients would need to be treated to have one patient achieve a 100% success rate that would not have occurred with placebo – albeit with the important caveat that these are not true ITT results, and the group assessed in the PP population are a selected subset. 
[bookmark: _Toc430334746]Table 48. Vaginal Penetration Success Rates Per Attempt, PP Population, Study MED 99-002A.
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The ITT results were generally inferior to the PP results, and not one of the individual questions showed a significant among-group effect. Among pairwise comparisons, a couple of questions showed a significant result for the 200 mcg group: satisfaction with hardness (Q5) and satisfaction with overall sexual experience (Q6), but no correction was made for using multiple statistical comparisons.
The only measure in the SEP showing a group effect was the number of doses taken in each group, and this revealed a significant reluctance for some patients to take active treatment: patients in the 200 mcg dose group were more likely to take zero doses (15%, compared to 2.5% with placebo), and less likely to take ten doses (27.5%, compared to 62.5% with placebo). The among-group difference for the mean number of doses taken was significant (p=0.037), as was the among-group difference for the distribution of doses (p=0.012). This finding suggests that the treatment had significant tolerability issues, and it also makes it even more likely that the study suffered from unblinding and withdrawal biases. Exclusion of subjects who did not like the treatment may account for some of the differences in the PP analysis and ITT analysis.
[bookmark: _Toc430334747]Table 49. Sexual Encounter Profile, Doses Taken, ITT Population, Study MED 99-002A.
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For the assessment of penetration success as a proportion of attempts, the ITT analysis did not achieve statistical significance for the among-group comparison or for any pairwise comparison, in marked contrast to the PP results, as shown in the table below. There was a weak trend to a greater success rates with the 200 mcg group (67%), compared to the placebo group (55%, p=0.138), but the 100 mcg group had a mean success rate (57%) very similar to the placebo rate. Achievement of a 100% success rate was more common with the 200 mcg dose, but the differences from placebo were less marked than in the PP analysis, and the comparison of distributions of success rate were not significant.
[bookmark: _Toc430334748]Table 50. Sexual Encounter Profile, Penetration Success, ITT Population, Study MED 99-002A.
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Although the ITT results were clearly inferior to the PP results, the inferiority of the ITT results were not discussed in the main body of the study report or in the Sponsor’s Clinical Overview, but instead became apparent only upon examination of the source tables.
PSAE
The PSAE showed a similar discordance between the PP and ITT analyses. The PP results were tabulated as shown below, and indicated significantly better scores in the 50 mcg and 200 mcg dose groups relative to placebo (p=0.022 and p<0.001, respectively) as well as an overall group effect (p<0.001). For the highest dose, the estimated treatment effect was 0.8, approaching the difference between “partial tumescence” and “greater tumescence sufficient for vaginal penetration”. This would be of clinical value. Of concern, though, the ITT results did not show any significant treatment effect (subsequent table).
[bookmark: _Toc430334749]Table 51. PSAE, Per-Protocol Population, Study MED 99-002A
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[bookmark: _Toc430334750]Table 52. Patient Self-Assessment of Erection (PSAE), ITT Population, Study MED 99-002A.
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GAQ
For the GAQ, results in the PP and ITT analyses were broadly concordant, with a clear statistical group effect (p<0.001 in both analyses) as well as pairwise superiority of the 200 mcg dose over placebo (p<0.001 in both analyses).  The 50 mcg dose group also showed superiority over placebo (PP analysis p=0.008; ITT analysis, p=0.004), whereas the 100 mcg dose produced a favourable trend (PP analysis p=0.063; ITT analysis, p=0.088). Half of the placebo recipients (50%) felt that their erections had not improved at all, whereas only 6.3% of recipients of the highest dose felt that there had been no improvement. Furthermore, the mean score in the 200 mcg group (4.8 in the ITT analysis) was twice that observed in the placebo group (2.4).
This positive result, observed in both the PP and ITT analyses, is reasonably reassuring with respect to the patients’ overall assessment of their response to the drug, particularly because the positive result was not confined to the selected PP population.
[bookmark: _Toc430334751]Table 53. Global Assessment Question, Per-Protocol Population, Study MED 99-002A.
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[bookmark: _Toc430334752]Table 54. Global Assessment Question, ITT Population, Study MED 99-002A.
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[bookmark: _Toc290846279][bookmark: _Toc430334554]Phase 2 study of severe erectile dysfunction (MED 2000-002A)
Randomized, Placebo-Controlled, Double-Blind, Parallel Design Trial of the Efficacy and Safety of Alprox-TD in Male Patients With Severe Erectile Dysfunction
[bookmark: _Toc430334555]Study design, objectives, locations and dates
This double-blind, placebo-controlled Phase 2 Study (enrolled n=142, fully evaluated n=104) had an almost identical design to the Phase 2 study described above, with the exception that it recruited patients with severe erectile dysfunction (ED) instead of mild-to-moderate ED, and it assessed a different range of doses (100 mcg, 200 mcg and 300 mcg).
The stated objectives of the study were:
to evaluate the dose-response relationship of the clinical efficacy and the safety of Alprox-TD (alprostadil) topical cream versus placebo for the treatment of severe erectile dysfunction.
The study was performed in the USA, from October 6, 2000 to March 9, 2001.
[bookmark: _Toc430334556]Inclusion and exclusion criteria
Subjects were eligible if they were men aged between 2 I and 70 years, and they reported ≥ 3 months of severe erectile dysfunction, defined as a score of <14 for the EF domain of the IIEF.
The age limit was thus higher than in the previously described study, consistent with the need to recruit more severe cases. Subjects with EF scores too mild for this study (≥ 14) were eligible for the other study, instead. For this study, there was no lower limit for EF scores.
Exclusion criteria were otherwise the same as in the previous study.
[bookmark: _Toc430334557]Study treatments
Subjects were randomised with equal probability to receive placebo, or alprostadil at three different doses, but the doses assessed were higher: 100 mcg, 200 mcg or 300 mcg, administered in 100 mg topical cream. A test dose was provided in clinic, and subjects who tolerated the test dose were given 5 doses to use at home over the subsequent 3 weeks, and then given another 5 doses to use over a second 3-week period if they used 3 or more doses in the first treatment period.
[bookmark: _Toc430334558]Efficacy variables and outcomes
The efficacy variables were as described for the previously described study in mild-to-moderate ED, and the primary endpoint was change in EF Domain score.
[bookmark: _Toc430334559]Randomisation and blinding methods
Randomisation and blinding were as described for the previous study. Like the other submitted studies, it is possible blinding was incomplete because of tell-tale side effects, but this was not assessed by the Sponsor.
[bookmark: _Toc430334560]Analysis populations
The Sponsor initially intended to concentrate the efficacy analysis on subjects who used at least 3 doses of medication at home: that is, outright treatment failures who gave up on the treatment after one or two doses were to be excluded from the analysis. The primary study population was changed to an ITT population later.
The Sponsor described the study cohorts as follows:
All patients who were exposed to at least one dose of study medication constituted the intent-to-treat (ITT) cohort and were included in all safety analyses. The statistical analysis section of the protocol stated that only patients who used at least three doses of study medication in conjunction with sexual attempts at home were to be considered for evaluation in the efficacy cohort.
Under the heading “Changes to Statistical Analysis Plan”, the Sponsor added the following comment:
Efficacy analyses were performed on the ITT-E cohort, defined as all patients who were exposed to at least one dose of study medication and had at least one post-baseline efficacy evaluation. Selected efficacy analyses were performed on the fully evaluable cohort, defined as all patients who used at least three doses of study medication at home between Visit 2 and Visit 3 and had a baseline EF domain score of <14.
Thus, there were 3 populations: the ITT population who received at least one dose, the ITT-E population who had at least one dose and one post-treatment efficacy evaluation, and the “fully evaluable” or “Per Protocol” cohort who used at least 3 doses (and had an appropriate baseline EF score). Unlike the previously described study, the primary analysis was performed on the ITT-E group, so concerns about exclusion of treatment failures are less applicable to this study.
[bookmark: _Toc430334561]Sample size
Sample size was estimated along the same lines as the previously described study.
[bookmark: _Toc430334562]Statistical methods
For the primary efficacy analysis of changes in EF score, an ANCOVA model with treatment and site as main factors and baseline EF domain score as the covariate was used to analyse differences among the treatment groups in mean change from baseline and pairwise differences between each active treatment group and placebo. Initial analyses showed no significant interaction between treatment and baseline EF domain score, or between treatment and study site, so these terms were removed from the model.
For the GAQ, the distribution of the seven possible responses was examined and the responses were also grouped into two categories: no improvement (GAQ score = 1) or some improvement (GAQ score = 2 to 7). Among-group and pairwise comparisons for both of these distributions were tested using the Cochran-Mantel-Haenszel test.
Group differences in the mean results for each SEP question were analysed with a one-way ANOVA, with treatment as a factor.
Vaginal Penetration Success Rate, derived from the SEP, was analysed as a weighted success rate. (“The average rate of success for each total number of attempts was first calculated within each dose group; then the mean of those values was calculated for each group. Differences between the groups in the mean VPSR were analyzed using an ANOVA (PROC CATMOD) with treatment and number of attempts as factors”). As noted previously, it is unclear if this same approach was used in the pivotal studies, and also unclear whether this approach meant that subjects made unequal contributions to the final score.
Mean values for PSAE were compared across groups with ANCOVA.
[bookmark: _Toc430334563]Participant flow
Patient disposition is summarised in the table below. As in the previously described Phase 2 study, there was an excess of withdrawals in the active dose groups, largely due to poor tolerance and Adverse Events. This suggests that the study might have suffered from withdrawal bias, and also raises the possibility that significant unblinding occurred due to telltale side effects.
[bookmark: _Toc430334753]Table 55. Patient Disposition, Study MED 2000-002A.
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[bookmark: _Toc430334564]Major protocol violations/deviations
Protocol violations in this study were not listed in a convenient format. As a cause for withdrawal, protocol violations were not common, as shown in the table above. One patient in the 100 mcg group and one in the 200 mcg group withdrew from the study because of a protocol violation.
[bookmark: _Toc430334565]Baseline data
Baseline characteristics of the different treatment groups are summarised in the tables below. The groups were reasonably well-matched, but the distribution of ages was uneven, and the differences approached statistical significance (p=0.058). The active groups had mean ages both above and below the placebo group, so it is relatively unlikely that age mismatch at baseline had a major effect on the study results. The highest dose group (300 mcg) had a slightly higher mean age (62.4 years) than the placebo group (60.8 years, p=0.058), which is unlikely to have been clinically significant. The groups had broadly similar severity and duration of ED, with no significant differences between groups at baseline
[bookmark: _Toc430334566]Results for the primary efficacy outcome
Results for the primary endpoint, mean change in EF score, are shown in the table below. There was a significant overall group effect, as assessed with ANCOVA (p=0.009). Individual pairwise comparisons (not corrected for multiplicity) showed significant results for the highest dose group (300 mcg, p<0.001) with favourable trends for the other doses (p<0.06).
[bookmark: _Toc430334756]Table 56. Changes in EF Domain Score (ITT-E), Study MED 2000-002A.
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The magnitude of the change was substantial, with EF scores more than doubling in the highest dose group (from 6.31 to 15.72, an increase of 154%); the increase in EF score with 300 mcg (9.44) was >3 times the increase seen with placebo (2.67). The magnitude of the increase in the highest dose group represents about one third of the full range of the EF domain score (1-30), and exceeds the difference between the cut-offs for severe ED (<14) and mild ED (>22). Lower doses produced intermediate benefits. These are changes that are likely to be clinically meaningful, and the fact that they were demonstrated in an appropriate intent-to-treat analysis is generally reassuring.
The results in this study, particularly in contrast to the weaker results of the previously described study, are also concordant with the subgroup analysis of the pivotal Phase 3 studies, in which subjects with more severe erectile dysfunction showed a stronger response to treatment.
Results in the “fully evaluable” (Per Protocol) population were even stronger, as shown in the table below, with a significant pairwise superiority over placebo for all dose groups.
[bookmark: _Toc430334757]Table 57. Changes in EF Domain Score (Per Protocol Population), Study MED 2000-002A.
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[bookmark: _Toc430334567]Results for other efficacy outcomes
IIEF
For the non-erectile domains of the IIEF, the results were mixed, with two domains achieving a significant pairwise result for the 300 mcg dose (Orgasmic Function, p=0.021; Intercourse Satisfaction, p=0.037), but no domains showing a significant overall group effect. Lower doses did not produce significant results in any domain. The 300 mcg dose produced a trend to increased Overall Satisfaction in a pairwise comparison with placebo (p=0.093).
Results in the Per Protocol population were broadly similar, with significant pairwise superiority over placebo for the 300 mcg dose in the Intercourse Satisfaction domain, and for the 200 mcg dose in the Orgasmic Function domain (not shown).
[bookmark: _Toc430334758]Table 58. Changes in Non-Erectile Function Domain Scores (ITT-E), Study MED 2000-002A.
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Sexual encounter profile
For the SEP, there was a weak trend to benefit for Q3 (penetration) and Q4 (maintenance of erection to ejaculation) in the overall ANOVA, but the only question with a significant group effect was Q5, relating to the patient’s satisfaction with their erection (p=0.002). Pairwise comparisons were not reported.
[bookmark: _Toc430334759]Table 59. SEP Questions and Total SEP Score (ITT-E), Study MED 2000-002A.
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Penetration success rate
When analysed as a proportion of attempts, the Q3 results (successful penetration) showed a trend in favour of active treatment that was numerically strong (success was at least twice as common with active treatment) but statistically weak (p=0.553). If sustained in clinical practice, the observed increase in success rate, from 15.6% with placebo to 38.6% with alprostadil 300 mcg, would be clinically worthwhile. (Subsequent Phase 3 studies produced a qualitatively similar result in the severely affected subgroup with a success rate in the placebo group of 6.4%, increasing to 22.2% in the 300 mcg group.)
[bookmark: _Toc430334760]Table 60. Penetration Success Rate (ITT-E), Study MED 2000-002A.
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Patient self-assessment of erection
The PSAE showed positive results in all dose groups, as well as a significant overall group effect (p=0.009), as shown in the table below. Although the magnitude of the improvement was less than one point (the placebo-subtracted difference was 0.64 in the highest dose group), it should be noted that this score essentially ranges from 1 (no evidence of any tumescence or erection) to 4 (full rigidity), and the highest score of 5 is reserved for excess rigidity so that the entire spectrum from full disability to normality is covered in just 3 points.
Global assessment questionnaire
The GAQ was assessed in two ways: by the distribution of scores on the entire 7-point scale, as well as through a binary characterisation of the scores as either no improvement in erection (GAQ score of 1) or some improvement in erection (GAQ scores of 2-7). Both approaches showed a significant result, as shown in the table below. Furthermore, each dose showed a significant pairwise superiority over placebo, with stronger results for the two higher dose groups. At 300 mcg, 83% of subjects felt that there had been at least some improvement, compared to only 26% in the placebo group. Visual inspection of the distribution of the scores also suggests that many of the improvements obtained with 300 mcg were at the higher end of the scale, whereas improvements on placebo tended to be minor even when they did occur. These results strongly support the findings for the primary endpoint, with which they are broadly concordant.
Table 61. GAQ (ITT-E).
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[bookmark: _Ref414272219][bookmark: _Toc430334568][bookmark: _Toc454887908]Rejected or marginally relevant efficacy studies
The following studies added little to the understanding of the efficacy of Vitaros, but they are described here for completion.
[bookmark: _Ref414874442][bookmark: _Ref414874444][bookmark: _Toc430334569]Phase 3 long-term open-label study (MED 2000-006)
An Open-Label, Parallel Design, Twelve-Month Phase 3 Trial of the Safety and Efficacy of Alprostadil (Prostaglandin E1) Topical Cream in Male Subjects with Erectile Dysfunction
[bookmark: _Toc430334570]Study design, objectives, locations and dates
Although this study was a relatively large Phase 3 study (n=1162), it used an open-label design so at best it can only be considered a weakly supportive efficacy study and it is primarily useful as a safety study. For most subjects (n=998), the study was an open-label extension of previous use of alprostadil (n=737) or placebo (n=261) in one of the pivotal Phase 3 studies; a small proportion of new subjects were also recruited (n=163).
Subjects began treatment at 200 mcg per dose, and were titrated down to 100 mcg or up to 300 mcg according to tolerability and response. The initial intent was for the study to last 12 months, but it was terminated early, after about 6 months, under the instructions of the FDA, because of concerns arising from a toxicity study in mice. (Those concerns were later dismissed by the Sponsor, but by then the study had been irretrievably compromised.)
The stated objectives of the study were:
To assess the long-term safety of alprostadil (100, 200, and 300 mcg prostaglandin E1) topical cream in male subjects with erectile dysfunction (ED); and
To assess the long-term efficacy of alprostadil topical cream in the treatment of male subjects with ED.
The study was performed in the USA, and ran for about six months until premature study closure on November 14, 2002.
Open-label extension studies can provide useful long-term safety information but generally supply poor efficacy data. Without blinding and a placebo control group, it is not possible to put the efficacy findings of such a study into context – it is impossible to know if patients were reporting an improvement because of a pharmacological response, because the natural history of the underlying condition includes fluctuations and recovery, or merely because they felt that an improvement was expected and responded accordingly. Furthermore, the patient population was not a random unbiased population of subjects with erectile dysfunction, but largely consisted of subjects who were prepared to enter an extension study after finishing a previous Phase 3 study; as such the cohort being studied was inevitably enriched for subjects who felt that they both tolerated and responded to active treatment, and they may not be representative of an unselected cohort.
Finally, the study was terminated prematurely, which meant that it does not even provide long-term data. Of 1,161 subjects in the ITT population, only 141 were included in the IIEF analyses at Visit 5 (~6 months). Median follow-up was about 6 months.
Thus, on balance, this study was of marginal utility in establishing the efficacy of alprostadil, and even its utility as a safety study was compromised by its premature interruption.
[bookmark: _Toc430334571]Inclusion and exclusion criteria
Inclusion and exclusion criteria were formally listed as shown below. These criteria closely resemble those in the original Phase 3 studies, with an identical definition of erectile dysfunction and the same cut-off of 25 in the IIEF EF Domain score. Overall, these criteria were appropriate, and were aimed at excluding subjects in whom treatment would be dangerous or difficult to assess, as well as subjects who would be better managed through other means (such as reversal of an endocrine deficiency).
Inclusion criteria
Subjects were included in the study if they met the following criteria:
The subject was male and at least 21 years of age.
The subject and his female partner provided written informed consent.
The subject had a stable monogamous relationship with a consenting female partner (vaginal intercourse was a required study activity).
The subject had a history of erectile dysfunction (clinically defined as the inability to attain and maintain an erection of the penis sufficient to permit satisfactory sexual intercourse) of at least 3 months duration; the Erectile Function domain score of the IIEF had to be 25 or less.
Exclusion criteria
Subjects were excluded from the study if they met any of the following criteria:
The subject had ED caused by untreated endocrine disease, i.e., hypopituitarism, hypothyroidism, hypogonadism.
The subject had significant penile pathology including but not limited to curvature, fibrosis, sexually transmitted disease, and penile implant.
The subject had a history (within the previous six months) of orthostatic hypotension, syncopal episodes, or presyncopal symptoms.
The subject had evidence of clinically significant hepatic disease as evidenced by AST or ALT greater than 3 times the upper limit of normal.
The subject had a history of clinically significant renal disease as evidenced by a serum creatinine greater than 2.5 mg/dL.
The subject had a history of myocardial infarction (within the previous 6 months).
The subject had significant neurological disease such as stroke, spinal cord injury, etc. (onset less than or equal to 6 months prior to Visit 1).
The subject was receiving therapy (prescription or over-the-counter medication, medical device, or herbal preparation) for the treatment of erectile dysfunction during the course of the study. Subjects who were receiving therapy for the treatment of ED had to discontinue therapy for the entire duration of their participation in the study.
The subject had acute or chronic disease requiring frequent changes (changes within previous two months or anticipated in following two months) in medications or changes in dosages of chronic therapy. Hormonal replacement therapy was allowed if the dose had been, and was anticipated to continue to be, stable.
The subject had participated in another study with an investigational drug or device during the 30 days prior to study entry. Subjects entering this study within 14 days of the completion of MED 2000-004 or MED 2000-005 were exempt from this criterion.
The subject had a condition interfering with his ability to provide informed consent or comply with study instructions, or the subject had a condition that may have confounded the interpretation of the study results.
The subject had a history of allergy to PGE1-containing drugs or any other components of the Alprox-TD formulation.
The subject had a condition endangering him if he were to participate in this trial.”
[bookmark: _Toc430334572]Study treatments
All subjects received alprostadil at doses of 100 mcg, 200 mcg or 300 mcg, diluted in 100 mg of cream. There was no placebo group, and treatment was neither randomised nor blinded. Subjects commenced treatment at 200 mcg, and had this dose adjusted on a follow-up visit at about 30 days, according to tolerability and efficacy: if side effects were present, the dose was adjusted down to 100 mcg; if erectile dysfunction was still substantial, the dose was adjusted up to 300 mcg.
Most subjects received an up-titration, as shown in the Sponsor’s figure below, but it should be noted that this figure is misleading in two important respects. Many subjects in the 200 mcg dose group (166 of 290) did not stay in the study long enough to reach the titration visit; these subjects did not remain on 200 mcg post-titration, as depicted, so the number of subjects in the middle arm of the post-titration phase of the study was actually 124, not 290. Also, most patients did not reach Visit 5 because the study was prematurely terminated, and no patients reached Visit 6 or 7.
[bookmark: _Toc430334894]Figure 5. Titration of Alprostadil Dose, Study MED 2000-006.
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[bookmark: _Toc430334573]Efficacy variables and outcomes
The primary efficacy endpoint was the change in the IIEF Erectile Function domain score from baseline to the final visit (Visit 7 or Month 12) – no patient reached Visit 7, because of premature study closure, so this endpoint could not be assessed. The protocol specified that results at the 6-month visit (Visit 5) were also to be included as part of the primary analysis and, under the circumstances, can be considered to represent the most appropriate primary efficacy endpoint.
Secondary endpoints were very similar to those previously described in other studies, and were listed as follows:
1. Changes in non-EF Domain Scores of the IIEF
Orgasmic Function (Questions 9 and 10)
Sexual Desire (Questions 11 and 12)
Satisfaction of Intercourse (Questions 6-8)
Overall Satisfaction (Questions 13, 14)
2. Responses to a Global Assessment Questionnaire (GAQ), single question (yes/no)
3. Sexual Encounter Profile (SEP) Questionnaire, 5 questions (yes/no) assessing performance if an encounter was attempted
4. Patient Self-Assessment of Erection (PSAE) Questionnaire, one question assessing tumescence/erection with a rating scale of 1 [no erection] through 5 [excessive rigidity]; and one question assessing subject and partner adverse events (diary page was completed by the subject after each use of study medication).
[bookmark: _Toc430334575]Analysis populations
The Sponsor based their assessment on subjects who received at least one dose of study medication. Some analyses also compared the different dose groups, but this was of limited value given that treatment allocation was non-random.
[bookmark: _Toc430334576]Sample size
Treatment was non-random and the study design was not capable of demonstrating a treatment effect relative to a control group, so sample size was primarily based on logistical considerations. Because of early study termination, the number of subjects receiving long-term treatment was well below target and, as noted below, the primary statistical approaches had to be abandoned.
[bookmark: _Toc430334577]Statistical methods
The primary analysis was intended to be a series of one-way ANOVAs on changes from Baseline to  Visit 5, from Baseline to Early Termination (ET) and from Baseline to Study Closure (SC), with final dose after titration (100, 200 or 300 mcg) as the study effect.
Because only a minority of subjects reached Visit 5, the sample sizes among the three dose groups were small, and the Sponsor reported that the one-way ANOVAs on the mean IIEF primary domain scores and changes from baseline were “not meaningful”.
Instead, a two-way ANOVA was performed on changes from Baseline through Visits 5, ET, and SC, with dose and Visit interaction as treatment effects.
An exploratory analysis was also conducted by evaluating the proportions of subjects in each final dose group who showed an improvement at each major time point, via the chi-square test. For the non-erectile domain scores, the data were analysed using ANOVA. For SEP, GAQ and PSAE scores, the results were analysed with chi-square tests.
Given the non-random nature of the treatment assignments, all of these analyses should be considered descriptive and exploratory.
[bookmark: _Toc430334578]Participant flow
Patient disposition is summarised in the table below.
[bookmark: _Toc430334761]Table 62. Disposition of Study Subjects, Study MED 2000-006.
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Follow-up was adequate to Visit 3 (completed by 86% of subjects), which was the point at which subjects were titrated to their final dose group, but it was inadequate thereafter. Completion of Visit 4 was only achieved in 603/1161 (52%), with unequal follow-up across different dose groups (33-60%). Completion of Visit 5 was only achieved in 141/1161 subjects (12%).
[bookmark: _Toc430334579]Major protocol violations/deviations
No patient completed the study according to the original protocol, because of the study’s early termination. Accordingly, some investigators cited this termination as a protocol deviation, whereas the Sponsor argued that the termination should not be considered as a deviation. Regardless of how these terminations are classified, it is clear that the study was markedly compromised and did not run accordingly to plan.
Major protocol violations were not listed in a convenient format, but the table below represents the Sponsor’s listing of deviations. Relative to the problems raised by the early termination of the study, this short list of deviations does not raise any new methodological concerns.
[bookmark: _Toc430334762]Table 63. Protocol Deviations, Study MED 2000-00.
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[bookmark: _Toc430334580]Baseline data
Baseline demographic and disease data are summarised below. In demographic terms, the population studied appears broadly typical of those intended to be treated with alprostadil, and the dose groups were similar. In terms of baseline disease characteristics, the group titrated up to 300 mcg had slightly worse baseline erectile function (mean EF score 12.8) than those left on 200 mcg (mean score 13.5) or down-titrated to 100 mcg (mean score 15.4); this is consistent with the non-random allocation of patients to the final dose, and makes it difficult to draw meaningful comparisons between dose groups.
[bookmark: _Toc430334763]Table 64. Baseline Demographic Data, Study MED 2000-006.
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[bookmark: _Toc430334764]Table 65. Baseline Disease History, Study MED 2000-006.
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[bookmark: _Toc430334581]Results for the primary efficacy outcome
For the primary efficacy variable of EF Domain Score in the IIEF (referred to as the “Primary” Domain Score in the study report), results were assessed as changes from Baseline to Visit 5, from Baseline to Early Termination, and from Baseline to Final Visit before study closure. The number of subjects in the 100 mcg group who reached Visit 5 was only 2, preventing meaningful interpretation of the results at this dose, and the number of subjects in the 200 mcg dose group who reached this visit was also low (n=20) – many of the subjects who completed the study on 200 mcg did so because they did not stay in the study long enough to be titrated. The 300 mcg dose group had better representation at Visit 5 (evaluable n=119), but their results are almost impossible to interpret given the non-randomised nature of the study and the lack of any appropriate comparator group.
No significant between-group differences were observed using one-way ANOVA, but this does not allow any conclusions to be drawn about the relative efficacy of the different doses.
[bookmark: _Toc430334765]Table 66. Mean Changes in the IIEF Erectile Function Domain Score, Study MED 2000-006.
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Paired t-tests were also performed, showing statistically significant within-group changes, but without a placebo control group it is not possible to estimate whether any of the observed improvements were due to the pharmacological action of alprostadil. Mean EF scores in the alprostadil 300 mcg group approximately doubled by Visit 5, from a baseline of 10.6 to a final score of 20.7. Potential explanations include natural fluctuations in the underlying condition, selective dropout of patients with poor erectile function, psychological expectations of improvement associated with the unblinded nature of the treatment, or biases or other inaccuracies in the measurement tools that reman uncorrected because of the lack of a placebo control. (The table itself provides evidence that less responsive patients dropped out: mean EF scores for subjects at “Early Termination” were worse than baseline in every dose group.) It is also possible that some of the apparent improvement represents an actual pharmacological response to treatment, but the pivotal Phase 3 studies suggested that the placebo-subtracted treatment effect on EF scores is of the order of 3 points, not 10 as suggested by this open-label study.
[bookmark: _Toc430334582]Results for other efficacy outcomes
The Sponsor provided results for all of the other secondary endpoints, and statistically significant within-group improvements were noted for several of these endpoints, but in every case it was impossible to estimate how much of the observed improvement represented a pharmacological effect. These results are included, for completion, but add little to the understanding of the efficacy of alprostadil. Between-group comparisons were not meaningful given the low number of subjects in the 100 mcg and 200 mcg dose groups, the non-random allocation of doses, and the unequal duration of follow-up. For some measures and at some time points, there was a statistically significant group effect, with the results in the 300 mcg group showing inferior scores to those seen in the other two dose groups; this is likely to reflect the fact that patients with poor erectile function were more likely to be up-titrated to the higher dose, and reveals nothing about the relative efficacy of the doses.
Overall, the secondary efficacy results were concordant with the primary results of this unblinded study, but discordant with the same efficacy parameters assessed in the blinded, placebo-controlled pivotal studies. The general pattern was that subjects continuing to Visit 5 showed improvement, and subjects reaching early termination showed deterioration in scores. This was most stark in the GAQ, shown below, where the absolute number of subjects on 300 mcg who reached Visit 5 and reported that their erections had improved was 108/119 (90.8%), whereas the number of subjects who terminated early and felt that their erections did not improve was 194/263 (73.8%).
Table 67. GAQ at Visits 3, 4, 5, 6; early termination and final observation.
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[bookmark: _Ref415216751][bookmark: _Ref415216754][bookmark: _Toc430334583]Phase 2 Instrumental Study (MED 2000-007)
A Randomized, Placebo-controlled, Double-blind, Crossover Design Phase 2 Study of the Efficacy and Safety of Alprox-TD in Subjects With Erectile Dysfunction Using Rigidity and Tumescence  Monitoring
Study MED 2000-007 was submitted as an efficacy study, but it did not use alprostadil in a natural setting and it lacked natural clinical endpoints. It measured the erectile response to erotic videos, using instruments, and it employed a crossover design more typical of a PD study. (On the other hand, subjects were not completely healthy volunteers but instead had a clinical history of erectile dysfunction.) Although it was a Phase 2 study, patient numbers were low (enrolled n=27, evaluable n=26).
The results of the study were negative, but the Sponsor attributed this to inadequacies in the recording equipment and the event-detection algorithm, and subsequently rejected the study. In support of their claims, the Sponsor provided tracings of the erectile responses of individual subjects, together with the automated analysis of those responses, and pointed out that the number and duration of events was not correctly deduced by the automated system (an example is shown under “Results”, below). The Sponsor also reported that there were systematic differences in the behaviour of the recording equipment across different recording sessions.
Having reviewed this data, the Evaluator agrees that the data collection was probably technically inadequate. Furthermore, the negative results were not concordant with the larger pivotal clinical studies, and, even if the study had been technically adequate, its results would have had unknown applicability to a more natural clinical setting. Thus, overall, the Evaluator agrees that this study should be rejected, and it is only described here for completion.
[bookmark: _Toc430334584]Design
The study used a randomised, double-blind, placebo-controlled, crossover design. There were 5 clinic visits, including a screening visit followed by 4 treatment visits (~7 days apart). At each visit, subjects received a single dose of placebo or alprostadil at a dose of 100 mcg, 200 mcg or 300 mcg, in random order.
During the screening visit, subjects were connected to a tumescence/rigidity measuring device (RigiScan®) and instructed to select a sexually explicit video for viewing. After a 10-15 minute period of adjustment, a 20-minute baseline RigiScan® measurement was taken while the subject viewed the video.
On subsequent visits, a similar procedure was followed, but after the subject chose the video, a single dose of study medication was administered prior to watching the video. The subject then had three video sessions of 20 minutes each, separated by 20 minutes of rest. Erectile responses during the viewing were recorded and analysed.
To be eligible, subjects had to be heterosexual males over 21 years of age who had a history of erectile dysfunction for at least 3 months. As in the Pivotal Phase 3 studies, ED was defined as “the inability to attain and maintain an erection of the penis sufficient to permit satisfactory sexual intercourse”, but the subject could have an EF score of up to 25 and still be eligible; this is consistent with an occasional inability to have a satisfactory erection, rather than a total inability.  The subject was also required to have a RigiScan® response to video sexual stimulation (VSS) of at least 20% rigidity for at least 3 minutes at the screening visit; this excluded subjects with severe ED.
Exclusion criteria were similar to the pivotal efficacy studies, and they were summarised by the Sponsor as follows:
the subject had erectile dysfunction (ED) caused by untreated endocrine disease, i.e., hypopituitarism, hypothyroidism, hypogonadism; the subject had significant penile pathology including, but not limited to, curvature, fibrosis, sexually transmitted disease, and penile implant; the subject had a history within the previous six months of orthostatic hypotension, syncopal episodes, or presyncopal symptoms; or the subject had a history of myocardial infarction within the previous 6 months.
These exclusion criteria were reasonable, and were clearly aimed at excluding subjects in whom treatment would be dangerous or the response would be difficult to interpret, or for whom, in the case of untreated endocrine disease, more appropriate treatments existed.
The study was conducted in the USA, and ran from February 18, 2002 to August 6, 2002.
[bookmark: _Toc430334585]Treatments
Each subject was randomly assigned to one of the following four treatment sequences:
Sequence 1: Placebo, 100 mcg, 200 mcg, 300 mcg
Sequence 2: 300 mcg, placebo, 100 mcg, 200 mcg
Sequence 3: 200 mcg, 300 mcg, placebo, 100 mcg
Sequence 4: 100 mcg, 200 mcg, 300 mcg, placebo
As in the pivotal efficacy studies, the assigned dose of alprostadil was diluted in 100 mg of cream, and applied topically to the penile meatus and glans.
[bookmark: _Toc430334586]Endpoints
The primary efficacy endpoint was an instrumental measurement, rather than a clinical result:
Total cumulative time of rigidity ≥ 60% (base and tip), measured in minutes, observed after the administration of a single dose of active drug versus placebo treatment.
Secondary efficacy endpoints were also instrumental:
Area under the curve (AUC) for total cumulative time of rigidity ≥ 60% (base and tip).
Time of onset of rigidity ≥ 60% (base and tip).
[bookmark: _Toc430334587]Analysis
The cumulative time of rigidity was analysed using repeated measures ANOVA, with initial terms for treatment, sequence, period, treatment by sequence and treatment by period interactions. The model was refined in a stepwise manner until only significant (p ≤ 0.05) terms remained. Comparison of each active dose to placebo was performed through linear contrasts.
Data collection points were 30 seconds apart, and a complex algorithm was used to interpolate and extrapolate from these data points to produce an overall estimate of the number of erectile responses and their duration.
All other baseline continuous variables were presented with descriptive statistics and also analysed with one-way analysis of variance (ANOVA).
Statistical significance was defined as a p-value ≤ 0.05.
[bookmark: _Toc430334588]Baseline data
Baseline demographics and erectile responses were as shown below, sorted by assigned treatment sequence.
Table 68. Demographic characteristics and baseline variables of ITT population by treatment sequence.
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[bookmark: _Toc430334589]Results
Results for the primary endpoint (cumulative rigidity time) as well as the two main secondary endpoints (AUC for rigidity and time to onset of rigidity) are tabulated below. The best results for cumulative rigidity time were obtained with placebo. There was no apparent dose trend for any measure, and in fact the AUC with placebo was greatly superior  to that observed with alprostadil 200 mcg (approximately ten-fold), with the 300 mcg dose ranking second behind placebo and the 100 mcg dose ranking third. The only finding reaching statistical significance was the AUC for the 200 mcg dose, which was significantly inferior to placebo.
Table 69. Cumulative time, AUC and time to onset of rigidity ≥ 60% in each dose group.
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An example of an individual recording is shown below. The Sponsor points out that the automated detection algorithm rated the duration of the erectile response for the second video as longer than for the third, even though the response was below threshold for much of the second video.
[bookmark: _Toc430334895]Figure 6. RigiScan Recording Example.
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On balance, these results do not seem reliable, especially given that, in larger efficacy studies, the same doses were reported by patients to produce an overall improvement in erections by a number of subjective measures.
[bookmark: _Ref415217006][bookmark: _Ref415217009][bookmark: _Toc430334590]Phase 2 high-dose study MED 99-001
Randomized, Placebo-Controlled, Double-Blind, Multicenter, Parallel Design Trial of the Efficacy and Safety of Alprox-TD (alprostadil USP) cream in Patients With Mild to Moderate Erectile Dysfunction.
This study had a similar design to the previously described Phase 2 study in mild to moderate ED, MED 99-002A, but it used higher doses: 500 mcg, 1000 mcg or 1500 mcg in 250mg of topical cream, applied as usual to the meatus and glans.
The study was intended to continue until 32 patients had been recruited to each treatment group. Instead, only 29 patients in total were enrolled into the study and received a randomised double-blind test dose and, of these, 13 patients continued treatment with take-home doses before the study was abandoned because of unacceptable tolerability at the doses used. Among patients who received active treatment, 9 of 21 failed to tolerate the test dose based on the protocol criteria (reasons for poor tolerability are discussed in the Safety section).
In the Clinical Overview, the Sponsor says of this study:
This study will be discussed further in the safety section but it is not considered relevant to the efficacy of the Vitaros preparations that are the subject of this submission.
It was intended that the primary efficacy parameter would be the change from baseline in the
EF score of the IIEF, with secondary parameters including the following:
Change from baseline in the non-erectile function domains of the IIEF
Overall IIEF score.
Successful vaginal penetrations (relative to number of attempts) based on Q3 of the SEP.
Patient Self-Assessment of Erection rating scale (PSAE).
Global assessment questionnaire (GAQ).
The primary method of analysis was intended to be an ANCOVA model.
In practice, because the study was terminated early, the Sponsor did not perform any analysis of the results, and did not even provide descriptive statistics for the primary and secondary efficacy parameters. Instead, only individual patient listings were included in the study report. Although it was appropriate to refrain from a formal statistical comparison of the treatment groups given the premature termination of the study, some attempt should have been made to present the information in a comprehensible format for evaluation. Accordingly, the Sponsor should be asked to present the main efficacy variables from this study in terms of means and mean changes in each treatment group, with standard deviations.
[bookmark: _Toc430334591]Chinese study NM-AP-38 (befar vs placebo)
A Multi-center, Randomized, Double-Blind, Placebo Controlled Clinical Study to Assess the At-home, Efficacy and Safety of Alprostadil Cream for the Treatment of Erectile Dysfunction
This study was not promoted by the Sponsor as a major supportive study, but it was a reasonably large (n=157), randomised, blinded, placebo-controlled Phase 2 study assessing alprostadil at a dose of 300 mcg (equivalent to one of the doses propose for registration), in males with ED, in a home use setting for 4 weeks.
The formulation used did not include any DDAIP, and the quantity of cream (75mg per dose) was different to that proposed for Vitaros, so it can only be considered indirectly supportive, but it achieved statistically significant results that add to the overall level of evidence.
Only a study synopsis was available for evaluation, not a fully detailed study report.
[bookmark: _Toc430334592]Design
The study used a randomised, double-blind, placebo-controlled design to compare topical Befar (alprostadil 300 mcg in 75mg cream without DDAIP) to matching placebo in subjects with “erectile dysfunction of psychogenic, organic or mixed aetiology” of more than 3 months’ duration. Criteria in terms of IIEF score were not clearly described in the study synopsis.
[bookmark: _Toc430334593]Treatments
Subjects were randomised with equal probability to alprostadil (n=80) or placebo (n=77). They received a minimum of 4 to a maximum of 16 doses of the drug over a 4 week take-home period.
Initially, patients were given 8 doses and were asked to return to the hospital in 2 weeks for evaluation and to receive 8 more doses of medication. Patients were asked not to use the medication more than once a day.
[bookmark: _Toc430334594]Endpoints
The primary efficacy variable was the change from baseline in the summed scores of IIEF Question 3 (penetration, range 0-5) and Question 4 (maintenance of erection to ejaculation, range 0-5).
Secondary endpoints were said to include the other questions of the IIEF as well as a GAQ, but details were not provided.
[bookmark: _Toc430334595]Analysis
A t-test and rank sum test were used for the primary analysis of efficacy (IIEF Q3 and Q4), comparing the alprostadil and placebo groups. Secondary efficacy endpoints from the IIEF (the other 13 Questions of IIEF) were examined similarly, and a chi-squared test or exact probability were used for the global efficacy evaluation questionnaire (GAQ). A p-value of <0.05 was considered significant.  SPSS 9.0 and SAS 6.12 were used for performing the statistical calculations.
[bookmark: _Toc430334596]Results
The study report was not found in the digital submission, but the following description of the efficacy results was provided in the synopsis:
After 4 weeks of therapy, alprostadil cream was shown to be significantly (P<0.001) effective over placebo in the sexual function endpoint analyses. The primary efficacy variable, the change in baseline scores (Question 3 plus question 4 on the International Index of Erectile Function, IIEF) revealed a statistically significant (P<0.001) improvement over placebo. The alprostadil cream had an effective rate of 67.5% vs. 13.0% for placebo. The secondary efficacy results (IIEF question 1, 2, 5-15) fully support the primary efficacy evaluation results. Clinical efficacy evaluated by doctors based on patient’s diary (penile rigidity scores) was 74.03% for the alprostadil cream vs. 18.18% for the placebo. Further analyses using the global assessment questionnaire (GAQ) also showed that 75.3% of the patients using the active cream improved their erections over the 4 week therapy period vs. only 19.5% of the placebo group. The efficacy evaluated by the number of successful intercourse attempts per total intercourse attempts revealed an efficacy rate of 89.5%, 65.0% and 48.9% for mild, moderate and severe ED patients in PGE1 group versus 31.3%, 27.4% and 6.1% in placebo group.
It remains unclear what is meant by the expression “an effective rate of 67.5% vs. 13.0% for placebo”, which could reflect an issue with translation of the Chinese study report; this could refer to net changes in mean scores, or to response rates, and the Sponsor should be asked to provide further details. The number of subjects reporting an improvement on the GAQ was 75.3% for alprostadil, compared to 19.5% with placebo; this is considerably better than the results in the Phase 3 pivotal studies (improvement on placebo 20.3%, alprostadil 200 mcg 46.8%, alprostadil 300 mcg 51.5%).
Overall, despite the fact that this study used a different formulation and was not reported in detail, it adds some external validity to the findings of the pivotal studies.
[bookmark: _Toc241374312][bookmark: _Toc272414656][bookmark: _Toc290846281][bookmark: _Ref414272669][bookmark: _Ref414272674][bookmark: _Ref414370494][bookmark: _Ref414370497][bookmark: _Toc430334597][bookmark: _Toc454887909]Analyses performed across trials (pooled & meta analyses)
[bookmark: _Toc430334598]Pivotal studies
The pivotal studies shared an identical design and were presented in an integrated study report, the results of which have already been discussed.
[bookmark: _Ref414640154][bookmark: _Ref414640157][bookmark: _Toc430334599]Phase 2 formulation studies
Several studies performed in China assessed the efficacy of alprostadil creams containing various concentrations of DDAIP. Many of these were small open-label studies, or they were presented in insufficient detail to allow a critical evaluation, but 3 of the studies used an appropriate double-blind, randomised design and also shared enough design features that they could be sensibly pooled for analysis.
The results were presented in an integrated summary report, which concluded that DDAIP at strengths of ≥ 0.05% improves the efficacy of alprostadil cream. These studies lacked a true placebo group, because all subjects received alprostadil, but they employed a zero-DDAIP “placebo” arm, and efficacy in this group was significantly inferior to other groups who received alprostadil in conjunction with DDAIP, as shown in the tables and figure below.
It is assumed by the Sponsor that the group differences in these studies were due to improved local absorption of alprostadil with DDAIP formulations, such that the benefit was mediated through pharmacokinetics, but no direct PK assessment of this effect was performed. (Although levels of alprostadil after topical administration are very low, the metabolite 15-keto-PGE0 could have been used as a surrogate PK marker.)
Without a true placebo group, these studies are not able to establish the efficacy of alprostadil itself, and it is unclear to what extent the observed improvements or “Response rates” represent a true pharmacological response to alprostadil, rather than a placebo effect or the natural history of the underlying condition.
The Response Rates (derived from Q3 and Q4 of the IIEF) with each formulation are summarised in the table and figure below, with GAQ summarised in the subsequent table. For DDAIP strengths of ≥ 0.05%, the results were better than the DDAIP-free formulations, but no consistent dose trend was observed over the range 0.05% to 5.0%. Results with a DDAIP strength of 0.01% were only slightly better than placebo.
These results broadly support the inclusion of DDAIP in the Vitaros formulation, and suggest that a strength of at least 0.05% is appropriate. These studies do not, however, provide any specific evidence in favour of the proposed strength of 2.5% over lower strengths such as 0.05%. In view of preclinical studies that raised concerns about potential carcinogenicity of DDAIP, and the FDA’s rejection of Vitaros on the grounds of incompletely characterised carcinogenic risk, it would be appropriate to use the lowest possible strength of DDAIP that is compatible with reasonable efficacy. These Phase 2 Chinese studies do not provide an adequate rationale of the chosen DDAIP strength, and the issue has not been explored further in any of the submitted USA studies.
[bookmark: _Toc430334766]Table 70. Effect of DDAIP on Response Rate (%) in 3 Pooled Chinese Studies.
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[bookmark: _Ref416767411][bookmark: _Ref416767417][bookmark: _Toc430334896]Figure 7. Effect of DDAIP on Response Rate (“Percent Efficacy”) in 3 Pooled Chinese Studies.
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[bookmark: _Toc430334767]Table 71. Effect of DDAIP on Global Assessment (% Improved) in 3 Pooled Chinese Studies.
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[bookmark: _Toc454887910]Evaluator’s conclusions on efficacy
The submitted studies characterised the efficacy of Vitaros in men with ED of varying severity and showed a statistically robust but clinically modest benefit over placebo. The benefit appeared to be more consistent in subjects with severe ED.
The main evidence establishing the efficacy of Vitaros came from two identically designed pivotal studies (MED 2000-004 and MED 2000-005), which tested three alprostadil doses (100 µg, 200 µg and 300 µg) in comparison to placebo over 12 weeks. The two highest doses in these studies correspond to the proposed doses. The pooled pivotal population achieved a positive result for each dose and for each of three different co-primary endpoints (giving nine dose endpoint combinations, all positive), as shown in the table below. For two of the endpoints (International Index of Erectile Function [IIEF] Domain scores, and Mean Percent Ejaculation Success), the 200 µg dose group achieved results that were numerically superior to the 300 µg dose group; for the third endpoint (Mean Vaginal Penetration Success), the 300 µg dose group was numerically superior to the 200 µg dose group. For all endpoints, doses of ≥ 200 µg achieved improvements that were numerically superior to those obtained with 100 µg. The individual studies were broadly concordant with these results, but did not achieve significance for every dose endpoint combination. For the 300 µg dose group, five of six co-primary endpoints across the two studies were positive, but significance was not achieved for Mean Percent Ejaculation Success in Study MED 2000-005, as shown in the tables below. For the 200 µg dose, significance was achieved in six of six co-primary endpoints across the two studies.
Table 72: Pooled efficacy results, pivotal studies MED 2000-004 and -005.
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Table 73: Erectile Function Domain scores, Studies 004 and 005 individually (ITT-E).
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Table 74: Mean Vaginal Penetration Success, Studies 004 and 005 individually (ITT-E).
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Table 75: Mean Ejaculation Success, Studies 004 and 005 Individually (ITT-E).
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Secondary endpoints generally supported primary endpoints. For the Global Assessment Questionnaire (GAQ), 46-56% of subjects reported improvement (varying across the two studies and two higher dose groups), compared to only 20-21% of placebo subjects.
Table 76: Patient’s Global Evaluation, Studies 004 and 005 Individually (ITT-E).
[image: ]
The studies appeared to be methodologically sound, but it is likely that the apparent treatment effect has been inflated by withdrawal bias and by some degree of unblinding due to tell tale side effects.
The improvements seen in the two highest dose groups are modest, only amounting to about 2.5 points from a 30 point range. The improvements are nonetheless likely to be perceived as clinically worthwhile by some patients, particularly because patients finding the treatment useful could self-select to continue treatment, whereas patients finding the treatment inconvenient, intolerable or ineffective could judge the benefit-risk balance for themselves and decide to discontinue treatment. Thus, efficacy in patients choosing to continue treatment is likely to be better than the overall mean change in scores observed in the pivotal studies. From the GAQ results, it can be estimated that one in three subjects would be expected to report an improvement in erectile function on treatment, over and above the improvements observed in the placebo group.
Subgroup analyses showed that Vitaros has broadly similar benefit in a number of subgroups, including those defined by diabetes, hypertension, and cardiac disease. Subgroup analysis according to age (≤65 years or >65 years) was attempted but it was underpowered. Subjects who had tried Viagra and failed did show a partial response to alprostadil, but the magnitude of the benefit was inferior to that achieved in the overall  cohort, and statistical significance was not achieved for some endpoints.
One subgroup analysis of the pivotal efficacy data raises concerns about the use of Vitaros in men with mild ED. As shown below, the mean changes in Erectile Function (EF) scores in this subgroup were negative in all treatment groups, and improvements in the mild-to-moderate group were marginal.
Table 77: Response in Subgroups by Severity, Studies 004 and 005, Pooled.
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Taken at face value, the negative scores in the mild subgroup indicate that the overall effect of Vitaros may be negative in men with mild ED. Although the deterioration in scores was worse in the placebo arm of the mild subgroup, so that the active groups fared better than placebo, this does not necessarily mean that treatment produced a net benefit – placebo subjects did not necessarily exhibit results equivalent to the natural, untreated history of the condition because they had to undergo a somewhat intrusive treatment with the administration of placebo cream via a dispenser. It is quite possible that the use of a topical cream and a dispenser removes some spontaneity from the sexual act, has other negative psychological effects on sexual function, or produces local side effects that interfere with sexual function. The results shown suggest that, in mild cases, this negative effect is not completely overcome by the pharmacological benefits of treatment. At present, this negative effect is an unconfirmed post hoc observation, about which there is still uncertainty (the results were not presented with comparative statistics but were likely to have been underpowered); it is nonetheless clear that there is no evidence in the pivotal studies of a positive effect in this subgroup. Limited evidence from the Phase II study program is partially reassuring, because positive results were obtained in the mild-to-moderate study, but it is noteworthy that the Phase II program also showed discordant results in subjects with mild versus severe disease.
Only two Phase II studies of Vitaros contributed useful efficacy data. Each focussed on a particular range of ED severity. The study in mild-to-moderate ED (MED 99-002A) showed borderline benefit by the primary analysis method (among group treatment effect on change in EF scores by ANCOVA, p = 0.051 in the ITT analysis, p = 0.050 in the sponsor’s preferred Per Protocol analysis). The pairwise comparisons did strongly favour the 200 mcg dose over placebo, however (p = 0.007), and the test for a linear dose trend was also statistically significant (p = 0.015). Benefit for the 50 µg and 100 µg doses over placebo was not significant. (This study did not employ the main proposed 300 µg dose group, but in other studies 200 µg and 300 µg produced similar efficacy.) Some issues were noted in the reporting of this study in the sponsor’s clinical overview, where the less favourable ITT results were de-emphasised and erroneous p-values were cited.
Table 78: Results for primary endpoint, Intention to Treat (ITT) population, Study MED 99-002A.
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The sponsor did not perform any subgroup analysis of these results, so it is unclear whether subjects with mild ED (as compared to the broader cohort of mild-to-moderate ED) experienced any benefit from treatment.
The study in severe ED (MED 2000-002A) assessed doses of 100 µg, 200 µg and 300 µg, and it showed marked benefit relative to placebo in the highest dose group (an improvement of 9.44 points, compared to 2.67 with placebo, from a  30 point scoring system). Improvements in the EF score were intermediate for lower doses, and did not achieve statistical significance. Results in the GAQ, a secondary endpoint, also showed that active treatment was thought to lead to improvement in a higher proportion of subjects than achieved with placebo. (With alprostadil 300 µg, 83% of subjects felt that there had been at least some improvement, compared to only 26% in the placebo group.) This study therefore provides strong support for the overall pivotal study results, but only in subjects with more severe ED.
Table 79: Changes in EF Domain score (ITT-E), Study MED 2000-002A.
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The other Phase II studies produced no useful efficacy data: one high dose study (MED 99-001) was abandoned because of poor tolerance; and, in an instrumental crossover study (MED 2000-007), the recording procedure appeared to be technically inadequate.
A long term Phase III extension study produced results that were of little value because treatment was open label and non-randomised and because the study was terminated prematurely. 
Considering all of the submitted efficacy studies, there does not appear to be any good evidence establishing that alprostadil 300 µg has greater efficacy than 200 µg. In fact, in one of the submitted documents, a drug monograph intended for Canada the following statement occurs, at complete odds with the proposed Australian dosing recommendations:
It is preferable that patients be initiated with the lower 220 µg Vitaros dose.
One of the biggest deficiencies in the submitted efficacy data was a failure to defend, in any Phase III study, the need to include DDAIP 2.5% in the Vitaros formulation. Some Phase II Chinese studies of non-Vitaros alprostadil treatment suggested that DDAIP concentrations of ≥0.05 % improved the efficacy of alprostadil, but no consistent benefit was seen across ascending doses above this (Figure 7).
In conclusion, there is reasonably good evidence that Vitaros produces benefit in men with ED, but the magnitude of the benefit is modest, the optimal starting dose is unclear, and the benefit in subjects with mild ED may be particularly weak. The rationale for using DDAIP 2.5% instead of a lower DDAIP concentration is also weak.
[bookmark: _Toc454887911]Clinical safety
[bookmark: _Toc454887912]Studies providing safety data
[bookmark: _Ref268776745]The sponsor’s Integrated Summary of Safety was primarily based on ten studies performed with Vitaros in the US, with the majority of the data coming from two Phase III pivotal studies (MED 2000-004 and MED 200-005) and one Phase III open label extension study (MED 200-006). In the Vitaros studies of men with ED, a total of 3,338 patients were exposed to Vitaros.
All of the Phase III studies assessed the proposed doses (200 µg and 300 µg) and proposed formulation of Vitaros, in addition to the lower dose of 100 µg. The value of the placebo control data was limited by the fact that the placebo cream appeared to contain DDAIP (though this was not clearly described in the study reports). The use of a DDAIP containing placebo means that there is no Phase III DDAIP free control data and it is therefore impossible to gauge the incidence of AEs attributable to DDAIP itself.
The value of the open label extension study, MED 2000-006, was compromised by its premature termination at about six months. This study also lacked a placebo control group, making it difficult to put the observed AEs into context. Finally, it should be recalled that the cohort for this extension study largely consisted of subjects who had already demonstrated tolerance in one of the previous Phase III studies, and the extension study provided relatively few new exposures to active treatment.
In all of the Phase III studies, including the pivotal efficacy studies, the following safety data were collected:
General AEs were assessed by interviewing subjects and their partners at each follow-up visit.
AEs related to the site of application, such as local irritation, were also assessed by meatal examinations.
Haemodynamic responses to alprostadil were assessed by giving each patient a test dose in the clinic at the start of each study, then measuring sitting and standing blood pressure and pulse rate. Patients with local intolerance (penile discomfort) or haemodynamic intolerance (a decrease in systolic blood pressure ≥ 30 mm Hg, a decrease in diastolic blood pressure ≥ 20 mm Hg, or an increase in pulse rate ≥ 30 bpm) were excluded from further treatment; this means that the population studied was not entirely representative of a typical clinical population who would not ordinarily receive a screening test dose at treatment initiation.
Laboratory tests, including biochemical and haematological monitoring, were performed at baseline and study exit.
Serious adverse events (SAEs) were collected whenever a subject had an unplanned clinic visit or hospital admission.
AEs and SAEs occurring in partners were also collected and tabulated, given the potential for transfer of the medication during coitus.
Additional data came from four Phase II Vitaros studies, which similarly involved the tabulation of AEs. Only two of these studies (Med 99-002A and MED 2000-002A) assessed multiple doses of Vitaros at the proposed doses. One of the Phase II studies (MED 2000-007) was a single dose laboratory study. Another study (MED 99-001) assessed doses of  500 µg, 1000 µg or 1500 µg in 250 mg of topical cream, which are higher than that proposed, and this study was terminated prematurely because of poor tolerability.
The final three studies of Vitaros were small, single dose Phase I studies (NM-AP-001, a mixed gender tolerability study, MED 2000-003, a PK study, and NEXSCIN 2001-001, a radiolabelled cream study). AEs were assessed by post treatment interviews and tabulated, but the design of these studies meant that they were only able to detect short term tolerability issues.
The sponsor also submitted several Phase I tolerability studies assessing formulations different to that proposed for marketing, as well as 18 Phase II studies performed in China: the topical cream in those studies variously contained no DDAIP, varying strengths or chemical forms of DDAIP, or varying alprostadil doses.
The irritation studies provided good insight into the irritation potential of alprostadil and DDAIP, but they involved relatively low patient numbers, and the potential for rare idiosyncratic skin reactions or chronic skin reactions was not well characterised with this approach 
In general, the safety reports for the Chinese Phase II studies were very brief, but AEs were listed for each study and the overall distribution of AEs resembled that seen in the larger pivotal studies. The information from these minor studies was not integrated into the overall safety database, and this information is of limited value anyway given that the formulations differed from that proposed for marketing and treatment was generally continued for a very short duration, ranging from a single dose to four weeks. In most cases, AEs in the minor studies were limited to local urogenital discomfort.
Additional safety information has come from studies of Femprox, a topical cream being developed to treat sexual dysfunction in women, which is identical to Vitaros but administered at higher doses (500-900 µg). These studies involve 618 female patients treated with alprostadil cream containing up to 0.4% alprostadil and either 5% DDAIP, or 0.5% DDAIP HCl or 2.5% DDAIP HCl.
Some indirect information about the safety of DDAIP also comes from studies of the treatment of fungal toe infections (onychomycosis), where DDAIP was used to improve permeation of the antifungal agent, terbinafine; these studies involved 140 patients treated with 10% terbinafine HCl nail lacquer, containing 0.5% DDAIP HCl (a much lower DDAIP concentration than Vitaros). Systemic absorption via nail lacquer is unlikely to be similar to systemic absorption via a cream applied to a mucosal surface such as the urethra, so these studies are of minimal value and were only included for completion.
Finally, the sponsor described the post marketing experience with Befar (a DDAIP free topical alprostadil cream used to treat ED in China); this exposure amounts to 188,838 doses prescribed and would be equivalent to approximately 517 patient-years of exposure if the product were used once a day (or even more patient-years if the average dosing frequency were less than once per day, as seems almost certain). Unfortunately, details about this post marketing experience were not provided by the Sponsor, merely assurances that it raised no safety concerns.
Overall, the tolerability of Vitaros has been well established. The major deficiency in the submitted information is the lack of long term clinical safety data. It is not possible to rule out, for instance, that DDAIP could be associated with carcinogenesis when used long term.
[bookmark: _Ref271195835][bookmark: _Ref271195841][bookmark: _Toc272414660][bookmark: _Toc290846285][bookmark: _Toc430334603][bookmark: _Toc454887913]Pivotal studies that assessed safety as a primary outcome
No pivotal studies assessed safety as their primary outcome, but the open-label Phase 3 extension study, MED 2000-006, was intended to provide long-term efficacy and safety data; this aim was compromised by its early termination. The design of this study is described. Safety data from this study is discussed in the relevant sections below, alongside similar data from the pivotal studies.
[bookmark: _Toc454887914]Patient exposure
[bookmark: _Toc430334605]Exposure by study
There were 1,732 patients in the pivotal Phase III studies, MED 2000-004 and MED 2000-005, and 1,161 patients in the long term study, MED 2000-006. Of the subjects in the long-term study, 737 subjects had already received alprostadil in the pivotal. The total number of subjects exposed to alprostadil in the submitted studies was 2,079 and the total number exposed to DDAIP was 3,500.
[bookmark: _Toc430334606]Exposure by duration
Exposure to alprostadil and DDAIP by time is summarised in the tables below. Exposure in the two pivotal studies was intended to be for 12 weeks and most subjects achieved this. Exposure in the extension study was intended to be for 12 months, but in most cases was <4 months because of premature study closure (median follow-up was just over 3 months). A very small number of patients (n = 4) achieved more than 12 months exposure to Vitaros because they were enrolled into a pivotal study early and/or had relatively long follow-up in the extension study before it was closed.
Table 80: Total Phase III exposure to Vitaros (including exposures to 100 µg dose).
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Table 81: Total Phase III exposure to DDAIP (including drug and placebo exposures).
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Table 82: Phase III duration in study (includes placebo exposures).
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Table 83: Cumulative subject-months of exposure, MED 2000-006.
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[bookmark: _Toc430334607]Exposure by dose
Exposure to the proposed doses of 200 µg and 300 µg in pivotal controlled studies is summarised below, and consists of 532 subjects who received 200 µg and 495 who received 300 µg. In the long term extension study, MED 2000-006, subjects were up-titrated to 300 µg if efficacy was inadequate, so the database for the 300 µg dose is increased if this study is considered, but this additional exposure to 300 µg represents uncontrolled, open label exposure without a suitable comparator group. Also, in Study MED 2000-006, all patients began at 200 µg and patients who were intolerant of 200 µg were down-titrated to 100 µg, so the cohort receiving 300 µg in Study MED 2000-006 was triply enriched for high tolerance: first, by passing through a screening test dose at the start of the pivotal study; second, by agreeing to enter a continuation study; and third, by down-titration of intolerant subjects before any patient was assigned the 300 µg dose. Tolerability in this dose group is therefore not likely to be truly representative of tolerability in a naïve, unselected cohort.
Table 84: Phase II and III patients treated by dose.
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Table 85: Patients in MED 2000-006 treated by dose.
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[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc430334608][bookmark: _Toc454887915]Adverse events
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc430334609]All adverse events (irrespective of relationship to study treatment)
[bookmark: _Toc430334610]Pivotal studies
The table below summarises the incidence of AEs in the two pivotal studies, MED 2000-004 and 2000-005. AEs were substantially more common with active treatment, occurring in 54%-58% of subjects across the three dose groups, compared to 38% of placebo subjects. This amounts to an absolute attributable incidence of AEs of ~20% in the 300 mcg dose group (58%-38%). Expressed differently, within the 62% of subjects who would not have been expected to have an AE based on the placebo incidence, the 300 mcg dose was associated with an attributable incidence of AEs of 32% (20%/62%).
Even the placebo subjects are likely to have had treatment-related side effects, because they applied cream to the penile meatus – and the placebo cream appears to have contained DDAIP, a possible irritant. Thus, the overall incidence of AEs attributable to treatment cannot be deduced from the available data, and may approach the actual observed incidence of 58%.
There was no major dose trend for AEs, but the two higher dose groups (200 mcg and 300 mcg), which correspond to the doses proposed for marketing, had a slightly higher incidence of AEs than the 100 mcg dose group, as shown in the table below.
[bookmark: _Toc430334785]Table 86. Summary of AEs, Studies MED 2000-004 and 2000-005 (ITT Safety Population).
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Note: “--“ indicates that the number (%) of patients = 0 (0%).
a. Includes patients who were withdrawn due to intolerance of study medication at Visit 3 and patients whose reason for withdrawal was categorised as “Adverse Event” by the investigator.
b. An AE was considered treatment related if the investigator categorised it as definitely, probably, or possibly related to study medication.
c. Serious adverse events were defined as AEs that resulted in death, a life-threatening event, hospitalisation or prolonged hospitalisation, an important medical event, a persistent or significant disability, or a congenital anomaly.
d. The AE of “myocardial infarction” for patient [information redacted] (placebo) was updated, per an erratum dated 9/19/03, from “Important Medical Event” to “None of the Above” and was not considered an SAE.
e. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
f. The AE of “Hernia” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 10/23/03, from “Hospitalisation/Prolonged Hospitalisation” to “None of the Above” and was not considered as SAE.
g. The AE of “Melena” for patient [information redacted] (200 mcg alprostadil) was updated, per an erratum dated 09/15/03, from “Important Medical Event” to “None of the above” and was not considered as SAE.
h. The AE of “GI Neoplasia” for patient [information redacted] (200 mcg alprostadil) was updated, per an erratum dated 09/15/03, from “None of the above” to “Hospitalisation/Prolonged Hospitalisation” and was considered as SAE.
i. The AE of “Penile Itching” for patient [information redacted] (200 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
A review of the individual types of AEs shows that the most common AEs were local urogenital side effects related to administration of the cream, or were consistent with common intercurrent conditions (respiratory tract infections and flu-like illnesses, back pain, chest pain, headache, accidental injury, hypertension, and hyperlipidaemia), which are expected to occur in any typical adult population.
The overall incidence of urogenital side effects was 43% in the highest dose group, compared to only 13% with placebo, and the most common individual urogenital AE was penile burning, reported in 23.5% of the 300 mcg recipients, 24.7% of the 200 mcg recipients,  17.1% of the 100 mcg recipients, and only 6.0% of the placebo recipients. Because the placebo group also received topical treatment and DDAIP, it is likely that most of the urogenital AEs were attributable to treatment, even in the placebo group, not just the excess proportion observed in the active groups relative to placebo.
“Dizziness”, which in some cases could represent presyncopal sensations related to alprostadil-induced hypotension, was reported with very minor excess in the 300 mcg dose group (1.5%, compared to 0.9% in the placebo group), but the incidence in the other active groups resembled the placebo incidence.
[bookmark: _Toc430334786]Table 87. Summary of Most Common Patient Adverse Events (Adverse Events that Occurred in > 1% of Patients) (Intent-To-Treat Safety Population): MED 2000-004 and MED 2000-005.
[image: ][image: ]
Note: “--“ indicates that the number (%) of patients = 0 (0%).
a. Patients with >1 event within a body system are counted only once in the total for that body system.
c. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
d. The AE of “Penile Itching” for patient [information redacted] (200 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
e. The following verbatim terms were mapped to the preferred term “penis disorder”: prolonged erection (n = 12), penile throbbing (n = 9), penile numbness (n = 7), excessive rigidity (n = 6), lack of sensation of penis tip (n = 2), bent penis (n = 1), and midshaft corporal plaque worsening (n = 1). Of these 38 events, two patients [information redacted] each had more than one verbatim term mapped to “penis disorder”; however, these patients were counted only once for the preferred term “penis disorder”.
Amongst partners, AEs were reported in 4.8% of the placebo group, compared to 5.7%, 9.5% and 7.6% of the 100 mcg, 200 mcg and 300 mcg dose groups, respectively. Most of the AEs consisted of local urogenital symptoms, such as vaginal burning. It is not possible to determine how many of these partner AEs were likely to be attributable to treatment, to unrelated intercurrent conditions, or to the resumption/increase of sexual activity and vaginal penetration itself. There was an excess of partner AEs in the active groups, compared to placebo, but this could be partly due to the fact that males with improved erectile function were more likely than placebo recipients to engage in intercourse and hence to produce subsequent urogenital complications in their partners. It remains plausible that, in some cases, topical cream was transferred to partners during coitus, with resulting vaginal discomfort, but the incidence of this is difficult to gauge.
[bookmark: _Toc430334787]Table 88. Partner AEs, Studies MED 2000-004 and 2000-005 (ITT-Safety Population).
[image: ]
Note: “--“ indicates that the number (%) of patients = 0 (0%).
a. Includes partners whose reason for withdrawal was categorised as an “Adverse Event” by the investigator.
b. An AE was considered treatment related if the investigator categorised it as definitely, probably, or possibly related to study medication.
c. Serious adverse events were defined as AEs that resulted in death, a life-threatening event, hospitalisation or prolonged hospitalisation, an important medical event, a persistent or significant disability, or a congenital anomaly.
d. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
e. The AE of “Penile Itching” for patient [information redacted] (200 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
[bookmark: _Toc430334788]Table 89. Summary of Most Common Partner Adverse Events (Adverse Events that Occurred in > 1% of Patients) (Intent-To-Treat Safety Population): MED 2000-004 and MED 2000-005.
[image: ]
a. Partners with >1 event within a body system were counted only once in the total for that body system.
b. Number of partners with one or more AEs.
c. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 9/26/03, from a Partner AE to a Patient AE.
d. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) was updated, per an erratum dated 9/26/03, from “Penile Burning” to “Vaginal Burning”.
e. The AE of “Penile Itching” for patient [information redacted] (100 mcg alprostadil) and [information redacted] (300 mcg alprostadil) had the AE(s) of “Penile Burning” recorded when the AE should have been recorded as “Vaginal Burning”.
All adverse events were rated as mild, moderate or severe. In the highest dose group of the pooled pivotal studies, 35 patients (8.1%) had an AE rated as severe, compared to 14 (3.2%) of the placebo group. The incidence of severe AEs in the other dose groups was intermediate between placebo and 300 mcg, as shown in the table below.
 The only point of concern raised by this analysis is that myocardial infarction was reported in 4 (0.9%) subjects receiving alprostadil 300 mcg, and in 1 (0.2%) recipient of alprostadil 200 mcg, but not in any recipients of alprostadil 100 mcg or placebo. Of note, this observation is based on very small numbers. Prostaglandins have a vasodilatory action and they inhibit platelet aggregation, so they would not be expected to increase the risk of myocardial infarction directly, but it is conceivable that systemic vasodilation could lead to cardiac ischaemia via a vascular steal phenomenon. For each of these myocardial infarctions, which were also submitted as serious adverse events (SAEs), the investigators rated the event as “definitely not” or “probably not” related to study medication, and a review of the individual event narratives did not suggest that alprostadil played a causal role.
[bookmark: _Toc430334789]Table 90. Summary of Common Severe AEs, Studies MED 2000-004 and MED 2000-005.
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[bookmark: _Ref414966707][bookmark: _Toc430334611]Other vitaros studies
For the long-term open-label Phase 3 study, MED 2000-006, Treatment-Emergent AEs (AEs reported while on treatment and not present at baseline) were tabulated in the study report and the Integrated Summary of Safety, rather than all AEs. The TEAEs are summarised in the table below, grouped into pre-titration TEAEs, when all subjects were on 200 mcg, and post-titration TEAEs, after subjects had been up-titrated to 300 mcg or down-titrated to 100 mcg based on tolerability and efficacy.
TEAEs were reported in 23.4% of subjects before dose titration. Because TEAEs did not include AEs at baseline, and the excluded AEs may have been due to previous treatment in the pivotal studies, this could represent an underestimate of the incidence of AEs. After titration, 34-42% of subjects had TEAEs, with a slightly lower incidence at the highest dose (possibly reflecting an increased willingness to increase the dose in subjects who tolerated it well). TEAEs in partners were much less common, but occurred with a similar frequency as in the pivotal studies.
[bookmark: _Toc430334790]Table 91. Summary of TEAEs Before Titration, Study MED 2000-006.
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[bookmark: _Toc430334791]Table 92. Summary of TEAEs After Titration, Study MED 2000-006.
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When considering the types of AEs that were observed in this study, no new patterns or safety signals emerged. Apart from rhinitis, which is common in any population, most TEAEs consisted of local urogenital discomfort. Dizziness occurred in 6 subjects (0.5%) prior to titration, and may have reflected hypotension in some subjects, but it was not commonly reported post-titration (<0.5%).
[bookmark: _Toc430334792]Table 93. Incidence of Individual TEAEs Before Titration, Study MED 2000-006.
[image: ]
[bookmark: _Toc430334793]Table 94. Incidence of Individual TEAEs After Titration, Study MED 2000-006.
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AEs in the Phase 2 Vitaros studies were not conveniently summarised in the Integrated Safety report (and for Study MED 99-002A, the individual study report lacked a clear summary table describing the AEs; instead, a multi-page table listing individual events was provided). The Sponsor has provided summaries of the AEs for each study grouped into the table below (by the Evaluator), followed by summary tables for each study, where available.
Overall, considering these studies, no major new safety concerns were raised about the proposed Vitaros doses, but the high-dose study (500 mcg-1500 mcg) showed that alprostadil doses of ≥ 500 mcg had unacceptable tolerability, with an increased incidence of hypotension and local urogenital discomfort relative to the other Phase 2 and 3 studies: 9 of 21 subjects receiving active treatment did not tolerate the first test-dose, and the study was abandoned. The reasons for first-dose intolerance are shown in the final table of this section; actual haemodynamic changes or subjective dizziness occurred in 7 of the 9 cases, and local discomfort occurred in 8 cases, with many subjects experiencing both.
[bookmark: _Toc430334794]Table 95. AEs in Phase 2 Vitaros Studies.
	Study (Doses)
	Summary of AEs in Study Synopsis

	MED 99-002A
Placebo, alprostadil 100 mcg, 200 mcg, 300 mcg
	“Adverse events of all causality were reported by 22 (55%) patients in the placebo group, 28 (67%) patients in the 0.05 mg Alprox-TD group, 28 (72%) patients in the 0.1 mg group and 31 (78%) patients in the 0.2 mg group. The majority of adverse events were related to the urogenital body system: 20 (50%), 28 (67%), 24 (62%) and 31 (78%) in the placebo, Alprox-TD 0.05,0.1 and 0.2 mg groups, respectively. The most common were penile burning, erythema and pain. The incidence of dizziness was 2.5%, 2.4%, 5.1% and 12.5% in escalating dose groups, while frequency of hypotension was similar among the treatment groups (approximately 5.0% in each treatment group).”

	MED 2000-002A
Placebo, alprostadil 100 mcg, 200 mcg, 300 mcg
	“Adverse events occurred in 9 patients (26%) in the placebo group, 16 patients (43%) in the 0.1 mg group, 25 patients (71%) in the 0.2 mg group, and 22 patients (63%) in the 0.3 mg group. Most adverse events were drug-related and were mild or moderate in intensity. The most commonly reported adverse events in all four groups were urogenital symptoms (14%, 30%, 57%, and 46% of patients, respectively).”

	MED 99-001
Placebo, alprostadil 500 mcg, 1000 mcg, 1500 mcg
	“Among the patients treated with Alprox-TD, 9 of 21 failed to tolerate the test dose based on the protocol criteria: 5 of these patients were observed to have significant blood pressure decreases and 4 others, experienced other intolerable events including penile burning and pain, and dizziness. All placebo-treated patients tolerated the test-dose.” [In this statement, the Sponsor has designated one cause of intolerance as the major cause, but many subjects had both haemodynamic intolerance and local intolerance, as shown in a subsequent table.]
“Overall, most adverse events were in the urogenital body system, and were mild or moderate in intensity and resolved within a 3-hour observation period. There were no serious adverse events. Of all patients who received at least one dose of study medication, adverse events of any causality were experienced by 2 of8 (25.0%) patients treated with placebo, 6 of8 (75.0%) patients treated with 0.5 mg, 4 of7 (57.1%) patients treated with 1.0 mg, and 6 of6 (100%) patients treated with 1.5 mg. The two placebo-treated patients who experienced adverse events had mild penile burning or erythema. The most frequent adverse events to occur in all Alprox-treated patients were penile burning (42.9%), genital erythema (42.9%), genital pain (38.1%), hypotension (33.3%), dizziness (28.6%), flushing (19.0%), nausea (19.0%), muscle pain (19.0%), penile pain (14.3%) and headache (14.3%).”

	MED 2000-007
Single-dose crossover
Placebo, alprostadil 100 mcg, 200 mcg, 300 mcg
	“In the safety population (n = 27), a total of 25 subjects reported treatment-emergent adverse events (TEAEs): 3 (11.1%), 7 (25.9%), 9 (33.3%) and 6 (22.2%) while receiving the placebo, 100 mcg, 200 mcg and 300 mcg alprostadil treatments, respectively.
Although none of the TEAEs were considered serious, the most frequently observed AE was application site reaction, occurring in 2 (7.4% [placebo]), 6 (22.2% [100 mcg alprostadil dose]), 8 (29.6% [200 mcg alprostadil dose]), and 6 [22.2% (300 mcg alprostadil dose)] subjects. The application site reactions were attributed to burning, stinging, tenderness, irritation, numbness and redness at the tip or meatus of the penis.”


[bookmark: _Toc430334795]Table 96. Common AEs (occurring in >1 patient), Study MED-2000-002.
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[bookmark: _Toc430334796]Table 97. Incidence of AEs, Study MED-99-001.
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[bookmark: _Toc430334797]Table 98. Treatment-Emergent AEs by Dose Group, Study MED 2000-007.
[image: ]
[bookmark: _Ref414981322][bookmark: _Toc430334798]Table 99. Reasons for Test-dose Intolerance, Study MED 99-001.
	Treatment
	Patient ID
	Event

	0.5 mg
	[information redacted]
	Systolic BP decrease, penile burning, nausea, genital pain, muscle pain, diaphoresis

	
	[information redacted]
	Penile pain

	
	[information redacted]
	Systolic BP decrease, penile burning, pelvic pain, erythema

	
	[information redacted]
	Dizziness, tingling of upper extremities, penile burning, meatal erythema, flushing, shortness of breath

	1.0 mg
	[information redacted]
	Hypotension, dizziness, penile burning, erythema

	
	[information redacted]
	Systolic BP decrease, flushing

	
	[information redacted]
	Penile burning, dizziness, flushing, hypotension, nausea, headache

	1.5 mg
	[information redacted]
	Systolic and diastolic BP decrease, penile burning, leg cramping, muscle pain, abnormal stools, dizziness, abdominal pain

	
	[information redacted]
	Systolic and diastolic BP decrease, dizziness, penile pain and burning, nausea, headache, meatal erythema, muscle pain, blurred vision, chills


[bookmark: _Toc430334612]Femprox studies
The Sponsor has performed several studies of alprostadil in women with sexual dysfunction, but the most relevant safety data comes from the single Phase 3 study, FSAD 2003-1001-CN. This study used Femprox, a Vitaros-like preparation to treat sexual dysfunction in women, assessing three different alprostadil doses (500 mcg, 700 mcg and 900 mcg) in comparison to placebo. There was a dose-related increase in the incidence of side effects. Nearly a third of subjects (31%) reported a urogenital AE at the highest dose (900 mcg), compared to only 14% in the placebo group, with lower doses producing intermediate incidences (22% for 500 mcg, 18% for 700 mcg). Phase 2 studies had a similar spectrum of AEs.
These results support the notion that alprostadil may cause urogenital discomfort in partners of men using Vitaros, but it should be noted that the doses used in the Phase 3 Femprox study were much higher than the proposed dose of Vitaros, and all of it was directly applied to the vulvovaginal region: only a small proportion of a Vitaros dose applied to the penis would be expected to be transferred during coitus. Consistent with this, the incidence of female urogenital discomfort in the pivotal Vitaros studies was relatively low (5-9%). For both the Femprox and the Vitaros studies, some of the observed local side effects could have been due to coitus itself.
[bookmark: _Toc430334799]Table 100. Summary of AEs, Study FSAD 2003-1001-CN.
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Table 100 (continued). Summary of AEs, Study FSAD 2003-1001-CN.
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[bookmark: _Toc430334613]Premature ejaculation studies
Adverse Events in the 3 Chinese Premature Ejaculation (PE) studies were consistent with those observed in the rest of the study program, but these were not integrated into the overall safety database. The AEs in each of the individual studies is tabulated below.
[bookmark: _Toc430334800]Table 101. Adverse Events in Study PE-01 (n=8).
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[bookmark: _Toc430334801]Table 102. Adverse Events in Study PE-02 (n=43).
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(All AEs consisted of urogenital discomfort or engorgement, and resolved without sequelae).
[bookmark: _Toc430334802]Table 103. Adverse Events in Study PE-03 (n=30).
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[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc430334614]Treatment related adverse events (adverse drug reactions)
In all studies, investigators were asked to grade AEs based on their estimate of the likelihood of a causal relation to treatment. Such a grading is inherently unreliable, as it partly depends on the investigators’ expectations of the likely side effects of a treatment, but it may sometimes reveal causal relationships because investigators have access to causal clues such as the temporal relationship between symptoms and the treatment.
Overall, a consideration of so-called “treatment-related” AEs did not produce any new safety concerns. Investigators were very likely to ascribe a causal role to treatment when the symptoms considered of local urogenital discomfort, and less likely with symptoms in other systems. Dizziness and headache were occasionally thought to be treatment-related, and were more commonly attributed to treatment in the active dose groups. These symptoms could reflect a degree of systemic vasodilation induced by alprostadil or one of its prostaglandin metabolites.
[bookmark: _Toc430334615]Pivotal studies
Treatment-related, treatment-emergent AEs in the pivotal studies are summarised in the table below. The subsequent table lists the AEs that were not only thought to be treatment-related but also occurred more commonly with active treatment.
[bookmark: _Toc430334803]Table 104. Treatment-related TEAEs occurring in ≥4 patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc430334804]Table 105. Treatment-related AEs reported by ≥ 1% of patients or their partners that were more common with active treatment than placebo, MED 2000-004 and 2000-005 .
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[bookmark: _Toc430334616]Other studies
Treatment-related AEs in the long-term follow-up study (MED 2000-006) were similar to those observed in the pivotal studies and these are summarised below. Treatment-related AEs in the minor Phase 2 Vitaros studies and with Femprox resembled the overall AEs in those studies.
[bookmark: _Toc430334805]Table 106. Incidence of treatment-related AEs Before Titration, Study MED 2000-006.
[bookmark: _Toc430334806][image: ]
Table 107. Incidence of treatment-related AEs After Titration, Study MED 2000-006.
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[bookmark: _Toc430334617]Non-alprostadil nail lacquer studies
The incidence of treatment-related AEs in the Nail Lacquer study, NM-060-1001, is summarised in the table below. Although the nail lacquer assessed in this study contained DDAIP, the active agent and site of application was different and the strength of the DDAIP (0.5%) was lower than in Vitaros, so the results have only marginal relevance to the safety and tolerability of Vitaros. No new safety concerns were raised.
[bookmark: _Toc430334807]Table 108. Treatment-related AEs with DDAIP-containing Nail Lacquer, Study NM-060-1001.
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[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc430334618]Serious adverse events
[bookmark: _Toc430334619]Pivotal studies
Serious AEs, defined as AEs leading to or prolonging hospitalisation, causing death or permanent harm, or considered to be life-threatening or serious by the investigator, occurred in 41 (2.4%) subjects in the pivotal studies. Overall, the incidence was not increased with active treatment, but there was a very slight excess of SAEs in the highest dose group: there were 10, 7, 10 and 14 patients in the placebo, 100 mcg, 200 mcg and 300 mcg alprostadil groups who had at least 1 SAE, respectively.
Each individual SAE is listed in the 3-part table below, grouped by dose. As previously noted, myocardial infarction was more common with the highest dose group, reported in 4 subjects (0.9%)  receiving alprostadil 300 mcg, and in 1 recipient (0.2%) of alprostadil 200 mcg, but not in any recipients of alprostadil 100 mcg or placebo. This excess occurred despite the exclusion of subjects with recent myocardial infarctions (within 6 months) at the screening phase. Coronary disorders were observed in all treatment groups, including two subjects with placebo, but there was an overall excess of cardiac disorders in the 300 mcg dose group, compared to placebo.
Given that age and vascular disease are both risk factors for ED, the overall incidence of myocardial infarction is not surprising, but the excess in the highest dose group raises the possibility of a causal relationship. Investigators did not feel that any SAE was likely to be related to study medication. In most cases, drug was continued after the infarct, consistent with the investigator’s belief that there was no causal relationship between study drug and the infarct.
A review of the individual study narratives did not suggest a close temporal relationship between commencing the drug and suffering from a myocardial infarct in any individual case. Unfortunately, details about the time interval between the last known use of the medication prior to the infarct and the onset of the infarct were not supplied.
[bookmark: _Toc430334808]Overall, this evidence is inconclusive. There is no strong evidence of any causal link, but post-marketing surveillance should include monitoring of the incidence of coronary disease, particularly infarction.
Table 109. Serious Adverse Events, Studies MED 2000-004 and MED 2000-005.
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Table 109 (continued). Serious Adverse Events, Studies MED 2000-004 and MED 2000-005.
[image: ]
SAEs in partners did not raise any significant safety concerns and were thought not be “definitely not” related to treatment in every case. They are listed below.
[bookmark: _Toc430334809]Table 110. List of SAEs in Partners, Studies MED 2000-004 and 2000-005.
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[bookmark: _Toc430334620]Other studies
In the long-term extension study, MED 2000-006, SAEs occurred in 26 subjects (2.2%) and one partner (0.1%), across all three dose groups. Two of the 26 subjects had SAEs before their first dose. Nearly all of the SAEs were considered by investigators to be “definitely not” or “probably not” related to the study medication. The three exceptions were:
In one subject, hypotension and dizziness occurred during the test-dose visit, and led to discontinuation of the test drug.
In one subject, an abnormal ECG was considered moderate, and possibly related to the test drug, but did not cause discontinuation.
In one subject, sinus bradycardia was considered moderate, and possibly related to the test drug, but did not cause discontinuation.
Serious adverse events in the long-term study that occurred with an incidence ≥ 0.5% in the highest dose group are summarised below, followed by a listing of all individual SAEs for the study.
[bookmark: _Toc430334810]Table 111. Incidence of TEAEs Occurring in ≥ 0.5% of Subjects and Partners in the 300 mcg Dose Group, MED 2000-006.
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[bookmark: _Toc430334811]Table 112. Serious Adverse Events, Study MED 2000-006.
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Table 112 (continued). Serious Adverse Events, Study MED 2000-006.
[image: ]
Notes:
1. Relationship determined by the investigator, and may not be in agreement with sponsor.
2. Although these were coded by COSTART as “respiratory disorder”, the reported term was “chest pressure” and was re-defined in the SAE narratives section as “chest pain”.
Note: subjects [information redacted] with an SAE before first dose (Visit 2 in-clinic dose) are not included in this table; NOS = Not Otherwise Specified; N/A = not applicable, event was reported at termination visit and the study was terminated by sponsor.
In the Phase 2 Vitaros studies, SAEs were rare and involved only two subjects, as described below.
In Study MED 99-002A, one SAE occurred, in a [information redacted] patient who received a 200 mcg test dose and then became hypotensive approximately 15 minutes later. He became mildly incoherent, had mild shaking and he reportedly had a very slow pulse, but the brief narrative provided did not clarify this. The patient was given intravenous fluids and recovered uneventfully.
In Study MED 2000-002A, the only SAEs (chest pain and tachycardia, reported in one patient in the 300 mcg group) occurred 3 days after administration of the first dose, but before any at-home doses were used. They were considered definitely unrelated to study medication.
In the high-dose Study MED 99-001, which was abandoned early because of intolerance of the test-doses, no SAEs occurred.
In the crossover instrumental Study MED 2000-007, no TEAEs were considered serious.
[bookmark: _Toc430334621]Deaths
[bookmark: _Toc430334622]Pivotal studies
One patient (1/1732, 0.06%) receiving placebo treatment from the MED 2000-004 study died during the course of the studies (on Day 8). He had an unwitnessed cardiac arrest 7 days after his last use of study medication, and there was no indication that his involvement in the study played any causal role.
No other deaths occurred during the pivotal studies, including partners, and no deaths were reported to the Sponsor within 30 days following the studies.
[bookmark: _Toc430334623]Other studies
In the long-term follow-up study, MED 2000-006, two deaths occurred, involving one subject and one partner.  The subject’s death was attributed to chronic obstructive pulmonary disease (COPD) and hydrocodone toxicity, and the partner death was also attributed to COPD. Neither death was thought to be related to the study treatment.
[bookmark: _Toc430334812]Table 113. Deaths in Study MED 2000-006.
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[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc430334624]Discontinuation due to adverse events
[bookmark: _Toc430334625]Pivotal studies
Discontinuations from the pivotal studies that were due to AEs are listed in the table below. The overall distribution of these AEs resembled the general pattern of AEs, with urogenital discomfort being the most common reason for discontinuing treatment in all of the active groups. Local discomfort did not cause any placebo recipient to discontinue, indicating that most of the major local symptoms were likely to be related to the alprostadil itself, rather than excipients such as DDAIP.
[bookmark: _Toc430334813]Table 114. List of Patients Discontinuing due to AEs, MED 2000-004 and MED 2000-005.
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Table 114 (continued). List of Patients Discontinuing due to AEs, MED 2000-004 and MED 2000-005.[image: ]
Note: “--“ = unknown, not evaluated, or n/a
a. M = male, age in years; Race, A = African-American, C = Caucasian
b. Relative to date of first DB dose
c. Patient [information redacted] had a rash on the tip and around the penis.
d. Not a treatment-emergent AE, but listed since AE continued while on study treatment.
e. Reported at follow-up visit.
f. The onset day of -724 for genital edema for patient [information redacted] is as reported in the original Final Integrated CSR. After review of the CRF, it appears that this was a treatment-related AE that occurred on Day 1 of treatment.
g. The duration of the AE of “Syncope” for patient [information redacted] (300 mcg alprostadil) was recorded as 725 minutes; however, the duration should have been recorded as 5 minutes.
Amongst partners, the most common reason to discontinue treatment was local urogenital discomfort. It is unclear how often this was due to an effect of alprostadil or DDAIP, and how often it was related to complications of coitus itself, but discontinuations due to urogenital discomfort in partners were not observed in the placebo group.
[bookmark: _Toc430334814]Table 115. Partners who discontinued due to AEs, MED 2000-004 and MED 2000-005.
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[bookmark: _Toc430334626]Other studies
Discontinuations from the long-term study, MED 2000-006, are tabulated below, before and after dose titration. In the absence of a placebo control group, and with non-random allocation of subjects to doses, it is difficult to put these results into any meaningful context but the overall pattern of AEs was similar to the previous studies.
[bookmark: _Toc430334815]Table 116. Discontinuations due to AEs Before Titration, MED 2000-006.
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[bookmark: _Toc430334816]Table 117. Discontinuations due to AEs After Titration, MED 2000-006.
[image: ]
1. COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain to pain injection site; for clarification, “injection” was replaced with “application”. COSTART coded prolonged or painful erection to penis disorder and vaginal itching or burning to vulvovaginal disorder.
† Partner of subject [information redacted] had a vulvovaginal disorder that caused discontinuation of test drug; however, no onset date was recorded and therefore it was not determined to be treatment-emergent in this table.
* Subjects with more than 1 AE that caused discontinuation are counted only once. A discontinuation in this table may not agree with study conclusion CRF page which had inconsistencies.
Review of the discontinuations in the minor Vitaros studies did not raise any new safety concerns.
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc430334627][bookmark: _Toc454887916]Laboratory tests
Adverse events relating to laboratory parameters were seen in all treatment groups, with no substantial excess in the active groups relative to placebo, as summarised in the table below. The only individual types of laboratory-based AE that occurred in more than a single subject per dose group and at a higher rate in an at least one active group than the placebo group, were abnormal liver function tests and anaemia.
[bookmark: _Ref414975401][bookmark: _Toc430334817]Table 118. AEs Related to Laboratory Parameters, MED 2000-004 and MED 2000-005.
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In the extension study, MED 2000-006, isolated AEs occurred that were related to abnormal laboratory tests, but these lacked a clear pattern and are difficult to interpret in the absence of a placebo group.
[bookmark: _Toc430334818]Table 119. TEAEs Related to Laboratory Parameters, MED 2000-006.
[image: ]
Laboratory monitoring in other studies was minimal, but raised no specific concerns.
[bookmark: _Toc272414671][bookmark: _Toc290846309][bookmark: _Toc430334628]Biochemistry (Hepatic, renal and other clinical chemistry)
[bookmark: _Toc430334629]Pivotal studies
As shown the previous section, there was a very slight excess of abnormal liver function tests (LFTs) in the active groups, with 4 recipients (0.9%) of 300 mcg having an AE related to LFTs, compared to 3 subjects in each of the other dose groups (0.7% each) and 2 in the placebo group (0.5%). None of these patients had severely abnormal results suggesting a significant risk of liver failure or suggestive of a major hepatic drug reaction (i.e. concurrent elevation of bilirubin >2 times the upper limit of normal and AST >3 times the upper limit of normal).
Two patients (0.1% overall) discontinued from the studies due to laboratory-based AEs. This included one patient receiving alprostadil 300 mcg who had abnormal LFTs that were actually worse at baseline (baseline GGT = 184 IU/L and Day 5 GGT = 85 IU/L; baseline total bilirubin = 1.26 mg/dL and Day 5 total bilirubin = 1.14 mg/dL). In another patient, receiving alprostadil 200 mcg, abnormal LFTS developed on treatment (baseline SGPT = 104 IU/L and Day 5 SGPT = 190 IU/L; baseline SGOT = 114 IU/L and Day 5 SGOT = 216 IU/L; baseline GGT = 143 IU/L and Day 5 GGT = 249 IU/L) but these were thought probably not related to study medication.
As shown above, all other individual laboratory-based biochemical AEs in the pivotal studies occurred in very low numbers of patients and were as common in the placebo group.
[bookmark: _Toc430334630]Other studies
In the long-term study, MED 2000-006, mean laboratory parameters at study entry in blood and urine were compared with those at the end of treatment (early termination or study closure). Mean changes in those parameters are displayed in the tables below. For many parameters, there was a statistically significant within-group change, but the magnitude of the observed change was not clinically significant. The cause of such changes is uncertain, but the changes could be artefactual (relating to imperfect laboratory calibration, for instance); this seems likely given the low levels of systemic absorption of alprostadil and the intermittent dosing associated with as-needed usage.
[bookmark: _Toc430334819]Table 120. Mean Changes in Chemistry Parameters, MED 2000-006.
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Table 120 (continued). Mean Changes in Chemistry Parameters, MED 2000-006.[image: ]
Table 120 (continued). Mean Changes in Chemistry Parameters, MED 2000-006.[image: ]
Table 120 (continued). Mean Changes in Chemistry Parameters, MED 2000-006.
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[bookmark: _Toc430334820]Table 121. Mean Changes in Urinalysis Parameters, MED 2000-006.
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[bookmark: _Toc272414672][bookmark: _Toc290846310][bookmark: _Toc430334631]Haematology
[bookmark: _Toc430334632]Pivotal studies
AEs reported in the pivotal studies showed a very slight excess of anaemia in the alprostadil 100 mcg group (3 cases, 0.7%) compared to both the placebo group (1 case, 0.2%)  and the 300 mcg group (1 case, 0.2%); the incidence of anaemia AEs in the 200 mcg group was intermediate (2 cases, 0.5%). None of the cases of anaemia led to discontinuation. Two subjects in the placebo group and two in the 200 mcg group had leukocytosis, but this was not observed in the 300 mcg dose group. Isolated haematological abnormalities occurring in one patient each included eosinophilia, leukopaenia, monocytosis, polycythemia, and thrombocytopaenia, with an overall incidence of haematological abnormalities that was almost identical across groups (1.2% in the placebo and 200 mcg groups, 1.4% in the 100 mcg and 300 mcg groups).
Thus, there was no consistent pattern or dose trend, and overall these results do not suggest that alprostadil or DDAIP has any important haematological effects.
[bookmark: _Toc430334633]Other studies
For the long-term study, MED 2000-006, baseline haematological parameters were compared with results obtained at early termination or study closure. Statistically significant changes were observed for many parameters, as shown in the table below, but the magnitude of the changes was small, and unlikely to be clinically meaningful. The observed minor changes could have been artefactual.
The Sponsor noted that some subjects had abnormally high monocyte counts at baseline, but this appears likely to be due to a relatively narrow definition of the normal range or monocytes, and did not appear to be of clinical relevance, particularly because it generally preceded treatment. No subject had an AE based on abnormal monocyte counts.
[bookmark: _Toc430334821]Table 122. Changes in Mean Haematological Parameters.
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[bookmark: _Toc272414675][bookmark: _Toc290846313][bookmark: _Toc430334634]Electrocardiograph
No formal QT study was submitted, which is probably acceptable given the very low systemic absorption of both alprostadil and DDAIP. Overall, no concerning signal arises from the submitted data suggesting that Vitaros has a direct effect in the ECG, beyond the tendency for subjects exposed to higher doses of alprostadil to experience hypotension, which could have secondary ECG effects.
[bookmark: _Toc430334635]Pivotal studies
Adverse events in the pivotal studies that were potentially related to ECGs were characterised according to their underlying clinical context (coronary disease, myocardial infarction) and have already been considered. Apart from the slight excess of myocardial infarctions that has already been mentioned, no concerning patterns were observed.
A quantitative assessment of mean changes in ECG parameters was also performed, but this did not reveal any clinically significant changes.  The Sponsor summarises these results as follows:
Compared to baseline mean values, the greatest mean changes for the quantitative parameters at the final visit (Visit 6, Week 12) occurred in the Alprostadil groups, but not consistently in the highest (300 mcg) dose group. These greatest mean changes (±SD) in the respective groups were as follows: for ventricular rate = -1.1 ± 9.21 bpm (100 mcg alprostadil), for P-R interval = 0.7 ± 17.15 ms (200 mcg alprostadil), for QRS interval = 1.376 ± 37.9523 ms (300 mcg alprostadil), for QTc interval = -0.8 ± 32.29 ms (100 mcg alprostadil) and for axis = 1.593 ± 19.9312 degrees (200 mcg alprostadil).
[bookmark: _Toc430334636]Other studies
Mean changes in ECG parameters were tabulated in the long-term extension study, MED 2000-006, but this did not reveal any significant safety signals. No within-group or between-dose comparisons were statistically significant, apart from a minor increase in ventricular rate of ~2bpm at study closure in the 300 mcg group; this is not clinically significant.
[bookmark: _Toc430334822]Table 123. Mean Changes in ECG Parameters from Baseline to Early Termination (ET) or Study Closure (SC) in Study MED 2000-006.
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[bookmark: _Toc272414676][bookmark: _Toc290846314][bookmark: _Toc430334637]Vital signs
[bookmark: _Toc430334638]Pivotal studies
Blood pressure and heart rate (pulse) monitoring was conducted at every study visit, but because the study drug was administered pre-coitus, and has a relatively short duration of action, vital signs were generally not measured closely in relation to the time of drug administration. The exception was the first test-dose, which was administered in clinic. Two patients experienced syncope following the test-dose. One of these was observed with alprostadil 200 mcg and the other with placebo.
(One patient from the MED 2000-004, who received alprostadil 200 mcg, had a decrease in standing diastolic blood pressure [DBP] ≥ 20 mm Hg from sitting DBP. This patient completed the study. One patient from MED 2000-005 had a decrease in standing systolic blood pressure [SBP] ≥ 30 mm Hg from sitting SBP). This patient was randomised to placebo and was discontinued from the study due to orthostatic hypotension.)
At follow-up visits, vital sign monitoring did not reveal any significant pharmacological effect: there were no time-related or dose-related trends in mean change values for sitting SBP, DBP, or pulse rate, but this is of little value given that such assessments were not performed close to the time of administration.
[bookmark: _Toc430334639]Other studies
In the long-term extension study, MED 2000-006, mean changes in vital signs were compared across dose groups and within groups in comparison to baseline, as shown in the table below. The observed changes were not of clinical concern, but it should be noted that patients’ vital signs were generally not recorded close to the time of study drug administration.
[bookmark: _Toc430334823]Table 124. Mean Changes in Vital Signs, MED 2000-006.
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The Phase 2 studies did not raise any significant concerns in relation to the effect of the proposed doses on vital signs. The high-dose study (using 500 mcg-1500 mcg alprostadil) did produce unacceptable haemodynamic responses in several subjects, however, with 7 of 21 subjects either reporting dizziness or demonstrating objective haemodynamic changes in response to the test-dose.
[bookmark: _Toc272414677][bookmark: _Toc290846315][bookmark: _Toc430334640]Meatal examination
[bookmark: _Toc430334641]Pivotal studies
Subjects in the pivotal studies underwent a meatal examination at baseline and at subsequent visits, looking for evidence of erythema, irritation or other local side effects. The number of subjects undergoing shifts from normal meatal examinations to abnormal examinations is shown in the table below. There was no convincing overall increase in the rate of abnormality with active treatment, and no clear dose trend.
[bookmark: _Toc430334824]Table 125. Meatal Examinations, MED 2000-004 and MED 2000-005.
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Similar information was not provided for other studies, but meatal or other penile pain was a fairly common AE, as already noted.
[bookmark: _Toc454887917]Post marketing experience
The Integrated Safety Summary provided only a brief description of the post marketing experience obtained with Befar (a non DDAIP alprostadil cream), and no description of the post marketing experience obtained with Vitaros in Canada and the EU.
The sponsor’s comments in relation to Befar are reproduced below. No details are provided about the incidence of AEs or SAEs, and it is merely asserted that no “new” SAEs occurred. Even if there had been a high incidence of, say, myocardial infarction, it would be correct but unhelpful to say that no new SAEs occurred (because myocardial infarction had already been reported in the pivotal studies, it would not count as “new”).
The sponsor should be asked to extend these comments with sufficient detail that the post marketing experience can be evaluated for safety:
Befar (0.4% alprostadil in a dose strength of 1000 μg alprostadil/250 mg of cream and 400 µg alprostadil/100 mg cream) is a topical cream approved in China and Hong Kong for the treatment of ED in men. Befar was approved for marketing by the State Drug Administration (SDA) in China on February 2, 2001.63 Befar was launched as a 250 mg cream dose in China in July 2001 and as a 100 mg cream dose strength in 2003. Befar was subsequently approved for marketing in Hong Kong in April 2002. The number of units of Befar sold in China and Hong Kong (Asia) in 2001, 2002, 2003, 2004, 2005, and as of June 30, 2006 were 21,000; 88,130; 17,399; 25,398; 25,764; and 11,147 unit doses, respectively. During this same period the cumulative human exposure to Befar in Asia in 2001, 2002, 2003, 2004, 2005, and as of June 30, 2006 was 21,000; 109,130; 126,529; 151,927; 177,691; and 188,838 unit doses, respectively. This represents 517 patient-years of exposure assuming daily dosing. However, this product is used less frequently and intermittently, and thus, if dosed every 2, 3, 4, 5, 6, 7 (once a week) or 14 (once every 2 weeks) days, this represents 1035, 1552, 2069, 2587, 3104, and 3622, and 7243 patient years of exposure, respectively. During this same period (2001 through June 30, 2006), there were no new serious adverse drug reactions (SAEs) reported to NexMed Asia and no ADRs reported to the SDA, nor to the Hong Kong regulatory body. Although the prescribing data is not available to determine if the product was used once or more by patients, it is expected based on the high compliance of continued use and low discontinuation rate from the Phase III studies of Vitaros in the US that the Asia exposure data represents multiple use by the majority of patients.
[bookmark: _Toc454887918]Safety issues with the potential for major regulatory impact
[bookmark: _Toc272414681][bookmark: _Toc290846319][bookmark: _Toc430334644]Liver toxicity
There is no evidence that topical alprostadil has any clinically significant effect on liver function, particularly because systemic absorption of alprostadil and its metabolites is very limited. No patients in any study had a severe disturbance of liver function.
[bookmark: _Toc272414682][bookmark: _Toc290846320][bookmark: _Toc430334645]Haematological toxicity
No subjects suffered from haematological reactions that appeared to be related to study drug, and the overall incidence of haematological AEs was similar in the active and placebo groups of the pivotal studies.
[bookmark: _Toc272414683][bookmark: _Toc290846321][bookmark: _Toc430334646]Serious skin reactions
Several subjects had local reactions to Vitaros, and irritations studies suggest that alprostadil and DDAIP both contribute to local irritation. In most cases, the local irritation resolved within 24 h.
Severe widespread skin reactions were not reported with Vitaros in the pivotal studies.
[bookmark: _Toc272414684][bookmark: _Toc290846322][bookmark: _Toc430334647]Cardiovascular safety
Alprostadil can cause hypotension, and some subjects may be at risk of pre syncope or syncope at the proposed doses of Vitaros. In the pivotal studies, no major changes in vital signs were observed with Vitaros, but vital signs were generally not assessed close to the time of dosing, which was performed at home pre coitus. Test doses in the clinic were occasionally associated with pre syncope, and this was most marked in the high dose study, using doses of 500 µg to 1500 µg, where 7 of 21 subjects had intolerance that was related, in part, to dizziness or hypotension. Three of these cases occurred in subjects who received 500 µg, which is less than double the proposed dose of 300 mcg, indicating that the therapeutic window for Vitaros is narrow. Furthermore, subjects with orthostatic hypotension at screening were excluded from the Phase II and III studies. (This was determined by comparing sitting and standing blood pressure (BP) and pulse rate, and it was defined as a decrease in systolic BP ≥ 30 millimetres of mercury (mm Hg) relative to the sitting value, a diastolic BP decrease ≥ 20 mm Hg, or a pulse increase ≥ 30 beats/minute.) In the pivotal studies, this exclusion applied to two patients (2/1732, 0.1%), but one of these subjects received placebo.
It would be expected that, if alprostadil were administered to subjects with pre-existing orthostatic hypotension, they would experience a greater incidence of syncope than demonstrated in the pivotal studies. The proposed PI does not recommend a screening assessment of orthostatic blood pressure changes, but it does list known orthostatic hypotension as a contraindication to treatment.
A very slight excess of myocardial infarction was observed in the 300 μg dose group in the pivotal studies. Myocardial infarction was reported in 4 (0.9%) subjects receiving alprostadil 300 μg, and in 1 (0.2%) recipient of alprostadil 200 µg, but not in any recipients of alprostadil 100 μg or placebo.  There was no clear temporal relation with treatment and investigators did not believe that study treatment played a causal role in any individual case. Importantly, subjects with a recent myocardial infarction were excluded from the pivotal studies, so the subjects with the highest cardiovascular risk were not assessed.
The proposed PI lists the following contraindication to Vitaros:
Underlying disorders such as orthostatic hypotension and myocardial infarction.
The reason for the contraindication of myocardial infarction was not discussed by the sponsor but, in view of the safety findings of the pivotal studies, it seems appropriate.
Overall, the submission does not provide clear evidence that topical alprostadil produces a significant risk of cardiovascular toxicity, but it remains a possibility, and this risk should be further assessed in post marketing surveillance.
[bookmark: _Toc241374323][bookmark: _Toc272414685][bookmark: _Toc290846323][bookmark: _Toc430334648]Unwanted immunological events
AEs consisting of significant unwanted immunological events were not reported in the pivotal studies or in the long term extension study.
[bookmark: _Toc272414686][bookmark: _Ref273005527][bookmark: _Toc290846324][bookmark: _Toc430334649][bookmark: _Toc454887919]Other safety issues
[bookmark: _Toc241374322][bookmark: _Ref272331212][bookmark: _Toc272414687][bookmark: _Toc290846325][bookmark: _Toc430334650]Safety in special populations
Specific studies directed at special populations have not been performed, but the pivotal studies included several subjects with significant concurrent conditions, including diabetes, cardiac disease (excluding recent myocardial infarction), prostatectomy, hypertension, and previous failure of Viagra therapy.
AEs in each of these populations are summarised in the tables below. In each of these populations, the incidence of AEs was increased with active treatment, but the increase was similar to that observed in the overall study cohort, with no evidence of enhanced risk in the specific subgroup under consideration.
For cardiovascular AEs in cardiac patients, there was no evidence of a dose trend: the incidence of cardiovascular AEs was 5.6%, 6.3%, 3.1% and 7.8% across the placebo, 100 mcg, 200 mcg and 300 mcg dose groups, respectively. The incidence of urogenital AEs was similar in prostatectomy patients and other populations.
Overall, this incidence does not suggest that Vitaros poses a significantly elevated risk of adverse effects in any particular clinical population (with the exception of subjects with myocardial infarction, as already noted). From pharmacokinetic considerations, however, subjects with severe lung disease might be at an increased risk of systemic side effects such as hypotension because of reduced first-pass lung metabolism of prostaglandins. Also, subjects with a history suggestive of postural hypotension, as well as subjects taking other vasodilators, would be expected to be at increased risk of systemic hypotension in response to Vitaros.
[bookmark: _Toc430334825]Table 126. Summary of TEAEs by Body System in Diabetic Patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc430334826]Table 127. Summary of TEAEs by Body System in Cardiac Patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc430334827]Table 128. Summary of TEAEs by System in Prostatectomy Patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc430334828]Table 129. Summary of TEAEs by System in Hypertensive Patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc430334829]Table 130. Summary of TEAEs by System in Viagra Failure Patients, MED 2000-004 and 2000-005.
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[bookmark: _Toc241374324][bookmark: _Ref272331214][bookmark: _Toc272414688][bookmark: _Toc290846326][bookmark: _Toc430334651]Safety related to drug-drug interactions and other interactions
No drug interaction studies were submitted. The Sponsor’s Summary of Clinical Safety states:
No adverse drug interactions have been reported with alprostadil cream in any clinical studies.
Subjects in the pivotal studies took a variety of concomitant medications, and no obvious pattern of increased AEs was observe with any individual concurrent treatment, but the studies were not designed or powered to detect such patterns.
It would be expected that subjects receiving vasodilators for hypertension would be at increased risk of postural hypotension or syncope if they combined this with alprostadil. Subjects taking PDE5 inhibitors, such as Viagra, would also be expected to be at increased risk, but this combination was not assessed in the studies as other treatments for ED were prohibited.
Given that may subjects continued to have ED despite using alprostadil, it is likely that patients and clinicians will be tempted to combine alprostadil with oral agents such as Viagra. In the absence of studies specifically showing that it is safe to combine such agents, it is appropriate to provide a warning in the PI about the potential for synergistic hypotensive effects.
The proposed PI has the following warning, which is appropriate:
The safety and efficacy for Vitaros in combination with other treatments for erectile dysfunction, especially for the treatment with Phosphodiesterase-5 inhibitors (PDE-5) or sildenafil, tadalafil and vardenafil, has not been studied. As both Vitaros and PDE-5 inhibitors have cardiovascular effects, an additive increased cardiovascular risk cannot be excluded.
A similar warning should be added relating to co-administration of Vitaros with other vasodilators.
[bookmark: _Toc272414689][bookmark: _Toc290846327][bookmark: _Ref415590617][bookmark: _Ref415590621][bookmark: _Ref415647105][bookmark: _Ref415647126][bookmark: _Toc430334652]Carcinogenesis
The clinical studies were too brief to allow any meaningful assessment of the potential for Vitaros to promote carcinogenesis. Median follow-up in the “long-term” study, MED 2000-006, was about 3 months. If alprostadil or any of the excipients in Vitaros, such as DDAIP, was associated with an increased risk of cancer, it would be expected that this would take years to emerge, and the submitted studies would not have been able to detect this risk.
Although it might be argued that, as an endogenous compound, PGE1 would be expected to have little carcinogenic risk, non-physiological exposure to other endogenous compounds (such as hormones) has previously been associated with carcinogenesis. On the other hand, existing topical alprostadil products have not been associated with an increased risk of tumours, and preclinical studies have not suggested that alprostadil is associated with carcinogenesis (the same cannot be said of DDAIP).
The addition of DDAIP to the alprostadil formulation has had an unknown effect on the cancer risk of prolonged treatment, and this was a major factor leading to rejection of the drug by the FDA. In particular, a mouse study (a 26-week dermal carcinogenicity study in transgenic mice) suggested that there might be a risk of carcinogenesis, and the FDA asked for clarification of the relevance of this study to human use. The Canadian authorities also expressed concern about the carcinogenic potential of DDAIP, citing the same study, but Canada ultimately approved the marketing of Vitaros. It is unclear what evidence and arguments were raised to allay those concerns.
The Risk Management Plan (RMP) comments on this issue by describing two negative preclinical carcinogenic studies, and then mentioning the positive study, as follows:
A 26-week dermal carcinogenicity study of DDAIP produced positive results in the TgAC mouse and was associated with a significant increase in dermal papillomas at concentrations of 2.5 and 1.0% w/w, which was associated with microscopic evidence of dermal hyperplasia, hyperkeratosis, and inflammation associated with the sebaceous glands.
As with many animal models, the relevance of these results to human exposure is not known. Considerable debate exists in the literature regarding the utility of this particular transgenic model and its use in assessment of human risk.
There are two studies in normal animals that show no carcinogenicity. Additionally, the dose of DDAIP at 1.0 and 2.5% w/v DDAIP corresponds to 50 and 125 mg/kg/day for a 20 g mouse; compared to 0.04 mg/kg/day from one application of Alprostadil Topical Cream in a 70 kg man.
A related compound to DDAIP is lauric acid diethanolamine (LADA) that has been used extensively for more than 25 years in consumer products including those that are considered ‘leave-on’ products and expose mucous membranes.
The Sponsor then points out that LADA also produced positive results in a similar transgenic mouse study, suggesting that the particular mouse model may have poor applicability to human cancer risk.
The fact that another similar compound, LADA, appears not to be carcinogenic is only indirectly and partially reassuring. The suggestion that the mouse model has poor relevance to humans could be plausible, but it is well beyond the scope of this evaluation.
Of some concern is the underlined comment above, offered by the Sponsor as reassurance about the carcinogenic potential of DDAIP. (“Additionally, the dose of DDAIP at 1.0 and 2.5% w/v DDAIP corresponds to 50 and 125 mg/kg/day for a 20 g mouse; compared to 0.04 mg/kg/day from one application of Alprostadil Topical Cream in a 70 kg man”.) This argument is unconvincing. If DDAIP is a carcinogen, it is likely to act locally, not systemically, because systemic absorption of DDAIP is thought to be minimal. The strength of the cream applied to a patch of skin is therefore likely to determine its carcinogenic potential at that site, not the total mass of DDAIP relative to the mass of the rest of the body where the DDAIP is not administered and where it is not diluted.
Although there is reasonably extensive post-marketing experience with alprostadil cream marketed as Befar, in China, it does not contain DDAIP, so it provides no reassurance on this issue. Post-marketing experience with Vitaros in Canada and Europe could help clarify the risk to a limited extent, but no information about the incidence of cancer in post-marketing Vitaros users was submitted.
Thus, while there is no positive clinical evidence of carcinogenic risk, there is also no adequate clinical evidence of low risk, and some preclinical cause for concern. If Vitaros is approved, ongoing surveillance for evidence of carcinogenesis should be a major focus of post-marketing risk management.
In this context, it should be recalled that there is no good clinical evidence that increasing the strength of DDAIP beyond 0.05% improves the efficacy of alprostadil creams, and there is no PK study directly confirming that DDAIP improves absorption (let alone a PK study showing that a strength of 2.5% is needed to achieve this effect). The proposed strength of DDAIP in Vitaros, 2.5%, might be 50 times higher than it needs to be, which is inappropriate for an agent that promoted papilloma formation in mice.
[bookmark: _Toc430334653]Pregnancy and lactation
Preclinical data suggests that alprostadil could be embryotoxic, as summarised in the proposed PI:
Alprostadil has been shown to be embryotoxic (deceased foetal weight) when administered as a subcutaneous bolus to pregnant rats at doses as low as 500 μg/kg/day. Doses of 2000 μg/kg/day resulted in increased resorptions, reduced numbers of live foetuses, increased incidences of visceral and skeletal variation, gross visceral and skeletal malformations and maternal toxicity (ataxia, lethargy, diarrhoea and retarded body weight gain). The latter dose produced maternal toxicity (ataxia, lethargy, diarrhoea, and related loss of body weight). When administered by continuous intravenous infusion, evidence of embryo toxicity (decrease foetal weight gain, and increased incidence of hydroureter) was observed at 2000 μg/kg/day, a dose that was also associated with a decrease in maternal weight gain. Intravaginal administration of up to 4000 μg/day of PGE1 in a similar marketed product to pregnant rabbits resulted in no harm to the foetus.
The Sponsor’s Integrated Summary of Safety says:
Alprostadil cream has not been studied in partners of patients that are pregnant or breast feeding. Alprostadil cream should not be used in men whose partner is pregnant or breast feeding woman or for oral sex (fellatio), unless the couple uses a condom barrier.
The PI carries a similar warning.
In the absence of better information, this advice seems appropriate, but it does not cope with the situation, likely to be common, in which coitus is continuing before pregnancy has been recognised.
[bookmark: _Toc430334654]Sexually transmitted diseases
Sexually transmitted diseases (STDs) did not appear to be commonly reported as AEs in the pivotal study safety database, but many symptoms that could be indicative of an STD (urogenital discomfort) were reported; these were usually attributed to direct irritation from the treatment itself. Given that subjects were required to be in a stable heterosexual relationship, the risks of STDs may have been artificially low in the Phase 3 studies, compared to a general population of men with erectile dysfunction. The prevalence and incidence of STDs would be expected to be higher in a more promiscuous population, and might also be different in a homosexual population, who were not studied in any of the clinical studies but who would be expected to be potential users of the product.
It is unknown whether alprostadil or DDAIP have any effect on the risk of transmitting STDs, but concerns were raised in the FDA rejection letter stating that this risk had not been well-defined. It is unclear if any further information has been obtained by the Sponsor since this concern was first raised.
[bookmark: _Toc430334655]Priapism
Priapism, defined as an erection persisting ≥4 hours, was observed in 1 patient (0.06%) from the two pivotal 3-month studies and in 5 patients (0.4%) in the long-term extension study, MED 2000-006, including 4 (0.3%) in the 200 mcg and 1 (0.1%) in the 300 mcg dose groups.
In subjects at higher risk of priapism (for instance, those with sickle cell anaemia), Vitaros should be avoided. The proposed PI contains appropriate warnings on this issue.
[bookmark: _Toc430334656]Spermatotoxicity
No clinical data on potential spermatotoxicity was submitted, and the issue was not mentioned in the Summary of Clinical Safety or the Integrated Summary of Safety. The clinical studies did not monitor sperm counts. The European Risk Management Plan (RMP), however, contains the following statements:
Degeneration of the seminiferous tubules was observed in rabbits administered the alprostadil topical cream topically on the penis for 28 days. The degeneration was not completely reversible within the seven-day recovery period.
The relevance to humans is unknown, therefore, a post authorization study assessing sperm toxicity in men administered the alprostadil topical cream will be assessed.
Later, the RMP includes the statement:
In vitro data indicate DDAIP HCl has spermicidal activity.
This issue should be resolved before the drug is marketed, not after, and patients using the drug have a right to know that there is a chance the drug could reduce fertility. If the drug were to be marketed prior to establishing whether it is spermatotoxic in humans, it would be appropriate for the PI to have a warning containing the above information.
[bookmark: _Toc430334657]Misuse of the dispenser
Some subjects are likely to insert the dispenser into the meatus instead of letting the cream drip down from a distance, despite the fact that the proposed PI and CMI contain diagrams of correct use.
In Study MED 2000-004, the potential for such misuse was characterised, as summarised in the Risk Management Plan:
Based upon 507 patient responses (Study MED 2000-004) to the following question: “Did you insert the tip of the dispenser into the penis since your last visit?”, 23 patients (4.5%) responded “yes” to the question and of these patients, 11 (47.8%) had an AE of the urogenital system including penile burning (n = 6), genital pain (n = 5), penis disorder (n = 2), penile tingling (n = 1), penile erythema (n = 1), and fullness genital (n = 1); the majority of which were mild to moderate in intensity and possible, probably, or definitely related to study drug.
Overall, it appears that this poses minimal risk to the patient and the Sponsor has taken appropriate steps to minimise this risk.
[bookmark: _Toc454887920]Evaluator’s conclusions on safety
The tolerability of Vitaros has been well defined, and the main issues identified consist of urogenital discomfort and occasional instances of hypotension. The two pivotal studies, pooled for safety analysis, provided the best assessment of tolerability, and the AEs in each pivotal dose group are summarised below. Urogenital AEs were reported in 42-43% of subjects at the proposed doses, and mostly consisted of urogenital discomfort.
Table 131. Summary of Most Common Patient Adverse Events (Adverse Events that Occurred in > 1% of Patients) (Intent-To-Treat Safety Population): MED 2000-004 and MED 2000-005.
[image: ][image: ]
Hypotension in response to individual doses was only assessed with the first test dose, and subjects who were intolerant were subsequently excluded, but the overall incidence of hypotension appeared to be low when Vitaros was used at the proposed dose. In a high dose Phase II study, the incidence of haemodynamic intolerance was much higher, reported in 7 of 21 subjects receiving active treatment.
Priapism appears to be a rare complication of treatment, and subjects at increased risk of priapism should avoid Vitaros. The PI carries appropriate warnings about this issue.
Partners of men using Vitaros appear to be at increased risk of vulvovaginal discomfort, but some of this could be due to coitus and vaginal penetration itself.
More serious safety concerns were less well defined. No overall excess of SAEs was seen with active treatment, and the only death in a pivotal study occurred in a placebo recipient. This is somewhat reassuring, but it is insufficient to prove that the long term safety is acceptable. It should be recalled that only 4 patients in Phase III studies have received alprostadil for ≥12 months, and median follow-up in the “long term” safety study, MED 2000-006, was only about 3 months.
There was an excess of myocardial infarctions with active treatment, but this was an uncommon event overall; no statistical analysis was performed and any statistical comparison of infarct rates between groups would be underpowered. Myocardial infarction was reported in 4 (0.9%) subjects receiving alprostadil 300 µg, and in 1 (0.2%) recipient of alprostadil 200 µg, but not in any recipients of alprostadil 100 µg or placebo. Investigators did not feel that there was a causal relation to treatment in any individual case, but information about the time interval between administration and the infarct was not submitted. Subjects with recent myocardial infarction were excluded from the pivotal studies, so the risk could be higher in an unselected population. The proposed PI lists myocardial infarction as a contraindication to treatment, which is appropriate, but the rationale for this exclusion was not discussed. Post marketing risk management should include monitoring for an increased risk of myocardial infarction.
Of considerable concern, the submitted studies were too brief to allow any meaningful assessment of the potential for Vitaros to promote carcinogenesis. A preclinical study raised the possibility of carcinogenesis, and one of the reasons Vitaros was rejected by the FDA was that the clinical significance of this finding had not been adequately characterised. This still appears to be the case. Subjects responding to Vitaros are likely to use it for many years, and could be at risk of local penile cancers if alprostadil or any of its excipients, such as DDAIP, has a carcinogenic potential. Partners of men using Vitaros could also be at risk, though their exposure would be expected to be much lower.
It is unclear if Vitaros has any effect on the risk of transferring sexually transmitted diseases. This concern was raised by the FDA, but it was not discussed in the Australian submission.
Vitaros is embryotoxic, and although the PI recommends using it in men whose partners are pregnant, it is inevitable that it will occasionally be used in early pregnancy, before pregnancy is recognised.
The post marketing experience with Vitaros was not reported in this submission, even though the drug has already been approved in Europe and Canada. Post marketing experience in China with the DDAIP free alprostadil treatment, Befar, was reported in inadequate detail.
[bookmark: _Toc454887921]First round benefit-risk assessment
[bookmark: _Toc454887922]First round assessment of benefits
The benefits of Vitaros in the proposed usage are:
A mean improvement in erectile function amounting to about 10% of the available points on the IIEF scale.
A response rate (consisting of any improvement in a GAQ) that is 47-52%, compared to a placebo response rate of 20%.
More convenient administration than existing alprostadil formulations (such as Caverject, which requires intra penile injection).
The benefit in subjects with mild ED has not been well characterised, but the overall effect of Vitaros may be negative in this subgroup (mean scores in this subgroup showed a negative change in the pivotal studies). Given that subjects will be able to judge the efficacy of treatment for themselves, this is not a major concern.
The dose response relationship for Vitaros has not been clearly defined, but the benefit for the 200 µg and the 300 µg doses appears to be similar.
[bookmark: _Toc454887923]First round assessment of risks
The risks of Vitaros in the proposed usage are not well defined, but potentially consist of the following:
Local, reversible urogenital irritation is likely to occur in up to 43% of subjects and up to 9% of partners. Given that such irritation will be evident to subjects, who will be free to decide whether to continue treatment, this is not a major concern unless it promotes transmission of infection.
Subjects at risk of orthostatic hypotension may respond to alprostadil with presyncope or syncope. This problem was rare in the pivotal studies (dizziness occurred in 1.4% of subjects at 300 µg, and a single subject did not tolerate the test dose), and the risk is appropriately highlighted in the proposed PI.
Based on preclinical studies, Vitaros may be spermatotoxic, and it caused changes in the seminiferous tubules of rabbits. This risk is not mentioned in the proposed PI and it has not been quantified in any human studies.
Based on one of three preclinical studies, DDAIP may be carcinogenic. The clinical study program was too brief to assess this risk in humans.
Vitaros may be embryotoxic, and is likely to be used by couples who are not yet aware that the female partner is pregnant.
The DDAIP concentration proposed for marketing (2.5%) may not be the lowest effective concentration, with some formulation studies suggesting that a much lower concentration (0.05%) produces a similar benefit. The proposed strength has not been based on any PK studies, and the limited efficacy data provide no specific support for the proposed strength.
There was a very low incidence of myocardial infarction in the pivotal studies, but all cases occurred in active groups. Individual cases did not suggest a causal relation to treatment, but this risk remains poorly defined.
It is unknown if Vitaros modifies the risk of sexually transmitted diseases, but it is at least plausible that irritated mucosal surfaces might be more susceptible to transmission of pathogens. This risk has not been assessed in any studies, and the pivotal studies were restricted to couples in a stable heterosexual relationship, so they were not suitable for assessing this risk.
Other long term safety issues could have been missed given that the sponsor’s only “long term” Phase III study had a median follow-up of about 3 months.
For all of these risks, there is currently inadequate clinical data. Although the available clinical studies have not shown definite concerning safety signals, they have not excluded the potential for harm or adequately explored issues raised in the preclinical program. Given that the drug is not being proposed for use of a life threatening condition, and could be used for many years by otherwise healthy men, it would be inappropriate to expose such men to a poorly defined risk of carcinogenesis, spermatotoxicity, or enhanced transmission of infection, and it would be inappropriate to expose women to an agent that may be embryotoxic. These risks need to be characterised more completely before patients and clinicians can make informed choices about what risks can be considered acceptable.
[bookmark: _Toc454887924]First round assessment of benefit-risk balance
The benefit-risk balance of Vitaros might be favourable, but it has not been characterised with sufficient detail.
The fact that the clinical benefit is only modest and might not be substantial in mild cases is offset by the fact that subjects can directly observe the response to treatment themselves and decide whether the treatment is worthwhile for them. The AEs that have occurred with treatment largely consisted of local urogenital discomfort, and subjects can decide for themselves if this discomfort is a problem for them.
The problem is that the potential for more serious safety issues has not been adequately explored. If it were known with confidence that Vitaros was not carcinogenic or spermatotoxic, and Vitaros did not have any other safety concerns, the benefit-risk balance would be positive, but these risks are not well defined and long term safety data is minimal. Many subjects would decline treatment if they thought Vitaros posed a significant risk of causing carcinogenesis or spermatotoxicity. These risks are not currently highlighted in the proposed PI, so patients and doctors reading the PI would not be in a position to make an informed judgement about those risks.
Overall, until the residual safety issues have been explored in more detail, it would be premature to approve alprostadil. It could become appropriate to approve the drug after satisfactory responses to the Clinical Questions listed, and after appropriate revision of the PI, but only if the weight of expert opinion was that carcinogenesis and spermatotoxicity were not likely to be clinically significant.
[bookmark: _Toc454887925]First round recommendation regarding authorisation
The application to register Vitaros should be rejected.
The main objections to registration at this time are:
No adequate long term safety study has been performed.
The post marketing experience with Vitaros and Befar has not been adequately characterised in the Australian submission.
A preclinical study in transgenic mice has raised the possibility of DDAIP promoting carcinogenesis, and the clinical relevance of this study remains poorly characterised.
A preclinical study in rabbits has shown that Vitaros has adverse effects on seminiferous tubules, but this issue has not been studied in humans.
Vitaros causes local urogenital irritation, which could promote the transfer of sexually transmitted diseases, but this issue has not been adequately addressed in human studies.
The strength of DDAIP proposed for Vitaros (2.5%) is potentially much higher than the lowest effective strength (0.05%) required for permeation enhancement, which is of particular concern given the unknown carcinogenic potential of DDAIP.
Expert opinions should be obtained about:
the risk of carcinogenesis posed by the inclusion of DDAIP in the Vitaros formulation;
the clinical relevance of preclinical studies suggesting spermatotoxicity;
the risk of Vitaros enhancing transmission of sexually transmitted diseases.
The sponsor should address the issues outlined above, answer the questions raised, revise the PI along the lines discussed, and then resubmit.
[bookmark: _Toc454887926]Clinical questions
[bookmark: _Toc430334674][bookmark: _Toc454887927]Additional expert input
Expert opinions should be sought on three issues:
The capacity for DDAIP to promote carcinogenesis in humans, in relation to the preclinical mouse study of transgenic mice that showed an increased incidence of papillomas when mice were exposed to DDAIP.
The risk of spermatotoxicity in humans, in relation to the pre-clinical study in rabbits showing changes in the seminiferous tubules.
The capacity for the local irritation produced by Vitaros to promote transfer of sexually transmitted diseases.
None of these issues was addressed in sufficient detail in the clinical study program to allow an assessment of the actual risk in human users of Vitaros.
For the first two of these issues, the preclinical evaluator may have sufficient expertise.
For the third issue, an expert in sexually transmitted diseases should be consulted. Preferably this expert would have experience in both animal studies and human sexually transmitted diseases.[footnoteRef:2] [2:  In the Sponsor’s Section 31 response, this risk was conceded, so additional expert input is no longer required.] 

[bookmark: _Toc430334676][bookmark: _Toc454887928]Dose and formulation
Question 1
In a drug monograph intended for other countries, the doses used in the pivotal studies and proposed for use were referred to as 220 μg and 330 μg instead of 200 μg and 300 μg. Could you please explain the discrepancy?
Question 2
In the same monograph, it was suggested that alprostadil dosing should begin at 220 μg and that 330 μg should be reserved for subjects who need up-titration, whereas the proposed Australian PI suggests starting at 300 μg and down-titrating if side effects occur. Please explain this discrepancy. Given that efficacy in the pivotal studies was similar for 200 μg and 300 μg, why is 300 μg recommended as the starting dose for Australian users?
Question 3
The Chinese formulation studies suggested that DDAIP at concentrations of ≥0.05% enhanced the efficacy of alprostadil. Why was a DDAIP strength of 2.5% selected for Vitaros if a similar benefit could be obtained with lower strengths of DDAIP?
[bookmark: _Toc430334677][bookmark: _Toc454887929]Pharmacokinetics
Question 4
What underlying PK model was used in the PK study, MED 2000-003?
Question 5
What PK evidence is available to support the assertion that DDAIP increases absorption of alprostadil, and is there any PK evidence that specifically supports adoption of the proposed DDAIP strength of 2.5%? Given that 15-keto-PGE0 can be used as a surrogate PK marker for alprostadil absorption, and that concerns have been raised about the carcinogenicity of DDAIP, why were no PK studies submitted that justified the proposed DDAIP strength?
[bookmark: _Toc430334678][bookmark: _Toc454887930]Pharmacodynamics
See Q25.
[bookmark: _Toc430334679][bookmark: _Toc454887931]Efficacy
Question 6
Please confirm that all of the US Phase III Vitaros studies used the same formulation as that proposed for marketing, including the same strength of DDAIP, and indicate whether the placebo formulation also contained DDAIP at the proposed strength of 2.5%.
Question 7
The GAQ is described as a 7-point scale in some parts of the submission, and as a yes-no question in other parts of the submission. What form of the question as used in the pivotal studies? If a 7-point scale was used and then converted to a yes-no binary response, what was the distribution of the responses before this conversion?
Question 8
In the pivotal studies, a weighting procedure for Q3 and Q4 of the Sexual Encounter Profile (SEP)[footnoteRef:3] is mentioned but not well characterised. What weighting procedure was applied to Q3 and Q4 of the SEP, and did this procedure mean that subjects contributed unequally to the final analysis? [3:  The initial version of this question used the abbreviation IIEF, in error, instead of SEP.] 

Question 9
In the pivotal studies, 3 doses were assessed against 3 endpoints, giving 9 dose-endpoint pairings. Why was there no plan in place to correct the statistical analyses for multiplicity?
Question 10
In the pivotal studies, was any attempt made to assess unblinding? If not, why not?
Question 11
In the pivotal studies, was any attempt made to assess the potential impact of withdrawal bias? If not, why not?
Question 12
In the pivotal studies, the overall effect of Vitaros appeared to be negative in subjects with mild ED. A Phase II study in mild-to-moderate ED (MED 99-002A) produced a positive result in the overall cohort, but a subgroup analysis of those with mild ED was not presented. What were the efficacy results in subjects from MED 99-002A with mild ED, and what evidence exists that shows Vitaros to be useful in this section of the target population?
Question 13
For the high-dose Phase II study, MED 99-001, please present the main efficacy variables from this study in terms of means and mean changes in each treatment group, with standard deviations.
Question 14
The Chinese Study NM-AP-38 was only presented as a synopsis, and the efficacy results were not explained in adequate detail. This sentence was particularly unclear:
The efficacy evaluated by the number of successful intercourse attempts per total intercourse attempts revealed an efficacy rate of 89.5%, 65.0% and 48.9% for mild, moderate and severe ED patients in PGE1 group versus 31.3%, 27.4% and 6.1% in placebo group.
Please explain what is meant by the “efficacy rate” and how the main endpoints were evaluated and then present the results in tabular format.
Question 15
The Chinese Study NM AP-28-OL/DB was not presented in adequate detail. For the double blind portion of this study, please indicate how active treatment compared to placebo treatment.
[bookmark: _Toc430334680][bookmark: _Toc454887932]Safety
Question 16
What was the median follow-up in the “long-term” safety study, MED 2000-006?
Question 17
What is the clinical significance of the positive mouse carcinogenicity study? What evidence or arguments were provided to Canadian and European authorities to allay concerns about this issue?
Question 18
What is known about the effects of Vitaros on the transfer of sexually transmitted disease?
Question 19
What is known about the potential for Vitaros to produce spermatotoxicity in humans?
Question 20
Given that prostaglandins inhibit platelet function, what is known about the clinical effects of alprostadil on bleeding risk?
Question 21
Please provide details of the post-marketing experience observed with the related product, Befar, including a discussion of which AEs have been reported.
Question 22
Please provide details of the post marketing experience observed with Vitaros in the EU and Canada, including a discussion of which AEs have been reported.
Question 23
Does the use of Vitaros by homosexual men or heterosexual couples engaged in anal intercourse raise any specific safety issues? What is known about the safety of Vitaros in this context?
Question 24
In the Chinese study NM-AP-42C, the safety section of the study summary reads as follows:
A total of 70 patients completed the study. Thirty-eight (25.71%) patients experienced adverse events. The investigators confirmed that all adverse events were related to study medication. 76.32% of the AEs were mild and 23.86% of them were moderate. All of the AEs happened in urogenital system and were transient as well. No medical treatment was required. The average duration for adverse events was 25 minutes and the longest duration was 45 minutes.
Please explain the source of the figure “25.71%”. If 38 subjects from a total of 70 had AEs, which represents 54.3%.
[bookmark: _Toc454887933]Second round evaluation
The Sponsor has submitted a combined response to questions raised during the Non-clinical and Clinical Evaluations. This evaluation report will restrict commentary to the clinical questions raised in the first-round Clinical Evaluation Report (CER). The questions and responses will be considered individually, but the discussion below provides an overview.
Some of the more substantive concerns raised in the first-round CER were partly based on pre-clinical matters, which did not appear to have been adequately addressed in the clinical studies. For instance, non-clinical studies had raised the possibility of both carcinogenicity and spermatotoxicity, and yet the clinical program had not assessed fertility effects in humans, or sought to confirm that these risks were being minimised by using the lowest possible concentration of DDAIP.
The Non-clinical Evaluator was asked to comment on three issues raised in the first-round CER and the Sponsor’s Section 31 response: the extent to which non-clinical studies supported the proposed concentration of DDAIP, the carcinogenicity of DDAIP, and the spermatotoxicity of DDAIP.
Unfortunately, several of the questions raised in the first-round CER were not answered adequately by the Sponsor in their Section 31 response. Although answers were provided, these answers often consisted of a citation of the very material that had been marked as inadequate in the first place. Other answers consisted of a simple statement that the requested information was unavailable. For instance, when asked the median follow-up in Study MED 2000-006, which could be readily calculated by anybody with access to the study database, the Sponsor wrote:
Module 2.5.1 provides details of duration of exposure to DDAIP and drug in the long term follow up study. Median follow up statistic was not calculated in the statistical assessment.
The request for the median follow-up was asked because this information was not calculated in the original statistical assessment.
Similarly, when asked why no correction was made for the use of multiple endpoints in the pivotal studies (Question 9), the Sponsor merely stated that no correction had been made:
In the pivotal studies, 3 doses were assessed against 3 endpoints, giving 9 dose-endpoint pairings. Why was there no plan in place to correct the statistical analyses for multiplicity?
Response:
No adjustments were made for multiple comparisons.
In some cases, when methodological flaws in the main studies were pointed out (such as the potential for withdrawal bias and unblinding), the Sponsor failed to acknowledge these flaws and the Sponsor’s provided answers provided no evidence that the methodological issues had even been understood.
On balance, the overall response was sufficient to allow evaluation of several substantive matters, but has to be considered incomplete in relation to the proposed DDAIP concentration and several minor matters. In particular, Questions 4, 8, 9, 11, 12, 13, 14, 15 and 16  have not been answered adequately. (In the case of Question 15, the question itself was poorly phrased.) For Question 3, relating to the proposed DDAIP concentration, the Sponsor’s response was only partially adequate, and in view of the Non-clinical Evaluator’s assessment of this issue, the unresolved issues in relation to DDAIP concentration represent a barrier to registration.
For each item below, a restatement (in bold) of the original Clinical question is followed by a summary (in italics) of the Sponsor’s response, and then an evaluation of the adequacy of that response.
[bookmark: _Toc454887934]Response 1
Clinical question
In a drug monograph intended for other countries (m1-10-2-other-countries-pi.dotx.pdf), the doses used in the pivotal studies and proposed for use were referred to as 220 mcg and 330 mcg instead of 200 mcg and 300 mcg. Could you please explain the discrepancy?
Sponsor’s response
The pivotal studies were labelled as 200 mcg and 300 mcg, but contained a 10% overage of alprostadil resulting in a formulated amount of 220 mcg and 330 mcg. The approved European SPC is consistent with the proposed Australian PI which nominates the doses as 200 mcg and 300 mcg, excluding the overage. The nominated doses are also consistent with published literature on this dose form; and this ensures there is no confusion with dosing when treating physicians access published literature. Health Canada required that the overage be included when nominating doses in the Canadian product monograph.
Evaluator’s comments
This response adequately accounts for the discrepancy. It would have been appropriate to describe the 10% overage more clearly in the Clinical Overview, but this does not represent an issue of significant clinical concern.
[bookmark: _Toc454887935]Response 2
Clinical question
In the same monograph, it was suggested that alprostadil dosing should begin at 220 mcg and that 330 mcg should be reserved for subjects who need up-titration, whereas the proposed Australian PI suggests starting at 300 mcg and down-titrating if side effects occur. Please explain this discrepancy. Given that efficacy in the pivotal studies was similar for 200 mcg and 300 mcg, why is 300 mcg recommended as the starting dose for Australian users?
Sponsor’s response
The dosing recommendations in the PI have been amended as follows:
The initial dose should be recommended by a physician. A starting dose with the 300 mcg dose can be considered especially in patients with serious ED, co-morbidity or failure to [sic] PDE-5 inhibitors. Those patients that do not tolerate the 300 mcg dose due to local side effects can be titrated to the lower 200 mcg dose.
The Australian PI is proposed to be aligned with the approved European SPC. This dosing recommendation is considered to provide the best opportunity for a positive clinical outcome for the following reasons. The higher dose is more effective in patients with severe ED and also provided a better response in patients with a comorbidity (cardiac disease, hypertension, diabetes and prostatectomy). Also in the long term study, patients were started on the 200 mcg dose and were provided the opportunity to up titrate to 300 mcg or down titrate to 100 mcg. In this study more than 85% of the patients switched to 300 mcg indicating a slightly better response.
A post hoc responder analysis was performed at the request of the European Medicines Agency (EMA) (IIEF-EF, SEP-2, SEP-3, IIEF-EF.26 and GAQ positive response scores) by severity in the ITT population (MED-2000-004/005) which indicated that Vitaros is a viable option for first-line treatment of erectile dysfunction at 300 mcg for the moderate to severe subjects because it gives the most consistent response based upon the minimal clinically important difference across all severity categories of ED for IIEF and the penetration success rate. Although statistical significance was achieved at 200 mcg in some of these parameters, this dose did not give a consistent response across all severity categories of ED.
Based on the overall safety profile, there is no significant safety advantage of the 200 mcg dose over the 300 mcg dose. For example 34% of patients who used the 100 mcg had at least one drug related adverse effect versus 41% for the 200 mcg dose and 42% for the 300 mcg dose, i.e. the adverse event profile is comparable between the two doses. A similar trend is also observed for penile burning, penile erythema, genital pain and vaginal burning.
Evaluator’s comments
The revised dosing recommendations are an improvement over the initial recommendations. There is no clear evidence favouring one dose, so it is appropriate for the PI to suggest that clinicians should choose the dose based on the individual patient.
The Sponsor’s comments on the superiority of the 300 mcg dose in some subgroups may have some merit, but should be interpreted with caution given that they are partly based on post hoc subgroup analyses. With respect to the overall results of the pivotal studies, the first-round CER noted the following: “Considering least square (LS) mean changes, the highest dose, 300 mcg, produced inferior results to the 200 mcg dose for two of the three co-primary endpoints (IIEF EF Domain and SEP Q4), and superior results for the other co-primary endpoint (SEP Q3).” These results do not suggest that 300 mcg is substantially more effective, overall, than 200 mcg, though it may be possible for clinicians to identify subgroups in which the higher dose is likely to be needed.
The Sponsor’s comments on the relative tolerability of 200 mcg and 300 mcg are somewhat misleading. The adverse event table included in the Sponsor’s response is essentially the same as the one below, which was presented in the first-round CER.
[bookmark: _Toc430334832]Table 132. Summary of AEs, Studies MED 2000-004 and 2000-005 (ITT Safety Population).
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A simple count of AEs at 200 mcg and 300 mcg suggests a similar incidence of AEs in the two dose groups, as the Sponsor notes, but the 300 mcg dose group showed a higher incidence of:
severe AEs
AEs leading to withdrawal
serous AEs
serious AEs leading to withdrawal
treatment-related AES leading to withdrawal
For AEs leading to withdrawal, the relative difference in incidence was substantial, with the 300 mcg dose group producing nearly twice as many withdrawals as seen in the 200 mcg dose group (7.6% vs 4%), although the absolute excess of withdrawals was small (3.6%).
In their response to this question, the Sponsor also made the following comments, which are misleading:
Also in the long term study, patients were started on the 200 mcg dose and were provided the opportunity to up titrate to 300 mcg or down titrate to 100 mcg. In this study more than 85% of the patients switched to 300 mcg indicating a slightly better response.
Switching to a higher dose because of an inadequate response to a lower dose does not constitute or confirm a better response at the higher dose, a point discussed in more detail below (Response 26).
Overall, there is weak evidence that 300 mcg may be more effective than 200 mcg in some subgroups, and there is reasonable evidence that tolerability is worse at the higher dose, so it is appropriate to leave final dose selection to clinicians.
[bookmark: _Toc454887936]Response 3
Clinical question
The Chinese formulation studies suggested that DDAIP at concentrations of ≥ 0.05% enhanced the efficacy of alprostadil. Why was a DDAIP strength of 2.5% selected for Vitaros if a similar benefit could be obtained with lower strengths of DDAIP?
Sponsor’s response
The DDAIP strength of 2.5% was selected based on in-vitro permeation studies which showed an optimal permeation of alprostadil at 2.5% DDAIP compared to 0.50, 1.00, 1.50, 2.00 and 5.00% DDAIP.
The initial stability studies during formulation indicated that DDAIP levels are reduced over the life of the product. As such the clinical range of its functionality was evaluated in the Chinese formulation studies, which are supportive of the effective range of DDAIP concentration. Based on the Chinese formulation studies it was determined that a minimum 0.5% DDAIP at shelf life was required to achieve a satisfactory clinical effect. Hence the 2.5% DDAIP in the manufacturing formulation allows for reduction over shelf life to meet the minimum effective concentration at the end of shelf life.
DDAIP is a functional excipient that has an effect over a range of concentrations, similar to other functional excipients, such as parabens which are used for preservation, but decrease in potency over time, but still provide for their intended use.
Evaluator’s comments
The proposed concentration (2.5%) is up to 50 times greater than the minimum necessary concentration suggested by clinical studies (0.05%), and even allowing for some degradation during the shelf life of the product, this seems excessive.
In this response, the Sponsor is basically conceding that there is no clinical evidence supporting the proposed DDAIP concentration. The Sponsor suggests, instead, that the concentration was largely based on in vitro permeation studies and the need to compensate for the expected reduction of DDAIP levels during the shelf life of the product.
The Sponsor’s response to this question refers to the following figure (originally numbered Figure 4 in Report TR-023), which was derived from a snake skin model. In this figure, levels of alprostadil appear to increase with increasing DDAIP concentration up to 2.5% DDAIP, but there is little further increase in alprostadil levels achieved with 5% DDAIP.
[bookmark: _Toc430334897]Figure 8. Non-clinical Study of Effect of DDAIP Concentration in Formula C on the Permeation Profiles of Alprostadil (0.2%).
[image: ]
The adequacy of this evidence and the overall pre-clinical rationale for the proposed DDAIP concentration has been assessed by the Non-clinical Evaluator. The Non-clinical Evaluator raises the following points:
It is my opinion that the nonclinical findings cannot be given preference over the clinical data in determining the minimum effective concentration of DDAIP due to the following reasons:
Clinical studies are better predictors of clinical efficacy than animal models.
Even if the snake skin model was a perfect model for normal human skin permeability to alprostadil, the product is intended for application into the urethral orifice, and the urethra has higher permeability than skin since it lacks a stratum corneum (a relatively impermeable protective layer at the skin surface composed of cornified keratinocytes).[footnoteRef:4] The enhanced permeation through the urethral (non-keratinized pseudostratified) epithelium may explain why the absorption was achieved using lower DDAIP concentrations in humans that in nonclinical skin models such as the snake skin model. [4:  Haftek 2002; Ann Dermatol Venereol. Jan;129(1 Pt 2):117-22; Ganor et al., 2013; Mucosal Immunology. 6, 776–786.] 

Furthermore, the differences in permeability in the snake skin model due to differences in DDAIP concentration do not appear to be significant (statistics not provided) at 1 hour post treatment, and it is not known what the permeability would have been before 1 hour (see ‘Figure 4 above). It is expected that a patient would apply VITAROS to his penis around 30 minutes before intercourse, so the lack of significantly increased alprostadil permeability due to a higher concentration of DDAIP within 1 hour of treatment, confirms  that there are no nonclinical grounds to override the findings from clinical studies.
It is noted that in Response to Clinical question number 3, the Sponsor stated that the reason they want to include 2.5% DDAIP is because at the end of the shelf life a minimum of 0.5% DDAIP will be required to achieve a satisfactory clinical effect.  This suggests that the reason the Sponsor chose a concentration of 2.5% is the expected degradation of DDAIP during its shelf life. Therefore, patients using a fresh batch would be exposed to 2.5% DDAIP and patients using the product close to its shelf life would be exposed to around 0.5% DDAIP.” 
All of these reservations expressed by the Non-clinical Evaluator appear reasonable. In particular, the following points suggest that the non-clinical evidence cannot alone justify the proposed DDAIP concentration, particularly as it is in conflict with the clinical evidence:
the Sponsor has not justified their preference for non-clinical evidence when the same issue has been assessed in clinical studies;
the Sponsor has not acknowledged or explained the discrepancy between the non-clinical studies and clinical studies;
the Non-clinical Evaluator has identified a likely source of the discrepancy (the lack of a stratum corneum at the clinical site of application), and because of this difference the applicability of the snake skin model to the urethral epithelium seems limited;
the first 30 minutes after application were not assessed in the snake skin model, even though this is the clinically relevant time frame;
statistics were not provided for the one-hour snake skin data (and, in keeping with this, the provided figure lacks error bars), so the data in support of higher DDAIP concentrations is statistically uncertain;
Importantly, the Sponsor has not attempted to weigh the clinical and non-clinical evidence on this issue, and they have not addressed a key part of the clinical question:
The Chinese formulation studies suggested that DDAIP at concentrations of ≥ 0.05% enhanced the efficacy of alprostadil.
The Sponsor’s response makes no reference to the value of 0.05% that was in the original Clinical Question. Instead, the Sponsor writes:
Based on the Chinese formulation studies it was determined that a minimum 0.5% DDAIP at shelf life was required to achieve a satisfactory clinical effect.
The Clinical question and the Sponsor’s response disagree on what the clinical data establishes as the minimum effective concentration by a factor of ten, but the Sponsor’s response provides no commentary on this disagreement. The Chinese studies actually showed a substantial effect at 0.05% DDAIP, with no clear superiority of higher concentrations. The results at 0.5%, the Sponsor’s suggested minimum effective concentration, were actually inferior to those observed at 0.05%, as shown in the figure below, derived from three pooled Chinese studies. (A comparison across pooled studies is inherently unreliable, so it cannot be inferred with confidence that 0.05% is an adequate concentration, but it cannot be concluded that a concentration 10 or 50 times this is necessary, either.)
[bookmark: _Toc430334898]Figure 9. Effect of DDAIP on Response Rate (“Percent Efficacy”) in 3 Pooled Chinese Studies.
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As noted in the first-round CER, no PK studies were performed assessing the absorption of alprostadil with different concentrations of DDAIP, even though it appears that such a study would have been possible using alprostadil metabolites as a surrogate marker of alprostadil absorption (see Response 5).
Overall, there is substantial residual uncertainty about the lowest effective concentration of DDAIP. Although results in a snake skin model suggest that a concentration of 0.5% or 2.5% might offer increased absorption compared to lower concentrations, not even this study shows that statistically significant differences in absorption occur within a clinically relevant timeframe. Furthermore, there is conflicting evidence in clinical studies, and no firm reason to reject the clinical data in favour of an animal model that assessed permeation through a different type of epithelium.
The Sponsor needs to clarify these issues, preferably with new clinical studies that resolve the uncertainty. In particular, they should explain their claim:
Based on the Chinese formulation studies it was determined that a minimum 0.5% DDAIP at shelf life was required to achieve a satisfactory clinical effect.
This claim appears to overstate the minimum necessary DDAIP concentration by a factor of ten. Including the Sponsor’s allowance for degradation of DDAIP during shelf life, the proposed concentration (2.5%) is 50 times the minimum dose established in the Chinese studies (0.05%), and the Sponsor’s Section 31 response does not provide any substantial defence of the 50-fold excess.
The Sponsor’s response also raises a new issue, in relation to the expected degradation of DDAIP during the shelf life of the product. Part of the rationale for the high concentration of DDAIP was that:
The initial stability studies during formulation indicated that DDAIP levels are reduced over the life of the product.
The Sponsor has taken what they believe to be the minimum effective concentration (0.5%) and increased it by a factor of five to account for this degradation (to 2.5%), indicating that they expect up to 80% of the DDAIP to be replaced by degradation products.
The nonclinical evaluator should be asked to consider whether the Sponsor has adequately assessed the identity, carcinogenicity, spermatotoxicity and likely mucosal irritability of these degradation products. If the degradation products are compounds for which there is limited exposure experience in humans, further toxicity and irritability studies should be undertaken with shelf-aged Vitaros formulations.
[bookmark: _Toc454887937]Response 4
Clinical question
What underlying pharmacokinetic model was used in the PK study, MED 2000-003?
Sponsor’s response
The applicant directs the evaluator to the statistical analysis section of the Clinical Study Report [...] Pharmacokinetic parameters were to be evaluated for PGE1, 15-keto-PGE0, PGE0, and DDAIP using the statistical package SAS®. Parameters were to include Cmax, Tmax, t½, and AUC(0-24). Data were to be presented in tabular format, and AUC(0-24) plots for each subject per analyte were to be included. Data were also to be calculated and reported with and without baseline correction for endogenous concentrations at T=0 (pre-dosing samples).
Evaluator’s comments
Listing the PK parameters does not constitute an adequate, explicit description of the underlying PK model. The Sponsor should confirm that they used a standard, single-compartment PK model, if this is the case.
[bookmark: _Toc454887938]Response  5
Clinical question
What pharmacokinetic evidence is available to support the assertion that DDAIP increases absorption of alprostadil, and is there any evidence that specifically supports adoption of the proposed DDAIP strength of 2.5%? Given that 15-keto-PGEo can be used as a surrogate PK marker for alprostadil absorption, and that concerns have been raised about the carcinogenicity of DDAIP, why were no PK studies submitted that justified the proposed DDAIP strength?
Sponsor’s response
Pharmacokinetic studies of Vitaros cream without DDAIP HCl or with levels other than 2.5% DDAIP HCl were not considered to be required. As mentioned in Question 3, the level of DDAIP HCl in Vitaros was determined via in-vitro permeation studies. The carcinogenic potential of DDAIP in humans has been assessed in the TGA non clinical evaluation report and concludes that it is not expected to be carcinogenic in humans. This conclusion was also reached in the EMA assessment of this product.
Evaluator’s comments
The Sponsor has provided no substantial defence of the lack of clinical PK studies assessing the effect of DDAIP on the absorption of alprostadil, beyond pointing out that they considered the non-clinical permeation studies to be adequate. As discussed above (Response 3), the non-clinical studies are in conflict with the clinical data, and this could in part reflect the fact that the animal model used a different type of epithelium. The Sponsor provided no grounds for favouring the non-clinical data over the clinical data, and given that the clinical and non-clinical data disagree, it would be helpful to clarify the issue in human PK studies.
The response also states that DDAIP is not expected to be carcinogenic in humans, and on this issue there is agreement from the Non-clinical Evaluator. The apparent lack of carcinogenicity is reassuring, and makes the issue of excessive DDAIP concentration less critical, but it is still important to establish the lowest effective concentration, particularly in view of the fact that DDAIP may be spermatotoxic (see Response 19, below). Potentially, this product will be applied for years to a sensitive mucosal surface, and using a 50-fold higher dose than necessary poses unnecessary risks even if there is no clear evidence of carcinogenicity.
[bookmark: _Toc454887939]Response 6
Clinical question
Please confirm that all of the USA Phase 3 Vitaros studies used the same formulation as that proposed for marketing, including the same strength of DDAIP, and indicate whether the placebo formulation also contained DDAIP at the proposed strength of 2.5%.
Sponsor’s response
The Sponsor has confirmed that the USA Phase 3 studies used the proposed strength of DDAP.
Evaluator’s comments
This response is adequate, and confirms that the results of the Phase 3 pivotal studies are applicable to the proposed formulation.
[bookmark: _Toc454887940]Response 7
Clinical question
The Global Assessment Questionnaire is described as a 7-point scale in some parts of the submission, and as a yes-no question in other parts of the submission. What form of the question is used in the pivotal studies? If a 7-point scale was used and then converted to a yes-no binary response, what was the distribution of the responses before this conversion?
Sponsor’s response
The Sponsor has confirmed that, for the pivotal studies, a binary form of the question was used.
Evaluator’s comments
This response is adequate.
[bookmark: _Toc454887941]Response 8
Clinical question
In the pivotal studies, a weighting procedure for Q3 and Q4 of the SEP[footnoteRef:5] is mentioned but not well characterised. What weighting procedure was applied to Q3 and Q4 of the SEP, and did this procedure mean that subjects contributed unequally to the final analysis? [5:  The initial version of this question initially used the abbreviation IIEF, in error, instead of SEP. The error was noted by the Sponsor and has been corrected in this version of the Clinical Evaluation Report.] 

Sponsor’s response
The applicant directs the evaluator to the Clinical Study Report for Med-2000-004 and Med-2000-005, where it is stated that “a weighted percent success was used in the analysis.” Furthermore, in Med-004:
The overall percentage of successful intercourse attempts while on treatment was calculated for each of Question #3 and #4 in the SEP. The change in the overall percentage of successful intercourse as compared to that calculated for the treatment-free run-in period was analysed similarly as in the EF domain variable, utilising a level of 0.05 for statistical significance as well.
Evaluator’s comments
This response is inadequate. The response is a statement that a weighting procedure was used, when the Clinical question has asked for an explanation of how the weighting was calculated. The cited description from MED-004 is very brief, and fails to mention any weighting, much less explain what parameter was weighted by what other parameter:
The overall percentage of successful intercourse attempts was calculated for each of Question #3 and #4 in the SEP.
A straightforward calculation of “overall percentage” would not seem to require any weighting.
“The overall percentage of successful intercourse attempts” could mean a number of different things:
The total number of successes in the entire treatment group divided by the total number of intercourse attempts, expressed as a percentage.
The mean or median of the per-patient percentage success rate.
A weighted mean of the per-patient success rate, using some weighting procedure that should be explained in full.
A process that involving binning success rates according to the number of attempts.
Some other calculation.
An “overall percentage of successful intercourse attempts”, without any further clues, would tend to be interpreted as the first or second of the suggested methods, but this would not ordinarily be described as a weighted procedure – what is being weighted by what? The simplest approach would have been to calculate a percentage success rate for each patient and then report the mean of this value – the Sponsor should justify why this procedure was not used, or explain what they mean by “weighting”, if this procedure was used.
An indirect clue to what the Sponsor might mean by a weighting procedure is provided in the description of the Phase 2 studies:
VPSR [Vaginal Penetration Success Rate] was analyzed as a weighted success rate. The average rate of success for each total number of attempts was first calculated within each dose group, then the mean of those values was calculated for each group. Differences between the groups in the mean VPSR were analyzed using an ANOVA (PROC CATMOD) with treatment and number of attempts as factors.
It is not clear if the pivotal Phase 3 studies used a similar approach, and it was to clarify this that the Clinical question was originally asked. It is also unclear why this approach was used at all, even in the Phase 2 studies. The description is inadequate, but it appears to be saying that the results were binned according to the number of attempts (probably the number of attempts per week, but this is also unclear), and then the bins were averaged. As described, this would suggest that each number-of-attempts bin contributed equally to the final result, so each individual patient’s results did not contribute equally to the final result. If only a small number of subjects had nine attempts per week, for instance, but many subjects had one attempt per week, the above brief description suggests that the single-attempt results and the nine-attempt results would have contributed equally to the “mean of those values”, which in turns implies that each of the individual nine-attempt subjects would have had a stronger effect on the final result. The number of attempts is likely to have been affected by the success, so the over-representation of those with a higher number of attempts could have inflated the apparent success rate. It was possibly to prevent such an over-representation that a weighting term was introduced, but if so the Sponsor should explain more clearly that this is what they meant.
The Sponsor should provide a complete, plain English account of what they mean by a weighting procedure and how this led to the final percentage success rate. At a minimum, the percentage should be explained in terms of its numerator and denominator, and where these do not represent simple means or sums across all patients, the Sponsor should explain what weighting was used, and why, and discuss how this differs from an unweighted approach.
[bookmark: _Toc454887942]Response 9
Clinical question
In the pivotal studies, 3 doses were assessed against 3 endpoints, giving 9 dose-endpoint pairings. Why was there no plan in place to correct the statistical analyses for multiplicity?
Sponsor’s response
No adjustments were made for multiple comparisons.
Evaluator’s comments
This response is inadequate. The Sponsor was asked why they performed no correction for multiplicity, and instead of trying to justify their approach they have merely restated the fact that no adjustment was made. In the relevant sections of the clinical study reports for Study MED-004 and Study MED-005, the entire comment in relation to multiplicity issues reads as follows:
Multiple Comparisons
No adjustments were made for multiple comparisons.
The Sponsor’s failure to adjust for multiplicity means that the p-values obtained for individual endpoints cannot be considered representative of the true significance of each piecemeal result. This deficiency should be highlighted in the PI.
[bookmark: _Toc454887943]Response 10
Clinical question
In the pivotal studies, was any attempt made to assess unblinding? If not, why not?
Sponsor’s response
Standard procedures were used in these studies to assure adequate blinding. Unblinding was not assessed.
Evaluator’s comments
The Sponsor has confirmed that they made no attempt to assess unblinding. The brevity of their response implies that they do not consider it likely that unblinding was a serious issue. The reasons for suspecting that some unblinding occurred have been discussed elsewhere in this report, and largely consist of an excess of telltale side effects in the active groups.
It would have been possible to assess unblinding by asking subjects to guess their assigned treatment, and the failure of the Sponsor to address this issue suggests that they were unaware of the potential for unblinding, or they were not interested in assessing the extent of unblinding. Given that all endpoints relied on patient reports and diaries, the potential for unblinding is a serious issue and this represents a substantial deficiency in the submitted evidence. The PI should highlight this deficiency.
[bookmark: _Toc454887944]Response 11
Clinical question
In the pivotal studies, was any attempt made to assess the potential impact of withdrawal bias? If not, why not?
Sponsor’s response
The entirety of the Sponsor’s response is quoted below:
Bias due to withdrawal of subjects due to intolerance (as defined in the study protocol specified criteria) or an adverse event reported after the in clinic test dose in the two Phase 3 efficacy studies (MED 2000-004 and MED 2000-005) was minor and does not alter the safety conclusions of the overall study. Only 5 of 1732 (0.3%) subjects discontinued after the test dose. The subjects discontinued due to either a severe rash, penile burning, moderate penile erythema, moderate syncope (probably not related to treatment) and severe syncope. Of the 1732 subjects enrolled only 0 (0%), 1 (0.2%), 1 (0.2%) and 3 (0.7%) discontinued due to treatment with the placebo, 100, 200 and 300 mcg alprostadil doses, respectively.
Evaluator’s comments
The Sponsor’s response is inadequate. Withdrawals during the study were substantially greater than the “5 of 1732 (0.3%) subjects” mentioned in the response, and the withdrawal rates were unequal across the groups, leading to a moderately high risk that the study was affected by withdrawal bias. (The sponsor’s figures only relate to very early discontinuations, after the test-dose).
Two types of withdrawals can be considered: those leading to exclusion from the ITT efficacy population, as listed in the first table below, and those leading to failure to complete the study, as listed in the second table below.
Exclusions from the ITT population amounted to about 3-4% across the different treatment groups, and there was no obvious dose effect. This is not particularly likely to have caused a substantial withdrawal bias.
[bookmark: _Toc430334833]Table 133. Reasons for exclusion from ITT efficacy population, Studies 004 and 005.
[image: ]
Failures to complete the study were much more common than exclusions from the ITT group, as shown in the table below, and amounted to about 20% of subjects. These withdrawals are more likely to have introduced withdrawal bias, because the higher dose groups had a higher rate of withdrawal due to AEs than the placebo or low-dose groups (7.8% in the highest dose group, compared to 1.2% in the placebo group). For these patients, data in the later phases of the study were missing. The Sponsor used a last-observation carried forward (LOCF) approach to compensate for missing data, but it is unclear if this imputation process was reliable, and the Sponsor has declined the opportunity to provide any reassurance on this issue.
[bookmark: _Toc430334834]Table 134. Patient disposition in Studies 004 and 005.
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[bookmark: _Toc454887945]Response 12
Clinical question
In the pivotal studies, the overall effect of Vitaros appeared to be negative in subjects with mild erectile dysfunction. A Phase 2 study in mild-to-moderate erectile dysfunction (MED 99-002A) produced a positive result in the overall cohort, but a subgroup analysis of those with mild ED was not presented. What were the efficacy results in subjects from MED 99-002A with mild ED, and what evidence exists that shows Vitaros to be useful in this section of the target population?
Sponsor’s response
As discussed in response to Q2 and as requested by the EMA a post hoc responder analysis was undertaken (IIEF-EF, SEP-2, SEP-3, IIEF-EF.26 and GAQ positive response scores) by severity in the ITT population (MED-2000-004/005). This analysis of the pivotal Phase 3 studies is considered more relevant than data generated in the Phase 2 studies where majority of patients were in the moderate to severe cohort.
In general, patients with mild ED showed the highest percentage of patients with a clinically significant change of the IIEF-EF domain followed by moderate and severe patients. For example, at the 300 mcg dose, 51.11% (mild), 40.12% (moderate) and 21.67 % (severe) patients demonstrated a clinically relevant change in their IIEF-EF domain score. A similar pattern was observed for the SEP-2 and SEP-3 mean change from baseline (Table x [sic] and Table x [sic]). On this basis, it is justified that Vitaros would be a useful treatment option for patient with mild ED.
Evaluator’s comments
This response is inadequate. The Sponsor was asked to analyse the efficacy results in subjects with mild erectile dysfunction in the supportive Study MED99-002A, but they have not answered the question asked.
Instead, they have addressed the issue of efficacy in subjects with mild ED by referring to a post hoc responder analysis in the pivotal studies, analysed by severity.  The main results of this responder analysis are shown in the tables below. About 51% of the high-dose group showed a change in IIEF classified as a “response”, compared to 33% in the placebo group; results at 200 mcg were slightly better than at the higher dose, and results at 100 mcg were slightly worse. Broadly similar results were obtained for response rates based on the rates of penetration or maintenance of erection to ejaculation (see the subsequent tables), but the p-value for response rates based on maintenance did not reach significance in the Mild subgroup.
[bookmark: _Toc430334835]Table 135. IIEF-EF Change by Baseline Severity (MED 2000-004/005).
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[bookmark: _Toc430334836]Table 136. Penetration Success Rate by Baseline Severity (MED 2000-004/005).
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[bookmark: _Toc430334837]Table 137. Maintenance Success Rate by Baseline Severity (MED 2000-004/005).
[image: ]
The positive results cited in the Sponsor’s response and shown in the tables above should be considered in the context of the negative results obtained in mildly effected subjects for the three primary endpoints of the pivotal studies, shown in the table below. Although any post hoc analysis should be considered with caution, primary endpoints should be considered to have more validity than secondary endpoints, so the responder rates cited by the Sponsor do not, by themselves, constitute robust evidence of efficacy in this subgroup. Furthermore, it should be noted that statistical superiority in comparison to placebo is not the same as clinical benefit, particularly for intra-urethral treatment of erectile dysfunction. The placebo group did not merely swallow a tasteless tablet; they added a partially invasive procedure to their sexual routine, and the overall effect of this was negative in the cohort with mild ED at baseline, as shown below. Active treatment had a less negative effect, but the effect was still, on average, negative in subjects with mild ED. If the administration procedure itself had a negative effect on mild ED (and the placebo results suggest that this is the case), but the active alprostadil component partially offset this, the overall result would be worse in the placebo group than the active group, but both treatments would still be worse than no treatment at all. The primary endpoints in this subgroup suggest that alprostadil has an overall negative effect on erectile dysfunction, and the additional analysis in terms of responder rates does not overturn these conclusions. (The overall negative effect has not been confirmed statistically, but represents the best current estimate of the mean effect.)
[bookmark: _Toc430334838]Table 138. Response in Subgroups by Severity, Studies 004 and 005, Pooled.
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The requested analysis of the Phase 2 study, MED 99-002A, could have clarified this situation, because at least in that study the primary endpoints were positive for the combined mild-to-moderate cohort. Unfortunately, as with many of the other clinical questions raised in the first-round CER, the Sponsor has not performed the requested analysis.
[bookmark: _Toc454887946]Response 13
Clinical question
For the high-dose Phase 2 study, MED 99-001, please present the main efficacy variables from this study in terms and mean changes in each treatment group, with standard deviations.
Sponsor’s response
As written in the study report, evaluation of efficacy was not statistically analysed since only 29 patients were randomized and the study terminated early.
Evaluator’s comments
The Sponsor has not provided the requested analysis.
Although the analysis is likely to be of little value, because the study was terminated early and the resulting incomplete dataset was severely underpowered, this analysis was requested because a full reporting of all study results is desirable to prevent reporting bias. In the absence of such a full report, one cannot help wondering if the study would have been reported if initial inspection of the results had shown a strong treatment effect.
Compared to the other analyses the Sponsor has failed to perform in their Section 31 response, this omission is not particularly important.
[bookmark: _Toc454887947]Response 14
Clinical question
The Chinese Study NM-AP-38 was only presented as a synopsis, and the efficacy results were not explained in adequate detail. This sentence was particularly unclear:
The efficacy evaluated by the number of successful intercourse attempts per total intercourse attempts revealed an efficacy rate of 89.5%, 65.0% and 48.9% for mild, moderate and severe ED patients in PGE1 group versus 31.3%, 27.4% and 6.1% in placebo group.
Please explain what is meant by the “efficacy rate” and how the main endpoints were evaluated and then present the results in tabular format.
Sponsor’s response
The summary report for study number NM-AP-38 was also provided. “Subject’s diary” of this report the efficacy term of successful intercourse is described as “An activity that your penile erection has enough rigidity and maintain enough time to let your penis insert into vagina and make you feel satisfaction”.
Evaluator’s comments
This response is inadequate. As stated in the clinical question, this study was not provided. A search produced several hits relating to other Chinese studies. If the file was submitted separately from the main submission, the Sponsor should indicate this.
The synopsis referred to in the Clinical question was included in a listing of all Chinese studies, but it lacked adequate detail.
The Sponsor’s response has explained what is meant by successful intercourse, but they have still not explained how this is converted to an overall “efficacy rate”. The possibilities include:
The ratio of successful intercourse attempts divided by all intercourse attempts, per patient, subsequently averaged across all patients;
The median of the above ratio;
The unadjusted pooled success rate of all successful intercourse attempts divided by all attempts, for the entire cohort;
A statistically adjusted or weighted version of any of the above ratios;
Some other measure of success rate based on the definition of success.
For any of the above methods of calculating the success rate, there is also the issue of the time period over which it was assessed, as well as the issue of how it compared to baseline, and the results of any statistical comparison across treatment groups. The question asked for these results to be presented in a table, which should be a simple matter if the file can be located.
[bookmark: _Toc454887948]Response 15
Clinical question
The Chinese Study NM AP-28-OL/DB was not presented in adequate detail. For the double-blind portion of this study, please indicate how active treatment compared to placebo treatment.
Sponsor’s response
The double-blind crossover study consisted of one dose of active and one dose of placebo with a wash out period. The active treatment consisted of 0.4% alprostadil in 250 mg of cream (1000 μg alprostadil) while the placebo contained the same cream base minus the active. The formula did not contain DDAIP.
Evaluator’s comments
In retrospect, this question was poorly phrased. The question was intended to ask how the treatments were compared – i.e. what method was used to compare the treatments?
The first-round CER summarised what is known about the efficacy analysis of this study as follows:
The endpoints and analysis were not adequately described. The study synopsis described the analysis as follows:
The efficacy response rate was determined as the number of men that had erections sufficient for intercourse out of the total number of men. To be considered a success, a score of 8 to 10 must be achieved after administration of the dose or the patient must have had intercourse. Statistical analysis compared before and after response scores using a paired t-test.
The scoring system, for which a value of 8 out of 10 was considered a success, was not defined. (Based on parallels with another study, NM-AP-36-CH, it is likely to have been a score based on the SEP.)
It remains unclear how efficacy in this study was assessed. If the success rate was based on a count of men with erections sufficient for intercourse, did those men have to achieve an erection just once, or most of the time, or every time they tried to have intercourse? What does the score 8/10 represent?
This is a relatively unimportant issue because it was a minor study using a formulation different to that proposed for registration, but as it stands the study cannot be evaluated.
[bookmark: _Toc454887949]Response 16
Clinical question
What was the median follow-up in the “long-term” safety study, MED 2000-006?
Sponsor’s response
The Sponsor has failed to calculate the median follow-up, instead stating the following:
Module 2.5.1 provides details of duration of exposure to DDAIP and drug in the long term follow up study. Median follow up statistic was not calculated in the statistical assessment.
Evaluator’s comments
From the patient disposition tables already considered in the first-round report (one of which is reproduced below), it is likely that the median follow-up was a little more than 60 days, because just over half the patients (603/1161, 52%) completed Visit 4.
The PI should therefore refer to this study as having about two-months of median follow-up, rather than implying, as in the originally proposed PI, that the study produced six months of follow up.
[bookmark: _Toc430334839]Table 139. Disposition of Study Subjects, Study MED 2000-006.
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[bookmark: _Toc454887950]Response 17
Clinical question
What is the clinical significance of the positive mouse carcinogenicity study? What evidence or arguments were provided to Canadian and European authorities to allay concerns about this issue?
Sponsor’s response
Of all the clinical questions in the first-round CER, this was perhaps the most important, and it is one of the few questions where the Sponsor provided a detailed answer, so their response is reproduced in full below:
We refer to the TGA Non clinical evaluation report which concludes that DDAIP is not expected to have a carcinogenic effect in humans, which is consistent with the conclusion reached by the Canadian and European authorities. The sponsor does not believe these findings are clinically significant. Although the transgenic mouse study showed an increased papilloma incidence in the groups receiving 2.5% DDAIP HCl, this group also had a greater incidence of irritation and a predisposing factor for papilloma development. In subsequent two-year carcinogenicity studies conducted in normal mice and rats, no potential for tumorigenicity was found.
Canada Health Authority
During review Health Canada was provided the final study reports on the two-year dermal carcinogenicity studies on the mouse and rat which were not available at the time of submission. Based on this the reviewer had the following comment:
Reviewer’s comments: The study (i.e. two-year dermal carcinogenicity study on the mouse) was conducted after a 26-week dermal carcinogenicity study using the Tg.AC mouse model found evidence of increased papillomas to be associated with DDAIP HCl doses as low as 0.5% (v/w).
The current 2-year dermal carcinogenicity study did not find any increase in papillomas to be associated with DDAIP HCl. The difference in the results is most likely due to differences in the animal model. While the Tg.AC mouse model has been used to predict dermal effects, it maintains a supporting role to the standard dermal carcinogenicity study.
Overall, the weight of evidence does not suggest that DDAIP HCl is a dermal carcinogen at the doses tested.
European Health Authority:
The European Health Authority was provided information regarding the similarity of DDAIP to LADA, a common ingredient in many products that has tested positive in the transgenic mouse study. Also provided was data on a study evaluating the tumour promotion potential on cells infected with HPV titled “Non-GLP Evaluation of the Influence of DDAIP-HCl on Tumor Growth and In Vivo Expression of E6/E7 in the Subcutaneous CaSki Tumor Model”. This information was also provided to the TGA, dated 19 January 2015. A copy of this response is provided.
The EMA concluded that the answers provided by the company clearly show the similarity between LADA and DDAIP and that the conclusion can be that the papilloma-inducing effect of DDAIP is caused by the irritation in this TG.AC mouse model, and is unlikely to be of human relevance. This is consistent with the conclusion reached by the TGA Non Clinical Evaluator.
Evaluator’s comments
The Sponsor’s response is adequate, and the Non-clinical Evaluator has drawn similar conclusions:
I consider it unlikely that the mechanistic pathway by which papillomas developed due to DDAIP application is relevant to humans, due to the facts that:
Tg.AC mice are not only sensitive to carcinogenic compounds but also to proliferative and pro-inflammatory stimuli, and
DDAIP was found not to be tumorigenic in long-term (non-transgenic) studies in both mice (5% dermally for 2 years) and rats (subcutaneously for 2 years).
It is reassuring that the Non-clinical Evaluator found no reasons to suspect a substantial risk of carcinogenesis, and it appears that other regulatory bodies have also been satisfied that the two-year dermal carcinogenicity study is more reliable than the Tg.AC mouse model. This substantially lessens concerns about the health risks of Vitaros in humans.
Given that even one animal model raised the issue of carcinogenicity, though, it is of concern that the concentration of DDAIP proposed for use in Vitaros is in substantial excess (possibly a 50-fold excess) of the lowest concentration predicted to be needed on the basis of clinical studies. As discussed in Response 3, above, the justification for this substantial excess rests entirely on pre-clinical studies, and the Non-Clinical Evaluator did not agree that these strongly supported the proposed DDAIP concentration in the face of conflicting data from clinical studies. This issue is less critical if there is general agreement that DDAP is unlikely to be carcinogenic, but it remains important because of the uncertain effects of DDAIP on spermatogenesis, and because other clinically relevant toxicities could eventually be discovered and it is inappropriate to use a higher dose than necessary.
On clinical grounds alone, there is no evidence that Vitaros is associated with a significant risk of carcinogenesis, but if Vitaros were to be registered this would need to be monitored with on-going risk management.
[bookmark: _Toc454887951]Response 18
Clinical question
What is known about the effects of Vitaros on the transfer of sexually transmitted disease?
Sponsor’s response
The sponsor agrees that this is an important question about a product with the potential for repeated vaginal exposure. Experience has taught that a product which causes irritation of the vaginal mucosa (i.e., nonoxynol-9) can be associated with increased rates of transmission of STDs. A study in which women are exposed to Vitaros in actual use and are monitored to determine the incidence rate of STDs would be difficult to control, highly impractical to conduct, and ethically questionable. Additionally, there are no validated surrogates which predict whether a product will facilitate or inhibit the transmission of STDs.
We also refer to the Non clinical evaluation report with respect to transfer of drug to sexual partners and relevant safety margins.
The PI includes appropriate precautions on transmission of STDs.
Evaluator’s comments
The Clinical Evaluator agrees that the risk of STDs cannot be easily studied because of ethical constraints on exposing subjects to STDs – this means that the full risk may never be established, or may only emerge from post-marketing surveillance.
The Evaluator does not agree that the proposed PI deals with this issue adequately.
The proposed PI in the initial submission made the following comment about STDs:
Patients should be informed that Vitaros offers no protection from the transmission of sexually transmitted diseases. Patients and partners who use Vitaros need to be counselled about the protective measures that are necessary to guard against the spread of sexually transmitted agents, including the human immunodeficiency virus (HIV).
Note that the PI did not mention that Vitaros may increase the risk of STDs.
The new version of the proposed PI provides a more detailed warning about the risks of STDs, but still fails to acknowledge that Vitaros could increase this risk; the expression used, “offers no protection”, falsely implies a neutral effect of Vitaros on STD risk, when this seems unlikely.
Healthcare professionals should instruct patients to inform sexual partners that they are using alprostadil cream. Partners of alprostadil users can experience adverse events, most commonly vaginal irritation. A condom is therefore recommended.
Patients should be informed that TRADENAME offers no protection from the transmission of sexually transmitted diseases and that a condom should be used for protection against these diseases. Patients and partners who use TRADENAME need to be counselled about the protective measures that are necessary to guard against the spread of sexually transmitted agents, including the human immunodeficiency virus (HIV).
There is no information on the effects on early pregnancy of alprostadil at the levels received by the female partner. A condom barrier should be used for sexual intercourse with women of childbearing age, pregnant or lactating women.
Condom use is recommended when using TRADENAME. This will reduce the potential risk of adverse events results from exposure of the medicine to sexual partners. This is particularly important for sexual intercourse with a woman who is pregnant or lactating, is of childbearing potential, and for anal or oral sex (fellatio). Sexual intercourse with a pregnant woman is not advisable while using alprostadil.
The effects of TRADENAME on the oral or anal mucosa have not been studied. A condom barrier should be used for oral sex (fellatio) or anal sex. [Emphasis added].
The Sponsor has now conceded that the irritation effect of Vitaros could promote transmission of STDs, so it should not be necessary to obtain an expert opinion on this issue as suggested in the first-round CER. Instead, the PI should be modified to reflect the risk. The following underlying sentence should be added.
 Healthcare professionals should instruct patients to inform sexual partners that they are using alprostadil cream. Partners of alprostadil users can experience adverse events, most commonly vaginal irritation. It is expected that such irritation could enhance the transmission of sexually transmitted diseases. A condom is therefore recommended.
[bookmark: _Toc454887952]Response 19
Clinical question
What is known about the potential for Vitaros to produce spermatotoxicity in humans?
Sponsor’s response
Degeneration of the seminiferous tubules in the testis of rabbits treated locally with DDAIP has been observed and appeared reversible, however, the spermatotoxic effect in humans in unknown. This issued was raised by the EMA and the applicant has committed to perform a post-authorization safety study in which the sperm quality of users of Vitaros is examined. Additionally, a statement on this finding is included in the European SmPC indicating that the relevance to humans is unknown. Additional text has also been recommended in the TGA non clinical evaluation and will be considered for inclusion by the company based on final delegate recommendations.
Evaluator’s comments
The Sponsor’s response has acknowledged that this is a potential issue, but the proposed PI included in the original submission did not acknowledge the problem. The degeneration of seminiferous tubules in rabbits was not mentioned in the proposed PI, but other studies suggesting no spermatotoxicity were mentioned, giving a false impression of the evidence.
The Non-clinical Evaluator has also noted that this is an unresolved issue, stating
I agree that the risk of spermatotoxicity exists, and I confirm my opinion that the following text should be included in the ‘Effects on Fertility’ Section of the Product Information document:
The excipient DDAIP caused atrophy of the seminiferous tubules of the testes in rabbits when administered locally at a concentration of 5%. In a direct spermatotoxic study, the excipient DDAIP HCl (at 5%) did not inhibit the sperm motility either initially or after a 30 minutes incubation period. However a formulation containing 0.4% alprostadil and 5% DDAIP HCl inhibited sperm motility after 30 minutes of incubation. DDAIP administered subcutaneously to rats had no effect on fertility.
The Australian PI should mention the rabbit study and warn users that the effects in humans are unknown. This warning should be highlighted, as it seems likely that many potential patients would not want to use this agent until adequate human fertility studies have been completed.
In line with the recommendations of the Non-Clinical Evaluator, the proposed new version of the PI adds the following comments:
The excipient DDAIP caused atrophy of the seminiferous tubules of the testes in rabbits when administered locally at a concentration of 5%. In a direct spermatotoxic study, the excipient DDAIP HCl (at 5%) did not inhibit the sperm motility either initially or after a 30 minute incubation period. However a formulation containing 0.4% alprostadil and 5% DDAIP HCl inhibited sperm motility after 30 minutes of incubation. DDAIP administered subcutaneously to rats had no effect on fertility.
The following additional sentence should be added in bold:
Patients should be warned that the effect of Vitaros on fertility in humans is currently unknown.
[bookmark: _Toc454887953]Response 20
Clinical question
Given that prostaglandins inhibit platelet function, what is known about the clinical effects of alprostadil on bleeding risk?
Sponsor’s response
Vitaros, which is a topical product delivered via the meatal opening and the surrounding skin, it metabolises rapidly and is present systemically in very low amounts. Alprostadil levels were difficult to measure in the pharmacokinetic study therefore the metabolite 15-keto-PGE1 was measured as a surrogate (Study MED 2000-003). Adverse events relating to the study drug inhibiting platelet function were not observed in the clinical studies.
Evaluator’s comments
This evaluator agrees that an excess of AEs related to bleeding were not observed in the clinical studies, and that the risk is greatly reduced by the use of a topical route.
The Sponsor’s response does not address the issue of whether 15-keto-PGE-1 has any anti-platelet effect. This could be important for some individual patients at high bleeding risk, but on balance it is a relatively minor issue given the low systemic exposure.
[bookmark: _Toc454887954]Response 21
Clinical question
Please provide details of the post-marketing experience observed with the related product, Befar, including a discussion of which AEs have been reported.
Sponsor’s response
The Sponsor reports that they do not have access to post-marketing data on Befar, a product owned by a different company.
Evaluator’s comments
This is a somewhat reasonable response. It would have been appropriate to highlight their lack of access to this data in the original submission. It would have been even more appropriate for the Sponsor to have approached the owners of Befar and to have asked for access to this information, or to report that such an approach had been unsuccessful.
[bookmark: _Toc454887955]Response 22
Clinical question
Please provide details of the post-marketing experience with Vitaros in the EU and Canada, including a discussion of which AEs have been reported.
Sponsor’s response
Periodic Safety Update Reports commencing 10 July 2013 through to 31 January 2015 are now available. The alprostadil topical cream was launched in the UK on 16 June 2014 and has not yet been launched in Canada. Hence, the post marketing safety data is limited. To date, no changes have been required as a consequence of the PSUR findings.
Evaluator’s comments
A review of the provided PSUR produced no new safety concerns.
[bookmark: _Toc454887956]Response 23
Clinical question
Does the use of Vitaros by homosexual men or heterosexual couples engaged in anal intercourse raise any specific safety issues? What is known about the safety of Vitaros in this context?
Sponsor’s response
Vitaros use in anal intercourse has not been studied. The PI recommends that a condom barrier should be used for anal sex.
Evaluator’s comments
This is appropriate. The proposed PI carries appropriate warnings about the need for a condom.
[bookmark: _Toc454887957]Response 24
Clinical question
In the Chinese study NM-AP-42C, the safety section of the study summary reads as follows: “A total of 70 patients completed the study. Thirty-eight (25.71%) patients experienced adverse events. […]
Please explain the source of the figure “25.71%”. If 38 subjects from a total of 70 had AEs, this represents 54.3%.
Sponsor’s response
The Sponsor concedes that this was due to a transcription error. Eighteen subjects of 70 had an AE (18/70, 25.7%).
Evaluator’s comments
This issue is resolved.
[bookmark: _Toc454887958]Response 25
Clinical question
The proposed PI contains a description of two ultrasound studies, as follows:
In human studies using Doppler duplex ultrasonography, intraurethral administration of 500 μg of alprostadil resulted in an increase in cavernosal artery diameter and a 5- to 10-fold increase in peak systolic flow velocities. These results suggest that intraurethral alprostadil is absorbed from the urethra, transported throughout the erectile bodies by communicating vessels between the corpus spongiosum and corpora cavernosa, and enable to induce vasodilation of the targeted vascular beds. In another study using Doppler duplex ultrasonography, topical administration of 500 μg of a topical gel containing 0.4% alprostadil onto the glans produced an erection and hemodynamic effect similar to intracavernosal injection of alprostadil.
Please explain which studies are being described, and then submit them in sufficient detail that the claims in the PI can be assessed for accuracy.
Sponsor’s response
The first study is from a literature reference:
Tam, P.T., et al. “Hemodynamic Effects of Transurethral Alprostadil Measured by Color Duplex Ultrasonography in Men with Erectile Dysfunction”, J. Urol., 160, p1321-1324, Oct1998.
The second study is from a literature reference:
Becher, E., “Topical alprostadil cream for the treatment of erectile dysfunction”, Expert Opin. Pharmacother. (2004) 5(3):623-632
Evaluator’s comments
Abstracts for these studies were obtained online, and read as follows:
J Urol. 1998 Oct;160(4):1321-4.
Hemodynamic effects of transurethral alprostadil measured by color duplex ultrasonography in men with erectile dysfunction.
Tam PY, Keller T, Poppiti R, Gesundheit N, Padma-Nathan H.
Abstract
PURPOSE:
We evaluated the hemodynamic effects of transurethral alprostadil in 21 patients with erectile dysfunction using color duplex ultrasonography.
MATERIALS AND METHODS:
Penile arterial diameter, peak flow velocity and end diastolic velocity were compared following intraurethral administration of 500 microg. alprostadil and intracavernosal injection of 10 microg. alprostadil.
RESULTS:
A dose of 500 microg. transurethral alprostadil resulted in significant increases in corporeal blood flow comparable to those achieved with intracavernosal injection of 10 microg. alprostadil as measured by duplex ultrasonography in men with erectile dysfunction. Transurethral alprostadil resulted in statistically significant increases in arterial diameter and peak flow velocity comparable to those achieved with intracavernosal injection. End diastolic velocities were higher after transurethral alprostadil than intracavernosal injections. Color ultrasonography following transurethral alprostadil showed arterial and venous hyperemia of the corpus spongiosum and corpora cavernosa. Furthermore, color ultrasonography revealed communicating vessels between the corpus spongiosum and corpora cavernosa following administration of transurethral alprostadil.
CONCLUSIONS:
The visualization of communicating vessels between the corpus spongiosum and corpora cavernosa after transurethral alprostadil suggests local mechanisms of drug transfer from one to the other. In addition to potential clinical benefits, transurethral alprostadil may be useful to visualize the vascular anatomy of the penis and to test for patient responsiveness to local vasoactive agents.
Expert Opin Pharmacother. 2004 Mar;5(3):623-32.
Topical alprostadil cream for the treatment of erectile dysfunction.
Becher E.
Abstract
Erectile dysfunction (ED) has serious negative consequences on both sexual experience and emotional well being and affects a broad range of age groups. The prevalence of ED is associated with increasing age and has been reported to be as high as 70%. Although the disorder is common and underdiagnosed, its treatment can significantly improve patients' quality of life. Systemic treatment with oral phosphodiesterase type-5 (PDE-5) inhibitors is the current standard of care for patients with ED. Some patients, however, have absolute contraindications for PDE-5 inhibitors. In addition, these agents can be associated with adverse effects. Furthermore, because PDE-5 inhibitors are not as effective in patients who have undergone radical prostatectomy or who have severe vascular disease, a substantial unmet medical need exists among patients who have ED as a result of these conditions. Consequently, PDE-5 inhibitor therapy is associated with a high rate of discontinuation, as are intracavernosal or transurethral therapies, which are inconvenient and invasive. Several studies, including four double-blind, placebo-controlled, Phase II trials, show that alprostadil topical cream is efficacious and well-tolerated in ED in patients with mild-to-severe symptoms, in those undergoing treatment for cardiovascular diseases and diabetes and in otherwise healthy ED patients. Thus, alprostadil topical cream is a potential first-choice alternative for ED in patients who do not respond or who cannot tolerate or do not accept PDE-5 inhibitor therapy.
A full evaluation of these two studies is beyond the scope of this report, but the Sponsor’s reference to them within the PI appears to be accurate and justified.
[bookmark: _Toc454887959]Response 26
Clinical question
The proposed PI contains the following sentence.
The majority of patients (73%) prefer the 300 μg dose, and it is more effective in most patients.
What is the justification for this claim? What is the source of the claimed 73% preference? Is it derived from the number of subjects up-titrated to 300 mcg in the extension study (846 patients) divided by the total number of subjects in the study (1161 patients)? If so, how does this automatic, protocol-driven up-titration constitute a “preference”?
Sponsor’s response
This statement is proposed to be modified as stated in response to Question 2 and the claim omitted, consistent with the European SmPC. The justification for the preference is as mentioned by the assessor. It is the number of patients on 300 mcg divided by the total number of patients in the study. In the study MED 2000-006 the patients were initiated treatment with the 200 mcg dose and based upon tolerability and efficacy were given the opportunity to either down-titrate to the 100 mcg dose or up-titrate to the 300 mcg dose. It was not an automatic, protocol-driven up-titration to 300 mcg. As mentioned, at the titration visit the majority of patients decided to up-titrate to the 300 mcg dose.
Evaluator’s comments
The initial claim in the proposed PI was unreasonable and misleading, because the protocol provided an opportunity for up-titration in non-responders, but there was no corresponding opportunity for reassessment of the dose and subsequent down-titration because of continued poor efficacy or new dose-related side effects. In that sense, patients stayed on the higher dose not because they preferred it after trying both doses, but because the protocol automatically led to the patients staying on the higher dose. This does not constitute a “preference” for the higher dose. At the designated, protocol-driven time of the titration, patients had no experience of the higher dose on which to make an informed choice – the change in dose does not, therefore, reveal a “preference”, but simply dissatisfaction with the current treatment. A high number up-titrations could simply indicate poor efficacy of the drug, and it was an automatic consequence of the protocol’s design that subjects who failed to respond to were likely to end up on the higher dose.
[bookmark: _Toc430334899]Figure 10. Titration of Alprostadil Dose, Study MED 2000-006.
[image: ]
It is appropriate for this sentence to be removed from the PI.
[bookmark: _Toc454887960]Response 27
Clinical question
Why does the proposed Australian PI carry no warning about the potential spermatotoxicity of Vitaros?
Sponsor’s response
It is proposed that the Australian PI will be modified to include appropriate warnings, taking into consideration recommendations of both the Nonclinical and RMP evaluators and the delegate’s recommendations.
Evaluator’s comments
It is disappointing that appropriate warnings were not included in the initial PI. As discussed above (Response 19), the Australian PI should include mention of adverse animal studies as well as studies that appear favourable, and the PI should make it clear to prescribers that the effects on human fertility have not been adequately characterised.
[bookmark: _Toc454887961]Second round benefit-risk assessment
The sponsor’s responses clarify some aspects of the benefit-risk assessment. There was no substantial new evidence provided in relation to efficacy. For a number of safety issues, the sponsor’s responses clarified the risks.
[bookmark: _Toc454887962]Efficacy in subjects with mild ED
No new evidence was submitted that substantially clarifies the benefits of alprostadil in subjects with mild ED, but the sponsor submitted a new post hoc analysis of the pivotal studies, assessing response rates in subjects according to baseline severity. This analysis suggested that, for this non-primary endpoint, active treatment was significantly superior to placebo in subjects with mild ED. This does not offset the overall negative results for the primary endpoints in subjects with mild ED, already discussed on the first round clinical evaluation report.
The sponsor was asked to perform a subgroup analysis of the major Phase II study in subjects with mild-to-moderate ED, but they did not perform the requested analysis.
In summary, there is some inconsistent evidence that alprostadil might be better than placebo in subjects with mild ED, but no convincing evidence that it is better than no treatment at all. On balance, it appears that there is little or no overall benefit in this clinical group, but individual patients with mild ED may find Vitaros useful. Given that subjects will be able to observe the efficacy of the drug for themselves, and make a decision about whether it is worth continuing, the borderline efficacy in this group is not a barrier for registration.
[bookmark: _Toc454887963]Safety issues conceded by the sponsor
The sponsor has conceded that the following risks exist, and that they are not yet characterised in humans:
Vitaros may be spermatotoxic;
Vitaros may induce irritation that enhances the spread of sexually transmitted diseases.
The PI requires modification to acknowledge these risks. The sponsor has proposed some modifications that represent improvements over the initially proposed PI, but the risks should be acknowledged more explicitly and the PI therefore requires further modification.
[bookmark: _Toc454887964]Safety issues for which the sponsor’s response suggests lower risk
The sponsor has argued that the risk of carcinogenesis is minimal, and cites the conclusions of the nonclinical evaluator and other regulatory agencies in support of this claim. On balance, it appears that there is general agreement that the two year dermal study in mice and rats was reassuring with respect to carcinogenic risk and that this overrides the results of the Tg.AC mouse study. A full analysis of this nonclinical material is beyond the scope of the clinical evaluation report, but there are no clinical grounds on which to suspect a significant carcinogenic risk.
[bookmark: _Toc454887965]Unresolved issues
There is a risk that the proposed DDAIP concentration is in substantial excess of the minimum concentration required for a clinically relevant effect on permeation. The Sponsor concedes that there is no direct clinical evidence in support of the proposed concentration of 2.5%, and instead the sponsor has suggested that the DDAIP concentration is justified by nonclinical data, but the nonclinical evaluator and clinical evaluator agree that the clinical studies are more important in predicting actual effects in humans.
The sponsor also makes the claim that clinical studies in China supported a concentration of 0.5%, when in fact the evidence from Chinese studies supports a concentration as low as 0.05%.  The sponsor’s response on this matter was inadequate and contained an unsupported assertion that 0.5% was required, despite the fact that Clinical question 3 proposed that ≥ 0.05% was adequate and asked for clarification.
It should be noted that the sponsor has not answered many of the clinical questions posed in the first round clinical evaluation report.
[bookmark: _Toc454887966]Second round recommendation regarding authorisation
The sponsor’s application to register Vitaros should be rejected.
The main reasons for rejecting the application are:
there is no clinical evidence justifying the proposed 2.5% concentration of DDAIP;
the spermatotoxicity of DDAIP has not been well defined in humans;
the weighting procedure for the pivotal endpoints based on the SEP was not adequately explained, so it remains unclear if it was appropriate.
The combination of the first two of these problems makes each more important: if DDAIP were to be used in substantial excess of the minimum effective dose, and if it proved to be spermatotoxic in humans, then subjects would be exposed to unnecessary spermatotoxicity. However, even if DDAIP were found not to be spermatotoxic, it would still be inappropriate to register a product potentially containing a substantial excess of DDAIP, given the lack of overall experience in using this compound in humans, and the prolonged mucosal exposure anticipated in subjects who could use Vitaros for many years.
The third problem listed could potentially be addressed by the sponsor if they provided an adequate answer to Clinical question 8.
The sponsor has also implied that DDAIP degrades by up to 80% during the shelf life of the product (see response). This issue is beyond the scope of the clinical evaluation, but might represent a barrier to registration depending on the nonclinical evaluation of this issue. The nonclinical evaluator should be asked to comment on whether the sponsor has adequately characterised the identity, carcinogenicity, spermatotoxicity, and likely mucosal irritability of these degradation products. If the degradation products are compounds for which there is limited experience in humans, further toxicity and irritability studies should be undertaken with shelf aged Vitaros formulations.
If registration of Vitaros proceeded, the PI would need to be modified to reflect the risks acknowledged by the sponsor, including:
spermatotoxicity;
potentially enhanced transmission of sexually transmitted diseases.
Other necessary changes to the PI are listed.
[bookmark: _Toc454887967]References
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Pharmacokinetic summaries presented by the Sponsor were largely derived from the USA Product Information sheet for Caverject (parenteral alprostadil); these were checked against the Australian Caverject PI.
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SEP Question — Mean Percent Vaginal Penetration Success, ITT-E Patients

Study MED 2000-004

Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 209 209 211 211
Baseline mean 57.3 526 527 49.9
Post-Baseline 513 56.4 586 59.6
mean
Mean change -6.0 38 6.0 9.7
p-Value 0.004 <0.001 <0.001
Study MED 2000-005
SEP Question — Mean Percent Vaginal Penetration Success, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 202 209 199 199
Baseline mean 54.4 543 53.1 49.9
Post-Baseline 51.2 56.7 57.7 55.3
mean
Mean change -3.2 25 46 54
p-Value 0.103 0.019 0.009
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Study MED 2000-004
SEP Question — Mean Percent Ejaculation Success, ITT-E Patients

Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 209 209 211 211
Baseline mean 31.9 31.5 281 26.6
Post-Baseline 31.6 381 435 39.0
mean
Mean change -0.3 6.7 154 125
p-Value 0.037 <0.001 <0.001
Study MED 2000-005
SEP Question — Mean Percent Ejaculation Success, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 201 209 199 199
Baseline mean 26.9 31.3 271 31.1
Post-Baseline 289 39.6 40.2 38.0
mean
Mean change 24 85 131 70
p-Value 0.040 <0.001 0.112
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Patient’s Global Evaluation
Study MED 2000-004
Alprostadil Alprostadil Alprostadil
Placebo (100 mcg) (200 mcg) (300 mcg)
GAQ, N (%)
Yes 41(20.6) 87 (41.8) 95 (47.3) 115 (56.1)
No 158 (79.4) 121(58.2) 106 (52.7) 90 (43.9)
p-value <0.001 <0.001 <0.001
Patient’s Global Evaluation
Study MED 2000-005
Alprostadil Alprostadil Alprostadil
Placebo (100 mcg) (200 mcg) (300 mcg)
GAQ, N (%)
Yes 39 (20.0) 75 (37.5) 88 (46.3) 90 (46.6)
No 156 (80.0) 125 (62.5) 102 (53.7) 103 (53.4)
p-value <0.001 <0.001 <0.001
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Studies MED 2000-004 and MED 2000-005
Pivotal Results Combined by Severity of Erectile Dysfunction
IIEF-EF Domain Score Mean Change from Baseline

Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 16 -0.2 -1.3 -4.2
100 meg 44 2.0 -0.3 -1.3
200 meg 3.7 2.8 2.2 -0.6
300 meg 43 28 13 -0.8
Studies MED 2000-004 and MED 2000-005
SEP 3 -Vaginal Penetration Success Rate
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 64 -4.5 -8 -15.8
100 meg 16.2 0.5 -5.8 -13
200 meg 15.5 8.5 -2.3 -13.5
300 meg 222 4.4 0.7 -2.4
Studies MED 2000-004 and MED 2000-005
SEP 4 - Intercourse Completion Rates
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 05 6.5 32 -2.5
100 meg 126 8.1 9.4 25
200 mcg 8.2 16.1 17.8 -12.9
300 meg 10.0 76 9.9 -7.4
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Alprox-TD Alprox-TD Alprox-TD
Placebo (0.1 mg) (0.2mg) (0.3 mg) p-Value®
Nj 35 34 29 29
Baseline Mean| 7.80 6.21 741 6.31
Visit 4 Mean 10.34 12.53 13.69 15.72
LS Mean Change 2.67 629 6.49 944 0.009
SE of LS Mean Change| 134 1.38 148 146
Range of Mean Changes -6to 18 -31023 -51029 61027
p-Value®) 0.059 0.053 <0.001
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Subject-Months (%)

Dose of Alprostadil (mcg)
200

Months 100 Total
Before Titration 959.7 | (28.3%) 959.7 | (28.3%)
After Titration _|< 1 Month | 4.4 | (0.1%) | 959.7 | (28.3%) | 203.7 | (6.0%) |1167.8] (34.5%)
<2Month | 8.9 | (0.3%) | 1001.6| (29.6%) | 364.1 | (10.8%) | 1374.6 | (40.6%)
= 3 Month 17.1 | (0.5%) [1031.6[(30.5%) | 561.0 [ (16.6%) | 1609.7 | (47.6%)
<4 Month | 305 | (0.9%) | 1095.5] (32.4%) | 844.8 | (25.0%) | 1970.7| (58.2%)
<5 Month | 39.8 | (1.2%) | 1187.6| (35.1%) | 1210.9 | (35.8%) | 2438.4 | (72.0%)
<6Month | 45.8 | (1.4%) | 1280.4| (37.8%) | 1473.9| (43.5%) | 2800.0 | (82.7%)
<7 Month | 51.9 | (1.5%) | 1365.6 | (40.3%) | 1849.4 | (54.6%) | 3266.9 | (96.5%)
=8Month [ 519 | (1.5%) |1417.3](41.9%) ] 1908.0 | (56.4%) | 3377.2 | (99.8%)
<9 Month | 51.9 | (1.5%) | 1417.3| (41.9%) | 1916.0 | (56.6%) | 3385.2 | (100.0%)
<10 Month | 51.9 | (1.5%) | 1417.3| (41.9%) | 1916.0 | (56.6%) | 3385.2 | (100.0%)
<11 Month | 51.9 | (1.5%) | 1417.3| (41.9%) | 1916.0 (56.6%) | 3385.2 (100.0%)
<12 Month | 51.9 | (1.5%) |1417.3](41.9%) [ 1916.0 | (56.6%) | 3385.2 | (100.0%)

NOTE: Does not include the in-clinic test dose. Percentage based on total subject-month exposure, i.e.,
3385.2 subject-month; partially completed months were included in the cumulative sum. This exposure
data does not account for the time or doses of study medication exposure for the roll-over subjects
during Study MED 2000-004 or MED 2000-005.
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Phase 2-and Phase 3 (MED 2000-004 and MED 2000-005) Controlled Studies: Dose of Alprostadil
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Open-Label Study MED 2000-006: Dose of Alprostadil

Initial 200 mcg 100 mcg
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Alprostadil | Alprostadil | Alprostadil

Placebo | (100mcg) | (200mecg) | (300 mcg)
Number of Patients Treated 434 434 430 434
All Causalities Number and Percentage (%) of Patients
Number (%) of patients with at least 162(37.3) | 233(53.7)° 246 (57.2) 253 (58.3)
one Adverse Event (AE)
Number (%) of patients with at least 14(3.2) 16 (3.7) 24 (58) 35(8.1)
one severe AE
Number (%) of patients withdrawn 4(0.9) 8(18) 17 (4.0) 33(7.6)
due to AEs”
Number (%) of patients with serious 10 (2.3)" 7(1.6) 10 (2.3 15(3.5)
AES'
Number (%) of patients withdrawn 3(07) 1(02) 2(05) 6(14)
due to serious AEs
Treatment-Related” Number and Percentage (%) of Patients
Number (%) of patients with at least 51(11.8) | 148(34.1)° | 178(414) | 182(419)
one AE
Number (%) of patients withdrawn = 7(16) 14 (3.3) 25(5.8)

due to AES®

Number (%) of patients with serious
AEs®

Number (%) of patients withdrawn
due to serious AEs
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Alprostadil Alprostadil | Alprostadil
Body System Placebo (100 meg) (200 meg) (300 meg)
COSTART Term* N=434 N=434 N=430 N=434

Number and Percentage (%) of Patients
Overall® 162 (37.3) 233 (53.7)° 246 (57.2)° 253 (58.3)
Body as a Whole 34 (7.8) 46 (10.6) 34(7.9) 38 (8.8)
Abdominal pain 1(02) 6(14) 3(07) -
Accidental injury 7(16) 2(05) 5(12) 1(0.2)
Back pain 4(09) 8(1.8) 1(02) 3(07)
Chest pain 3(07) 2(05) 1(02) 6(14)
Flu syndrome 4(0.9) 5(12) 8(1.9) 7(16)
Headache 6(14) 7(16) 7(16) 3(0.7)
Pain 1(0.2) 7(16) 6(14) 6(14)
Cardiovascular System 14(3.2) 11(2.5) 14(33) 22(5.1)
Hypertension 6(14) 3(07) 4(0.9) 3(07)
Digestive System 20 (4.6) 25 (5.8) 22(5.1) 22[5.1)
Gastrointestinal disorder - 5(12) 1(02) 1(02)
Metabolic and Nutritional 13 (3.0) 12 (28) 7(16) 9(21)
Disorders
Hyperlipemia 6(14) 3(07) - 2(05)
Nervous System 9(21) 15 (3.5) 14 (33) 15 (3.5)
Dizziness. 4(0.9) 4(0.9) 3(07) 6(14)
Hyperesthesia - 4(09) 5(12) 6(14)
Respiratory System 45 (10.4) 40(9.2) 42(9.8) 45 (10.4)
Bronchitis 3(07) 5(12) 5(12) 4(09)
Cough increased 5(12) 5(12) 3(07) 4(09)
Pharyngitis 13 (3.0) 5(12) 7(16) 8(1.8)
Rhinitis 19 (4.4) 17 (3.9) 16 (3.7) 17 (3.9)
Sinusitis 8(18) 7(16) 7(16) 9(21)
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Skin and Appendages 12(2.8) 19 (4.4) 16(3.7) 12 (2.8)
Rash 2(05) 7(16) 7(16) 2(05)
Urogenital System 57 (13.1) 157 (36.2)° 180 (41.9)° 186 (42.9)
Balanitis 3(0.7) 4(0.9) 7(16) 21(4.8)
Edema penile 2(05) 3(0.7) 4(09) 6(1.4)
Fullness genital - 3(0.7) 9(21) 4(09)
Genital pain 2(05) 48(11.1) 67 (15.6) 76 (17.5)
Penile burning 26 (6.0) 74 (17.1) 106 (24.7)° 102 (23.5)
Penile erythema 9(21) 34(78) 39(9.1) 50 (11.5)

Penile itching 1(02) 6(1.4° 4(0.9) 5(12)
Penile tingling 7(1.6) 7(16) 11(26) 4(0.9)
Penis disorder” 2(0.5) 10 (2.3) 92.1) 15 (3.5)
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Alprostadil | Alprostadil | Alprostadil
Placebo (100 mcg) (200 mcg) (300 meg) |

Number of Partners Treated 434 434 430 434
All Causalities Number and Percentage (%) of Patients
Number (%) of partners with at least 2148) 25 (58) 41(95)° 33(7.6)
one Adverse Event (AE)

Number (%) of partners with at least = 4(09) 1(02) 1(0.2)
one severe AE

Number (%) of partners withdrawn 1(0.2) 4(09) 1(02) 1(0.2)
due to AES”

N;mber (%) of partners with serious = 2(05) 1(02) 2(05)
AEs*

Number of partners withdrawn due to - - - 1(0.2)

serious AEs

Treatment-Related”

Number and Percentage (%) of Patients

Number (%) of partners with at least 14(32) 20 (46) 38(8.8)° 25(5.8)
one AE
Number (%) of partners withdrawn 1(0.2) 3(07) 102) =

due to AES®

Number (%) of partners with serious
AEs®

Number of partners withdrawn due to
serious AEs
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Alprostadil Alprostadil Alprostadil
Body System Placebo (100 meg) (200 meg) (300 meg)
COSTART Term* N=434 N=434 N=430 N=434
Number and Percentage (%) of Patients.
Overall® 21 (4.8) 26 (6.0) 42(9.8) 33 (7.6)
Urogenital System 15(3.5) 22 (5.1 38 (8.8) 30 (69)
Vaginal burning 8(1.8) 17 (3.9)* 30 (7.0) 19 (4.4)"
Vaginitis 5(1.2) 2(0.5) 3(0.7) 9(2.1)
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Alprostadil | Alprostadil | Alprostadil

Placebo (100 meg) (200 meg) | (300 meg)
N=434 N=434 N=430 N=434

Number and Percentage (%) of Patients

Overal® 14(3.2) 16(3.7) 24 (5.6) 35(8.1)
Body as a Whole 4(0.9) 4(0.9) 3(0.7) 7(1.6)
Chest pain 1(0.2) - - 4(0.9)
Cardiovascular System 2(0.5) - 3(0.7) 7(1.6)
Myocardial infarct B = 1(02) 4(09)
Urogenital System 1(0.2) 9(2.1) 11 (2.6) 17 (3.9)
Genital pain - 3(0.7) 307 11(25)
Penile buming - 5(1.2) 8(1.9) 7(1.6)

NOTE: "-" indicates that the number (%) of patients = 0 (0%).

category for that body system.

b

Number of patients with one or more adverse events.

Patients with > 1 event within a body system were counted only once in the most severe
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TEAE Summary Dose of Alprostadil
200 meg
Total Number of Subjects N=1161
Any TEAE 272 (23.4%)
TEAE Related to Treatment 194 (16.7%)
Bt
Total Number of Partners N=1161
Any TEAE 23(2.0%)
TEAE Related to Treatment 20 (1.7%)
Severe TEAE 0(0.0%)
Serious TEAE 0(0.0%)

NOTE: TEAE refers to Treatment-Emergent Adverse Events.

@ possibly, probably or definitely related to treatment.

® Does not include 2 subjects
dose.

who reported events before first
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TEAE Summary Dose of Alprostadil

100 mcg 200 mecg 300 meg
Total Number of Subjects N=25 N=124 N = 846
Any TEAE 9(36.0%) 52 (41.9%) 284 (33.6%)
TEAE Related to Treatment ¥/ 8(32.0%) 24 (19.4%) 136 (16.1%)
Severe TEAE 0(0.0%) 5(4.0%) 23(2.7%)
Serious TEAE 0 (0.0%) 1(0.8%) 16 (1.9%)
Total Number of Partners N=25 N=124 N =846
Any TEAE 1(4.0%) 2(1.6%) 26 (3.1%)
TEAE Related to Treatment ¥/ 0(0.0%) 2(1.6%) 21 (25%)
Severe TEAE 0(0.0%) 0(0.0%) 2(0.2%)
Serious TEAE 0(0.0%) 0(0.0%) 1(0.1%)

NOTE: TEAE refers to Treatment-Emergent Adverse Events.

@ Possibly, probably or definitely related to treatment.





image108.jpeg
Body System Dose of Alprostadil

COSTART Term 200 meg
Total Number of Subjects N=1161
Any TEAE 272 (23.4%)
Body as a Whole

APPLICATION SITE REACTION " 151 (13.0%)

PAIN APPLICATION SITE 47 (4.0%)

PAIN 11(0.9%)
Urogenital

PENIS DISORDER 17 (1.5%)
Respiratory

RHINITIS 10 (0.9%)
Nervous

DIZZINESS 6 (0.5%)
Total Number of Partners N=1161
Any TEAE 23 (2.0%)
Urogenital

VULVOVAGINAL DISORDER 20 (1.7%)

NOTE: If a subject or partner experienced the same event more than once, only the first occurrence

is tabulated.

' COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain
to pain injection site; for clarification, “injection” was replaced with “application.” COSTART
coded prolonged or painful erection to penis disorder, testicular pain or erythema to testis
disorder, vaginal itching or burning to vulvovaginal disorder, and slight vaginal burning to
application site reaction.
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Body System Dose of Alprostadil

COSTART Term 100 meg 200 mcg 300meg |
Total Number of Subjects N=25 N=124 N =846
Any TEAE 9 (36.0%) 52 (41.9%) 284 (33.6%)
Body as a Whole

APPLICATION SITE REACTION 6(24.0%) 14 (11.3%) 103 (12.2%)

PAIN APPLICATION SITE 6(24.0%) 8(6.5%) 37 (4.4%)

LAB TEST ABNORMAL 0(0.0%) 3(24%) 20 (2.4%)

PAIN 0(0.0%) 3(2.4%) 15 (1.8%)

INJURY ACCIDENT 1(4.0%) 0(0.0%) 10 (1.2%)

PAIN BACK 0(0.0%) 2(1.6%) 9(1.1%)
Digestive

TOOTH DISORDER 1(4.0%) 2(1.6%) 2(0.2%)
Musculoskeletal

TENDON DISORDER 1(4.0%) 0(0.0%) 1(0.1%)
Nervous

NEURITIS 1(4.0%) 0(0.0%) 1(0.1%)
Respiratory

RHINITIS 1(4.0%) 9(7.3%) 26 (3.1%)
Urogenital

PENIS DISORDER " 0(0.0%) 5(4.0%) 11(1.3%)

INFECTION URINARY TRACT 0(0.0%) 3(2.4%) 3(0.4%)

PROSTATE DISORDER 1(4.0%) 0 (0.0%) 4(0.5%)
Total Number of Partners N=25 N=124 N = 846
Any TEAE 1(4.0%) 2(1.8%) 26 (3.1%)
Unknown “

NO COSTART TERM 1(4.0%) 0(0.0%) 1(0.1%)

Urogenital

- VULVOVAGINAL DISORDER o 0(0.0%) 2(1.6%) 18 (2.1%)

COSTART coded penile burning or erythema to injection site re

ction and meatal or glans

pain to pain injection site; for clarification, “injection” was replaced with “application.”
COSTART coded prolonged or painful erection to penis disorder, testicular pain or erythema
to testis disorder, vaginal itching or burning to vulvovaginal disorder, and slight vaginal

burning to application site reaction.

@ Ppartner (100 mcg) reported 2 episodes of “dryness;” partner

reported “burning.”

(300 meg)
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Body System Alprox-TD | Alprox-TD | Alprox-TD
COSTART Term Placebo 0.1mg) | (0.2mg) (0.3 mg)
Number of ITT patients 35 37 35 35
Patients with at least one adverse event 9 (26%) 16 (43%) | 25(711%) 22 (63%)
Body Asa Whole 3(9%) - 3(9%) 2 (6%)
Flu syndrome. 1(3%) 1(3%) .
Cardiovascular System - 2(5%) 2 (6%) 4(11%)
Hypotension e — - 2 (6%)
Hypotension postural 1(3%) 2(6%) 16%)
Nervous System - 13%) 3(9%) 1G6%)
Dizziness = - 2(6%) 1(3%)
Respiratory System 2(6%) 4(11%) | 4(11%) 2(6%)
Upper respiratory tract infection 13%) 3 (8%) 1(3%) 1(3%)
Urogenital System 5(14%) 11 (30%) | 20 (57%) 16 (46%)
Genital pain 1(3%) - — 1(3%)
Meatal burning - - 1(3%) 1(3%)
Meatal erythema - 3 (9%) ol
Penile ache 2(5%) 163%) 16%)
Penile burning 1(3%) 3(8%) 4(11%) 4 (11%)
Penile erythema B 2(6%) s
Penile pain - 1(3%) 4(11%) 5 (14%)
Penile pressure - 2 (6%)
Penile tingling 1(3%) - 1(3%) -
Urethral burning 1 (3%) 2(5%) 3(9%) 4 (11%)
Urethral irritation 13%) 4(11%) 2 (6%)

NOTE: “--- indicates that the number (%) of patients = 0 (0%).
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Placebo ' Alprox-TD Alprox-TD Alprox-TD
mg) a.omg .5mg)

| N-=g | N N=7 { N=6
|
I n(%) n (%) n (%) n (%)
Body as a Whole | 0 IEYELE) 2(286) 3(500) |
Abdominal Pain | 0 0 0 1a6n |
Chills | 0 0 0 1(16.7)
Flushing ] o 2(250) 2086) | 0
[ Headache | 0 0 143) | 2(333)
Pelvic pain | 0 1(12.5) 0 ! 0
Cardiovascular 0 2(25.0) 3(42.7) 3(50.0)
Hypotension ) 2(250) | 3(42.7) 2(333) 4‘
Palpitation ] 0 0 0 136.7)
Digestive | 0 1(125) | 1043 4(66.7)
“Abnormal stools o | o ) 106.7)
Diarrhea 0 0 0 1(16.7)
t Eructation o 0 0 1(16.7)
Nausea 0 1(123) 1(143) 2(333)
‘Musculoskeletal 0 1(12.5) 0 3 (50.0)
Leg cramps o 0 o igen
‘Muscle pain ) 1(23) 0 3(50.0)
Nervous 0 2(25.0) 228.6) 3 (50.0)
Dizziness [) 1(12.3) 2286) 3(50.0)
| Nervousness 0 1(12.5) 0 0
Paresthesia 0 [ 125 ) 1(16.7)
Respiratory | 0 T iazs | o o
‘Respiratory Disorder | o 125 | o
| Skin/Appendages 0 1(12.5) [
Sweating Q 1(12.5) 1]
Special Senses | [ 0 0
Abnormal vision I 0 0 0
| Urogenital | 2@s50 | 6@s0 | 329
— ‘Abdominal cramps [ [ | ] | 0
Genital erythema 1(12.5) 4(500) | 2(286)
Genit 0 1(12.5) 0
Genital pain 0 3(37.5 i‘“ 1(143)
Penile buring 1(125)_ 3(7.5) 2(286)
Penile pain o raes o
I Penile sensitivity _ 0 | ) )
[ pemisdisoer | 0 ] o 0 | _1a6n
I 2 [ 0 0

Priapism 1(16.7)
Source: Table 16.1.9.5 (Appendix 16.1.9)

*Multiple cvents for the same subject within the same body system or preferred term level are counted once,
using the most severe event.
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Specified Term* Placebo 100 meg 200 meg 300 meg

n (%)

Any adverse event 37111 7(25.9) 9(33.3) 6(222)
Application site 2(7.9) 6(22.2)t 8(29.6) 6(222)
reaction'

Flu syndrome 0(0.0) 0(0.0) 0(0.0) 13.7)
Lab test abnormal 0(0.0) 1(3.7) 13.7) 0(0.0)
Malaise 0(0.0) 0(0.0) 13.7) 0(0.0)
Vasodilation 13.7) 13.7) 13.7) 0(0.0)
Rhinitis 13.7) 0(0.0) 0(0.0) 13.7)
Skin dry 0(0.0) 0(0.0) 13.7) 0(0.0)

*If a subject experienced the same event more than once on the same dose, the first occurrence was tabulated.
'Buming, stinging, tendemess, irritation, numbness or redness at the tip or meatus of the penis.
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Table 63: Overall Summary of Adverse Events: FSAD 2003-1001-CN

Placebo 500 meg Alprostadil 700 meg Alprostadil 900 meg Alprostadil
Numberof | Times | Numberof | Times | Numberof | Times | Numberof | Times
Patients | Recorded | Patients | Recorded | Patients | Recorded | Patients | Recorded
(Percent) (Percent) (Percent) (Percent)
Patients With at Least One | 20 (20%) 8 24 (24%) 120 26 (26%) £ 36 (36%) [E
Adverse Event
Skin and Appendages 1 (1.0%) 0 2(2.0%) 0 3(3.0%) 2(20%) 2
Vulva ftching 1 (1.0%) 10 2(2.0%) 10 1(1.0%) 1(1.0%) 1
Rash — 1 (1.0%) —
Dermal Allergy 1(1.0%) 1(1.0%) 1
Neural System 1(1.0%) E
Dizziness - 1 (1.0%)
Anomalopia 7 (1.0%) - -
Giddiness 1 (1.0%) 1 — - E
Gastroenteric System 3(3.0%) 1(1.0%) 2(20%)
Bellyache 1(1.0%) — 1(1.0%) 1
Nausea 2(2.0%) -
Paradentosis — — T(1.0%) 1
Abdomen Inflation - 1(1.0%) 1
Cardiovascular System 1 (1.0%) 1
Palpitations - 1(1.0%) 1 E
Respiratory System 4 (4.0%) 7 - 3(3.0%) 3 5(5.0%)
Pharyngitis 1 (1.0%) 1
Rhinitis - - 1(1.0%) 1
Upper-Respiratory
Infection 2(2.0%) 2 — 3(3.0%) 3 4(4.0%) 4
Pharynx liching 1(1.0%) 1 - — -
MALE REPRODUCTIVE 1 (1.0%) 5 = = 2(20%)
SYSTEM
‘Spouse Reaction
(local) 1(1.0%) 5 — — 2(20%) 3
FEMALE UROGENITAL 14(14.0%) 3 22(22.0%) 99 18(18.0%) 73 31(31.0%) | 124
SYSTEM
Local Dry and Ache 4 (4.0%) 18 — — 1(1.0%) 3
Local Ache 3(3.0%) 15 6 (6.0%) 18 4(4.0%) 10 5 (5.0%) 16
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Table 63: Overall Summary of Adverse Events: FSAD 2003-1001-CN (Continued)

Placebo 500 meg Alprostadil 700 meg Alprostadil 900 meg Alprostadil
Numberof | Times | Numberof | Times | Numberof | Times | Numberof | Times
Patients | Recorded | Patients | Recorded | Patients | Recorded | Patients | Recorded
(Percent) (Percent) (Percent) (Percent)
Pudendal Sting 1 (1.0%) ) — - T(1.0%) 1 3(3.0%) 5
Pudendal Swell/Ache 2(2.0%) 15 7(7.0%) 24 9(9.0%) 33
Leukorrhea 7 (1.0%) 3 — —
Accidental
Pregnancy 1(1.0%) 1
Vaginal Bleeding — - T(1.0%) 2
Vaginitis - - — 1 (1.0%) 1
Local Dry, Acerbity 3(3.0%) - 1(1.0%) 1(1.0%) 3
Trinchomonas
Vaginitis 1(1.0%) 1 1(1.0%) 1 —
Local Discomfort 1(1.0%) 1 2(2.0%) 2 2(20%) 5
Local Irritation 2 (2.0%) 5 2(2.0%) 6 4(4.0%) 5
Local Bum 3(3.0%) 1 12(12.0%) 46 8(8.0%) 29 17(17.0%) 50
Pudendal Peculiar
Smell 1(1.0%) 1 — —
Underbelly Ache 1 (1.0%) -
Sexual Intercourse
Ache 2(2.0%) 4 1(1.0%) 4 —
Water Glide (Blood-
like) in Vagina 1(1.0%) 2
Fetus Abnormalities 1 (1.0%) 1
Induced Abortion 1 (1.0%) 1
Hysterectomy - — 1(1.0%)
Muscle Pull and Ligament | 1 (1.0%) =
Rupture
Feet Torsion - — 1 (1.0%) 2
Hunch Torsion — 1(1.0%) 2

NOTE: "* indicates that the number (%) of patients = 0 (0%)





image115.png
Ejaculation Latency | Ejaculation Latency
s“;‘“';"" mitial | A Mi""'" Dosage | pfore Administration | after Administration A;“," e
ANumber (vears) | Medicine | (meg) (Minute) (Minute) e
1 Alprostadil | 300 1 1 Urethral Pain
2 Alprostadil | 300 1 1 Urethral Pain
3 Alprostadil | 300 05 1 Urethral Pain
n Alprostadil | 300 2 4
5 Alprostadil | 300 12 13
5 Alprostadil | 300 05 [
7 Alprostadil | 300 15 15 Urethral Pain
8 Alprostadil 300 05 0.5 Urethral Pain
AVE 103 139
sD 0.54 110
SE 0.19 0.39 P>0.05
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Patients

Partners

Patient Number

%

Patient Number

Evaluable Patients

43

100

43

100

Patients with AEs

Penis Engorgement Pain and Bumning

19

4.65

Summary of AEs by Severity
Mild
Moderate

Severe

19

44.18

4.65

‘Need Treatment

Summary of AEs related to Study
Medicine
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s Screening . Onset Duration of " Need Treatment or  Comparison wi
Grow e AdverseBvent e (Min  AE (Min) Heyeeity Not o
PDCI Meatus Urinarius Pain 0.5 20 Moderate No

Penis Pain 05 20 Mild No

Urethra Engorgement Pair 0.2 15 Mild No

Glans Pain 05 15 Mild No

Glans Pain 0.5 18 Mild No
Urethra Pain 1 20 Mild No Disappear
Meatus Urinarius Pain 0.8 25 Mild No Disappear
PDC2 Meatus Urinarius Pain 2 18 Moderate No Disappear
Penis Engorgement Pain (.5 15 Mild No Disappear
Urethra Pain 02 12 Mild No Disappear

Urethra Pain 03 17 Mild No D

Scrotum Pain 0.5 20 Mild No Disappear
Urethra Pain 1 20 Mild No Disappear
Penis Pain 0.5 20 Mild No Disappear
s Pain 0.5 25 Mild No Disappear
Penis Pain 0.5 20 Mild No Disappear
Meatus Urinarius Pain 1 20 Mild No Disappear
PDC3 Meatus Urinarius Pain | 30 Mild No Disappear
Urethra Pain 05 15 Mild No Disappear
Penis Pain 03 15 Mild No Disappear
Urethra Pain 05 25 Mild No Disappear
Urethra Pain 05 18 Mild No Disappear
Meatus Urinarius Pain -~~~ 0.5 15 Mild No Disappear
Penis Pain 05 15 Mild No Disappear
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Body System Placebo Alprostadil (100 meg) Alprostadil (200 meg) Alprostadil (300 meg)

COSTART Term* =434 =34 N=430) =34
et Prob_| Poss | et | Piob | Poss | Dot | Pob | Pows | ber | Pob | Posw
OveralF n () 607 | 263 | 12@8 | 10061 | 50015 | 28(65¢ | 19084 | 161D | 23590 | 212 | (5D | 22061
Body a5 a Whole - = T02) - 205 | 608 = 102 | 300 | 408 - 10
Headache B B 102) - 102 | 409 - - 102) - - -
ervous System = = 102 | 300 | 300 | 208 | 300 | 300 | 208 | 502 | 102 | 04
Dizziness - = 102) - 102 | 205 - 102 | 102 | 205 - 307
Fypereshesi - - - 705 | 209 - 300 | 102 | 102 [ 300 [ - 307
Skin and B B 102 | 208 B 102 | s08) | 102 | 208 B Z08 | 102
Rash = - - 208 - - 409, = 162 = 208 | -
Urogenital System | 15(3.5) | 23(53) | 8(18) | 68(15.7) | 50(115) | 23(53° | 76(17.0) | 75(17.4) | 2040 | 90200) | 68.(15.0) | 18 (a0
Balants 102 | 208 - 205 | 205 - 307 | 307 | 102 | w0ey | sen | 102
Ecema pene - 102) = 102 | 208 = 102 | 102 | 209 | 209 | s09 [ -
Fuiness gentar - - - 307) - - 307) | 300 | 300 - 307 | 102
Genia pan = 205 — [ 2ao | mas | 868 | %60 | %a0 | 1ies | ®eEn | 2as | sen
enie buming @0 | T1@s | 205 | 4164 | 2865 | 502 | e0on | s1aie) | 9@iy | 29 | 960 | 502
Penie enfhema - 502 | 409 [ 8an 706 | 21a9) | 1463 | 409 | 266 | 265 | 502
Fente tchng = 102) - 3070 | 209 [ 1027 [ 209 - 102 | 307 | 209 -
Penie tnging 102 [ 502 | 102 | 502 | 102 | 102 | 604 | s08 | 102 B 102 | 300
Penis dsorder | 1002) | 102) - 209 | 502 | 102 | 307 | 409 [ 102 | 502 | 708 | 307
OTE: ~— idicaies Taf he number (%) of paents =0 (0%
NOTE: Det.= . Prob.= Probably, Poss.

= Possibly
Fatients wih > 1 event within a body system were counted only once in the most elated category for that body system.
© Number of patients with one or more adverse events.
¢ 180 mco srosed wee wisted. oo 0 srshen died SRS, b o Parier A 0 8 Polont A2
200 mcy aprotach) was pdted.be a aTaum daled 260, fom 2 Parner AE 103 PalentAE,
term “pens = prolonged or extended (n=12),penie’ (n=9), penie
).
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Vitaros Vitaros

Adverse Events Placebo 200 meg 300 meg
N 434 430 434
Patient AEs N (%)
Nervous System
Dizziness 1(0.2) 2(0.5) 5(1.2)
Skin and Appendages
Rash 0(0.0) 5(1.2) 2(0.5)
Urogenital System
Balanitis 3(0.7) 7(1.6) 20 (4.6)
Edema, penis 1(0.2) 4 (0.9) 6(1.4)
Fullness, genital 0(0.0) 9(2.1) 4(0.9)
Genital pain 2(0.5) 67 (15.6) 76 (17.5)
Hyperesthesia® 0(0.0) 5(1.2) 6(1.4)
Penile burning 26 (6.0) 106 (24.7) 100 (23.0)
Penile erythema 9(2.1) 39(9.1) 49 (11.3)
Penile itching 1(0.2) 3(0.7) 5(1.2)
Penile tingling 7(1.6) 11(2.6) 4(0.9)
Penis disorder” 2(0.5) 8(1.9) 15 (3.5)
Partner AEs N (%)
Urogenital System
Vaginal burning 7(1.6) 30 (7.0) 18 (4.1)
Vaginitis 5(1.2) 3(0.7) 6(1.4)

*  Includes penis sensitivity.

®  Includes prolonged or extended erections, penile throbbing, penile

numbness, excessive rigidity, and lack sensation of peni:





image120.png
Dose of Alprostadil
Total Number of Subjects 200 mcg
N=1161
Probably Probably/
Relationship* Not/ Definitely
Possibly
Any TEAE 30 (2.6%) | 175 (15.1%)
Body System COSTART Term
Body as a Whole
APPLICATION SITE REACTION 12 (1.0%) 134 (11.5%)
PAIN APPLICATION SITE 2(0.2%) 45 (3.9%)
Urogenital
PENIS DISORDER " 0(0.0%) 17 (1.5%)
Total Number of Partners
Any TEAE 5(0.4%) 15 (1.3%)
Urogenital
VULVOVAGINAL DISORDER 5 (0.4%) 14 (1.2%)

™" COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain
to pain injection site; for clarification, “injection” was replaced with “application.” COSTART
coded prolonged or painful erection to penis disorder and vaginal itching or burning to
vulvovaginal disorder.

*  Does not include subjects or partners with TEAE relationship described as “definitely not”; only
subjects or partners with observed data are tabulated; not all TEAE had relationship identified.
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Dose of Alprostadil

Total Number of 100 mcg 200 mcg 300 mcg
Subjects N =25 N=124 N =846
Probably | Probably/ | Probably | Probably/ | Probably | Probably/
Relationship* Not/ Definitely Not/ Definitely Not/ Definitely
Possibly Possibly Possibly
Body System COSTART
Term
Body as a Whole
APPLICATION SITE 0(0.0%) | 6(24.0%) | 0(0.0%) | 14 (11.3%) | 6(0.7%) |93 (11.0%)
REACTION
PAIN APPLICATION
SITE™ 0(0.0%) | 6(24.0%) | 0(0.0%) | 8(6.5%) | 4(0.5%) | 33(3.9%)
LAB TEST ABNORMAL | 0 (0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 7(0.8%) 0(0.0%)
HEADACHE 0(0.0%) 0(0.0%) 2(1.6%) 0(0.0%) 4(0.5%) 3(0.4%)
EDEMA APPLICATION
SITE 0(0.0%) 0(0.0%) 0(0.0%) 2(1.6%) 0(0.0%) 2(0.2%)
Urogenital
PENIS DISORDER " 0(0.0%) 0(0.0%) 0(0.0%) 5 (4.0%) 2(0.2%) 7(0.8%)
PROSTATE
DISORDER 1(4.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%) 0(0.0%)
HEMATURIA 0(0.0%) | 0(0.0%) | 0(0.0%) | 0(0.0%) | 4(0.5%) | 0(0.0%)
Total Number of Partners 100 mcg 200 meg 300 meg
N=25 N=124 N =846
Any TEAE" 0(0.0%) | 0(0.0%) | 1(0.8%) | 1(08%) | 5(0.6%) | 17 (2.0%)
Urogenital
VULVOVAGINAL
DISORDER " 0(0.0%) 0(0.0%) 1(0.8%) 1(0.8%) 2(0.2%) | 16 (1.9%)

™" COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain to pain
injection site; for clarification, “injection” was replaced with “application.” COSTART coded prolonged or
painful erection to penis disorder and vaginal itching or burning to vulvovaginal disorder.

*  Does not include subjects or partners with TEAE relationship described as “definitely not”; only subjects
or partners with observed data are tabulated; not all TEAE had relationship identified.
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10% Terbinafine Placebo Nail Lamisil Cream
Treatments HCI Nail Lacquer® Lacquer (Vehicle)
Number of subjects N=20 N =20 N=16
Body System
COSTART Term
j ith Al
T CNSALERE | awe | swa | s
Skin and Subcutaneous Tissue
Disorders 2(10.0) 7(35.0) 3(18.8)
Nail disorder 2(10.0) 1(5.0) 0
Skin inflammation 0 0 3(18.8)
Erythema 0 2(10.0) 0
Skin fissures 0 2(10.0) 0
Blister 0 1(5.0) 0
Skin hyperpigmentation 0 1(5.0) 0
Skin hypertrophy 0 1(5.0) 0
Skin hypopigmentation 0 1(5.0) 0
Skin irritation 0 1(5.0) 0
General Disorder and Administration
Site Conditions ° 3(150) 0
Application site reaction 0 2(10.0) 0
Edema 0 1(5.0) 0
Clinical Chemistry 0 1(5.0) 0
Hepatic enzyme increased 0 1(5.0) 0
Nervous System Disorders 1(5.0) 0 0
Headache 1(5.0) 0 o

NOTE: All percentages are rounded. Subjects are counted only once within each row of the table.
* _ The placebo and 10% terbinafine HCI nail lacquer contained 0.5% DDAIP HCI.
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Site/ Gender/ Adverse Event Onset Duration Intensity Drug
Patient Age/Race’ COSTART Term Day’ of AE Relationship
[ Pracebo”
Dyspnea 33 4days Severe Definitely not
Thrombocytopenia” 85 Continuing Severe Probably not
Lung edema 40 6 days Mild Definitely not
Diplopi 2 2days Mild Definitely not
Atrial fibrilation 3% 5days Severe. Definitely not
Cholecystitis 20 5days Severe. Definitely not
Coronary artery disorder” %8 2days Severe Defintely not
Death 8 = Severe Definitely not
Coronary artery disorder 31 Same day Moderate | Definitely not
Gastrointestinal disorder 21 7days Severe Definitely not
| Alprostadil 100 meg”
Vaanans- Lung disorder 77 2days Severe Definitely not
Bilirubinemia 21 31 days Moderate | Definitely not
Cholelithiasis 51 2days Moderate | Definitely not
CNS neoplasia 27 2days Severe Definitely not
Lymphomaike reaction 28 Continuing Severe Definitely not
Cerebral ischemia 21 ‘Same day Mild Definitely not
Abdominal pain 2 7days Moderate | Definitely not
Lung disorder 2 4days Moderate | Definitely not
Ventricular fibrillation 105 Same day Moderate | Definitely not
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Site/ Gender/ Adverse Event Onset Duration Intensity Drug
Patient AgelRace’ COSTART Term Day” of AE Relationship
Alprostadil 200 meg”

Gl neoplasia’ ~1 month” 2 months Mild Definitely not
Chest pain 28 5days Moderate | Definitely not
Urinary tract infection 28 5days Severe Definitely not
Fever 28 5days Moderate | Definitely not
Gastrointestinal carcinoma 16 3days Severe Definitely not
Diabetes melitus 84 3days Severe Probably not
Myocardial infarction 38 5days Severe Definitely not
Vascular anomaly 35 7days Severe Definitely not
Duodenal ulcer hemorrhage 42 4 days Severe. Definitely not
Chest pain 23 3days Severe. Definitely not
Bone fracture 59 8days Severe Definitely not
Bone fracture 17 2days Severe Definitely not
| Alprostadil 300 meg
Angina pectoris® 16 4 days Severe Definitely not
Chest pain 114 2days Severe Definitely not
Joint disorder’ ~-2 years' Ended Day 39° | Severe Definitely not
Chest pain 40 2days Severe Definitely not
Chest pain 78 4days Severe Definitely not
Carcinoma of the liver 76 Continuing Severe Definitely not
Atrial fibrillation 2 3days Moderate | Definitely not
Myocardial infarction 46 6days Severe Probably not
Myocardial infarction 31 5days Severe Defnitely not
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Site/ Gender/ Adverse Event Onset Duration Intensity | Drug
Patient Age/Race’ COSTART Term Day’ of AE Relationship
E Coronary occlusion 26 2days Severe Definitely not
Coronary occlusion 3 3days Moderate | Definitely not
Myocardial infarction 88 4days Severe Definitely not
Pneumonia 80 4 days Severe Probably not
Infection 83 11 days Severe Definitely not
Carcinoma - Continuing Severe Definitely not
Coronary artery disorder 3 7 days Severe Definitely not
Myocardial infarction 3 2days Severe Probably not
Chest pain 3 2days Severe Probably not
Atrial fibrillation 7 2days Moderate Probably not
Ventricular arrhythmia T 2days Moderate | Probably not
71 3days Severe Definitely not
* Relatve to date of frst DB dose.
The AE of “Myocardial Infarction” for Patient (placebo) was updated, per an erratum dated 9/19/03, from “Important Medical Event” to “None of
, the Above” and was not considered an SAE.
2 Reported at folow-up visit
‘The AE of *Hemia" for Patient (100 meg alprostadil) was updated, per an erratum dated 10/23/03, from “Hospitalization/Prolonged
,  Hosptalzation to "None of the Above” and was not considered an SAE.
The AE of ‘Melenar for Patient (200 meg alprostadil) was updated, per an ematum dated 9/15/03, from “Important Medical Event to "None of the.
Above” and was not considered an SAE.
? The AE of “GI Neoplasiar for Patent (200 meg alprostadi) was updated, per an eatum dated 9/15/03, from “None of the Above™ to
“Hosptalization/Prolonged Hospitalization” and was considered an SAE.

The start date of this AE was 02/-/2002.
Not a treatment-emergent AE, but listed since the AE continued while on study treatment.
The start date of this AE was 06/--/2000.
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Site/ Gender’ | Adverse Event Onset Duration Intensity | Drug
Patient COSTART Term Day’ of AE Relationship

Alprostadil 100 mcg

Accidental injury’ 27 17 days Severe | Definitely not
Pneumonia 51 4 days Severe Definitely not
[_Alprostadil 200 meg
[ Cholelithiasis [0 [2days [ Severe [ Definitely not
( Alprostadil 300 mcg
Gastrointestinal disorder | 46 Continuing | - -

Allergic reaction Same day | Severe Definitely not

7 Allergic reaction 3 days Severe Definitely not

~(an

| Allergic reaction Same day | Severe Definitely not

NOTE: “--” = not recorded in database

* F=female

Relative to date of first DB dose.

Partner AE; verbatim terms for 2 events = burn left foot, burn left hand.

The partner of Patient reported three separate allergic reactions to an unidentified ACE
inhibitor.

b
©
]
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Dose of Alprostadil
Dose Group 300 meg
Number of Subjects or Partners N =846
Intensity Wild Moderate Severe
Subjects with any TEAE™ 149 (17.6%) 103 (122%) 23 (27%)
Body System
COSTART Term
Body, General
APPLICATION SITE REACTION 74(8.7%) 23(27%) 4(0.5%)
PAIN APPLICATION SITE 27 (3.2%) 10 (1.2%) 0(0.0%)
LAB TEST ABNORMAL 18 2.1%) 2(02%) 0(0.0%)
PAIN 6(0.7%) 4(05%) 1(0.1%)
INJURY ACCID 2(0.2%) 7(0.8%) 1(0.1%)
HEADACHE 5(0.6%) 2(0.2%) 1(0.1%)
PAIN BACK 1(0.1%) 6(0.7%) 1(0.1%)
INFECTION 4(0.5%) 1(01%) 0(0.0%)
FLU SYNDROME 1(0.1%) 5(0.6%) 0(0.0%)
HYPERGLYCEMIA 5(0.6%) 0(0.0%) 0(0.0%)
Cardiovascular
HYPERTENSION 4(05%) 3(0.4%) 1(0.1%)
WMetabolic & Nutritional
EDEMA 4(05%) 1(01%) 0(0.0%)
Respiratory
RHINITIS 17 (20%) 8(0.9%) 0(0.0%)
BRONCHITIS 1(0.1%) 6(0.7%) 0(0.0%)
COUGH INCREASED 4(0.5%) 0(0.0%) 0(0.0%)
Urogenital
PENIS DISORDER 6(0.7%) 3(0.4%) 2(0.2%)
TESTIS DISORDER 4(0.5%) 0(0.0%) 0(0.0%)
HEMATURIA 4(05%) 0(0.0%) 0(0.0%)
Partners with any TEAE" 21 (25%) 3(04%) 2(0.2%)
Urogenttal
VULVOVAGINAL DISORDER " 15 (1.8%) 2(0.2%) 1(0.1%)

T COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain to
pain injection site; for clarification, ‘injection” was replaced with “application.” COSTART coded
prolonged or painful erection to penis disorder and vaginal itching or buming to vulvovaginal
disorder.

*_ Only subjects or partners with observed data are tabulated; not all TEAE had intensity identified.
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Dates of

Dose Adverse Event Onset AEResult | Relationship Max. Drug
(mcg) (COSTART Term) Stop. to Drug Intensity | DIC?
200 | RESPIRATORY 0472972002 | Hospitalization | ProbablyNot | Moderate | No
DISORDER (2) 05/0712002
300 | INJURY 10/08/2002 | Hospitalization | Definitely Not | ~ Severe No
ACCIDENTAL 10122002
300 | ARTERIOSCLEROSIS | 11/0572002 | Hospitalization | DefinitelyNot | ~Severe No
110812002
300 | MYOCARDIAL 08/09/2002 | Hospitalization | ProbablyNot | Moderate | No
INFARCTION (M) 08132002
300 | BONE DISORDER 0972012002 | Hospitalization | DefinitelyNot | Moderate | Yes
0912172002
200 | PROSTATE 071012002 |  important Probably Not Mild Yes
CARCINOMA NOS Medical Event
300 | RESPIRATORY 08/1972002 | Hospitalization | ProbablyNot | Severe | Yes
DISORDER (2) 0812212002
CORONARY ARTERY | 08/2012002 | Persistentor | ProbablyNot | Severe No
DISEASE (CAD) 0872212002 | Sign. Disability
M 08/1972002 | Persistentor | ProbablyNot | Severe | Yes
0812312002 | Sign. Disabilty
200 | CARCINOMA 09/1812002 | Hospitalization | ProbablyNot | Severe | Yes
NOS
300 | PAIN BILIARY 0872512002 | Hospitalization | Definitely Not |  Severe No
0813012002
300 | cap 0772212002 | Hospitalization | Definitely Not |  Severe No
081512002
300 | BONE DISORDER 12/30/2002 | Hospitalization | Definitely Not | ~ Severe No
0110372003
200 | HYPOTENSION 08/0872002 | Important Probably Moderate | Yes
08/08/2002 | Medical Event
DIZZINESS 08/0872002 Important Probably Moderate | Yes
08/08/2002 | Medical Event
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RESPIRATORY
DISORDER

DRUG INTERACTION
PARESTHESIA
CRAMPS LEG
CHOLECYSTITIS

ECG ABNORMAL

LAB TEST ABNORMAL
SINUS BRADYCARDIA
LAB TEST ABNORMAL

LAB TEST ABNORMAL

0872812002
0872812002
0872812002
0872812002
1110972002
1111412002
0972412002
0972412002
1273112002
Nos
1213112002
Nos
1173012002
NOS
121012002
Nos
121012002
NOS

Hospitalization

Hospitalization

Threatening

Threatening

Threatening

Threatening

Threatening

Definitely Not

Definitely Not

Probably Not

Probably Not

Possibly

Definitely Not

Possibly

Possibly

Definitely Not

Severe

Severe

Mild

Yes

Yes

No

NIA

N/A

N/A

No
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HYPERTENSION
BRADYCARDIA
ARTERIOSCLEROSIS
CHEST PAIN
RESPIRATORY
DISORDER (2)
SYNCOPE

CAD

MALAISE

RESPIRATORY
DISORDER

09/05/2002
09/06/2002
1012212002
10242002
08/16/2002
08/17/2002
08/1612002
08/17/2002
102272002
102672002
07/08/2002
0711412002
NOS
NOS
0712612002
0772612002

Hospitalization

Hospitalization

Hospitalization

Hospitalization

Hospitalization
Persistent or
Significant
Disability
Death

Definitely Not

Definitely Not

Definitely Not

Probably Not

Probably Not

Probably Not

Probably Not

Definitely Not

Severe

Severe

Moderate

Severe
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Dates of Days on
Adverse Onset | Relationship Test Maximum
Event Death to Drug Drug Intensity
COPDand | 08/28/02 | Definitely Not 9on Severe
hydrocodone | 08/28/02 200 meg
toxicity
COPD 07/26/02 | Definitely Not | 128 on Severe
07/26/02 300 mcg
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Site/ Adverse Event Onset Duration of AE Intensity Drug
Patient COSTART Term DW. Relationship

_Placebo
Lung edema 40 6 days Mild Definitely not
Headache 9 2days Mild Definitely not
Death ] - Severe Definitely not
Coronary artery disorder a1 Same day Moderate Definitely not

["Alprostadil 100 meg
Rash” 1 5 days Severe Definitely
Penile erythema 52 4 days Moderate Possibly
Penile buming 13 Same day Mild Definitely.
Genital pain 25 Same day Mild Definitely
CNS neoplasia 21 2days Severe Definitely not
Penile buming 26 ‘Same day Moderate Probably
Penile buming a7 1 hour Severe Definitely
Genital pain 8 1day Severe Probably

| |

[Alprostadil 200 meg
Penile burning 56 2days Mild Probably
Genital pain ) ‘Same day Moderate | Definitely’
Urinary tract infection 28 5 days. Severe Definitely not
Genital pain 16 ‘Same day Moderate | Definitely’
(Gastrointestinal carcinoma 16 3days Severe Definitely not
Penile buming 29 ‘Same day Mild Definitely
Penile buming 25 2days Severe Definitely.
Penile burning 69 Same day Moderate Probably
Syncope 36 ‘Same day Moderate | Probably
Genital pain 5 ‘Same day Moderate | Probably
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Penile buring 1 Same day Severe Definitely
Penile erythema 13 30 days Moderate Probably
Genital pain 16 12 minutes Mid Probably
Penile buming 18 33 days Severe Probably
Penile erythema 25 6 hours 50 minutes | Moderate | Probal
Liver function tests abnormal | 6 Continuing Severe Probably not
Balanitis 53 2 hours Moderate | Possibly

[Alprostadil 300 meg
Penile buring 17 Same day Moderate Definitely
‘Angina pectoris. 36 ‘Same day Mild Definitely not
Genital pain 48 Same day Moderate Definitely
Bilirubinemia 5 Continuing Mild/ Definitely not

Moderate
Liver function tests abnormal | 5 Continuing Mild/ Definitely not

Moderate
Penile buring 1 Same day Mild Definitely
Joint disorder” - On Day 39 Severe Definitely not
Genital pain 6 Same day Severe Probably
Penile burning 3t 4 days Moderate Definitely
Penile buring 7 4days Moderate Definitely
Genital pain 3 2days Severe Definitely
Penile erythema® 3 11 days Mid Defintely
‘Carcinoma of liver 76 Continuing Severe Definitely not
Penile buring 10 Same day Moderate Probably
Penile buming 11 Same day Moderate Probably
Penile buring 5 Same day Severe Definitely
Genital edema. 724’ ‘Same day Moderate Definitely
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Site/ Adverse Event Duration of AE

Patient COSTART Term
Genital pain Same day.
Penile burning Same day
Penile burning -
Genital pain —
Penile erythema 1 hour 15 minutes
Myocardial infarction 5 days
Genital pain 2days
Genital pain ‘Same day.
Penile burning ‘Same day
Carcinoma Continuing
Genital pain Same day
Penile buming 4 hours 30 minutes
Genital pain 3 hours 45 minutes
Syncope 2 minutes
Syncope 5 minutes”
Penile buring 2 hours 55 minutes
Prostatic carcinoma 3days
Edema penile 2days
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Site/ Gender/ | Adverse Event Onset |Duration | Intensity | Drug
Patient AgelRace’ | COSTART Term pay’ | ofAE Relationship
 Placebo
F Rash® 3 4 days Miid Probably
| Alprostadil 100 meg
F Vaginal moniliasis | 23 13days | Severe | Definitely not
F Vaginal buring 26| Sameday Mild Possibly
F Vaginal buming 8 | Sameday Mild Definitely
F Vaginal buming 11| Sameday | Moderate | Possibly
Vaginal itching 11| Sameday [ Moderate | Possibly
| Alprostadil 200 meg
- T Vagnalfiching | 8 | Sameday | __Mid__| Definitely
| Alprostadil 300 meg
F Allergicreaction | 4 | 3days | Severe | Definitely Not
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F = female
Relative to date of first DB dose.
Patient had a rash on the groin and abdomen.

The partner of Patient
inhibitor.

reported three separate allergic reactions to an unidentified ACE
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Dose of Alprostadil
Dose Group 200 meg
Number of Subjects or Partners n=1161
Subjects Discontinued Due to TEAE® 16 (1.4%)
Body System
COSTART Term

Body As A Whole

APPLICATION SITE REACTION " 7 (0.6%)

PAIN APPLICATION SITE 2(0.2%)

DRUG INTERACTION 1(0.1%)

HEADACHE 1(0.1%)
Cardiovascular

HYPOTENSION 2(0.2%)

RESPIRATORY DISORDER 1(0.1%)

SYNCOPE 1(0.1%)
Nervous

DIZZINESS 2(02%)
Skin and Appendages

PRURITUS 1(0.1%)

RASH 1(0.1%)
Special Senses

EYE DISORDER 1(0.1%)
Urogenital

PENIS DISORDER 2(02%)

CARCINOMA PROSTATE 1(0.1%)
‘Partners Discontinuing from any TEAE T(0.1%)
Urogenital

INFECTION URINARY TRACT 1(0.1%)

T COSTART coded penile burning or erythema to injection site reaction and meatal or glans pain to
pain injection site; for clarification, “injection” was replaced with “application.” COSTART coded
prolonged or painful erection to penis disorder and vaginal itching or burning to vulvovaginal
disorder.

* Subjects with more than 1 AE that caused discontinuation are counted only once. A
discontinuation in this table may not agree with study conclusion CRF page which had
inconsistencies.
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Dose of Alprostadil

Dose Group 100 meg 200 meg 300 meg
Number of Subjects or Partners N=25 N=124 N = 846
Subjects Discontinued due to any TEAE* 1(4.0%) 5 (4.0%) 24 (2.8%)
Body System
COSTART Term

Body as a Whole

APPLICATION SITE REACTION " 1(4.0%) 3(2.4%) 13 (1.5%)

PAIN APPLICATION SITE 0 (0.0%) 0(0.0%) 3(0.4%)

PAIN 0(0.0%) 0(0.0%) 3(0.4%)

CARCINOMA 0(0.0%) 1(0.8%) 0(0.0%)
Urogenital

PENIS DISORDER " 0(0.0%) 0(0.0%) 3(0.4%)

CARCINOMA PROSTATE 0(0.0%) 0(0.0%) 1(0.1%)

EPIDIDYMITIS 0(0.0%) 0(0.0%) 1(0.1%)

INFECTION URINARY TRACT 0(0.0%) 0(0.0%) 1(0.1%)
Cardiovascular

HYPERTENSION 0(0.0%) 1(0.8%) 0(0.0%)

INFARCTION MYOCARDIAL 0(0.0%) 0(0.0%) 1(0.1%)
Musculoskeletal

BONE DISORDER 0(0.0%) 0(0.0%) 1(0.1%)
Nervous

DIZZINESS 0(0.0%) 0(0.0%) 1(0.1%)
Respiratory

RESPIRATORY DISORDER 0(0.0%) 0(0.0%) 1(0.1%)
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Alprostadil

Body System / Placebo | 100mcg | 200meg | 300 meg
COSTART Term" N=434 N=434 N=430 N=434
Number and Percentage (%) of Patients
Digestive System 21(48) | 25(58) | 22(54) | 23(53)
Liver function tests abnormal 2(05) 3(0.7) 3(07) 4(09)
Hemic and Lymphatic System 5(1.2) 6(1.4) 5(1.2) 6(1.4)
Anemia 1(02) 3(0.7) 2(05) 1(02)
Eosinophilia - = 1(0.2) 1(02)
Hypochromic anemia - - - 1(0.2)
Leukocytosis 2(05) 1(02) 2(05) =
Leukopenia 1(02) = — =
Monocytosis 1(02) - - -
Polycythemia - = = 1(02)
Thrombocytopenia 1(0.2) - - -
Metabolic and Nutritional 13(30) | 12(28) | 7(16) 9(21)
Disorders
‘Alkaline phosphatase increased 1(02) = = =
Biliubinemia 2(05) - 1(02)
BUN increased = 1(02) 1(0.2) =
Creatinine increased - = 1(0.2) =
Hypercalcemia - 1(02) - -
Hypercholesterolemia 4(09) 4(09) 1(0.2) 3(0.7)
Hyperglycemia - - 1(0.2) -
Hyperkalemia 1(02) = 1(0.2) =
Hyperlipemia 6(14) 3(0.7) = 2(05)
Hyperuricemia 2(05) - 2(05) -
Hypoglycemia - = 1(0.2) =
Hypomagnesemia - 1(0.2)

NOTE: " indicates at the number (%) of patients = 0 (0%
NOTE: Laboratory tests for TSH and thyroid hormones were not conducted. Thus,
although hypothyroidism and hyperthyroidism were reported as AEs, they are

not included above.

Patients with > 1 within a body system are counted only once in the total for that body

system
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Subject ‘ Dose TEAE Relationship
Number_| (mcg) to Test Drug |
Before Titration ‘ 200 URINE PROTEIN Definitely Not
UREA NITROGEN Definitely Not
LOW HEMOGLOBIN Definitely Not
200 HYPERLIPIDEMIA Definitely Not
200 BACTERIA - UA Possibly
200 | BACTERIA-UA Possibly
200 | HYPERLIPIDEMIA Definitely Not
After Titration 200 LEUKOCYTES OUT OF RANGE - UA Definitely Not
WBC OUT OF RANGE -UA Definitely Not
300 LOW WHITE CELL COUNT Definitely Not
300 | HIGH TOTAL CHOLESTEROL Definitely Not
300 HIGH TOTAL CHOLESTEROL Definitely Not
300 HIGH GGT, TOTAL CHOLESTEROL Definitely Not
300 | HIGH CREATININE Definitely Not
200 | AMORPHOUS SEDIMENT - UA Definitely Not
BACTERIA, LEUKOCYTES - UA Definitely Not
300 HIGH GGT Definitely Not
300 | HIGH GLUCOSE Definitely Not
300 | HIGH GGT, TIGLYCERIDES Probably Not
300 HIGH GGT Probably Not
200 HIGH PSA Definitely Not
300 HIGH PSA Definitely Not
300 | HIGH CALCIUM, POTASSIUM Probably Not
300 HIGH CREATININE Definitely Not
300 | HIGH GLUCOSE, CHOLESTEROL, Definitely Not
TRIGLYCERIDES Definitely Not
300 | BACTERIA FEW -UA Possibly
KETONE - UA Possibly
HIGH GLUCOSE, POTASSIUM Possibly
300 | HIGH GLUCOSE Definitely Not
300 LOW HEMATOCRIT, HEMOGLOBIN, RED | Definitely Not
BLOOD CELL COUNT
HIGH CREATININE Definitely Not
300 BACTERIA - UA Definitely Not
300 | LOW NEUTROPHILS Possibly
HIGH LYMPHOCYTES Possibly
300 LOW WHITE CELL COUNT Possibly
HIGH EOSINOPHILS Possibly
300 | HIGH CREATININE, TRIGLYCERIDES Possibly
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Dose of Alprosta

Parameter 100 meg 200 meg 300 meg
Calcium (mgfdL)
N 7 48 238
Mean Change (sd) at ET 0.1(04) 0.1(03) 0.1(04)
Within-Group p-value* 039 <0.05 <0.001
N 15 144 438
Mean Change (sd) at SC 02(04) 03(04) 0.1(04)
Within-Group p-value* 0.10 <0.001 <0.001
Albumin (g/dL)
N 7 48 238
Mean Change (sd) at ET 0.1(0.1) 0.1(02) 0.1(0.2)
Within-Group p-value* <0.05 <0.01 <0.001
N 15 144 438
Mean Change (sd) at SC 0.1(0.2) 0.1(02) 0.1(0.2)
Within-Group p-value* 023 <0.01 <0.001
rubin (mg/dL)
N 7 a8 238
Mean Change (sd) at ET 0.4(04) 03(03) 02(02)
Within-Group p-value* <0.05 <0.001 <0.001
N 15 144 438
Mean Change (sd) at SC 02(03) 02(02) 02(03)
Within-Group p-value* <0.05 <0.001 <0.001
Total Cholesterol (mg/dL)
7 48 238
Mean Change (sd) atET | -11.0 (24.1) 10 (253) 03(32.1)
Within-Group p-value* 027 078 089
N 15 144 438
Mean Change (sd)atSC | 0.1 (20.8) 31(282) 0.9 (26.1)
Within-Group p-value* 098 019 050
Globulin (g/dL)
N 7 48 238
Mean Change (sd) at ET 0.1(02) 0.1(03) 0.1(03)
Within-Group p-value* 025 <0.001 <0.001
N 15 144 438
Mean Change (sd) at SC 0.1(0.2) 0.1(03) 0.0(03)
Within-Group p-value* 017 <0.05 <0.01
AST (ULL)
N 7 48 238
Mean Change (sd) at ET 49(43) -13(13.0) 06(57)
Within-Group p-value* <0.05 050 0.11
N 15 144 438
Mean Change (sd) at SC 03(66) 03(54) 0.1(80)
Within-Group p-value® 085 058 086
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Dose of Alprostadil

Parameter 100 meg 200 meg 300 meg
ALT (UIL)
N 7 48 238
Mean Change (sd) at ET 33(65) 05 (16.9) 06(7.8)
Within-Group p-value* 023 084 027
N 15 144 438
Mean Change (sd) at SC 15(10.7) 09(6.8) 1.0 (12.9)
Within-Group p-value* 059 0.11 009
GGT (UIL)
N 7 48 238
Mean Change (sd) atET | -3.7 (19.8) 89(26.4) 4.8(12.8)
Within-Group p-value* 064 <0.05 <0.001
N 15 144 438
Mean Change (sd) at SC 33(68) 44(9.0) 57(195)
Within-Group p-value* 008 <0.001 <0.001
Glucose (mg/dL)
N 7 48 238
Mean Change (sd) atET | 25.1(51.7) 30(416) 6.2(336)
Within-Group p-value* 025 062 <0.01
N 15 144 438
Mean Change (sd) atSC | 6.2(17.8) 43(44.4) 5.4(38.8)
Within-Group p-value* 020 025 <0.01
Potassium (mEq/L)
N 7 48 238
Mean Change (sd) at ET 0.1(04) 0.1(04) 00(04)
Within-Group p-value* 074 025 097
N 15 144 438
Mean Change (sd) at SC 0.1(04) 0.0(0.4) 00(04)
Within-Group p-value* 033 094 018
Alkaline Phosphatase (UIL)
N 7 48 238
Mean Change (sd) atET | 117 (11.9) 75(145) 94(9.7)
Within-Group p-value* <0.05 <0.001 <0.001
N 15 144 438
Mean Change (sd) atSC | 117 (10.8) 9.1(122) 99(11.7)
Within-Group p-value* <0.001 <0.001 <0.001
Sodium (mEq/L)
N 7 48 238
Mean Change (sd) at ET 0.0(24) 08(23) 03(29)
Within-Group p-value* 10 <0.05 013
N 15 144 438
Mean Change (sd) at SC 0.1(34) 07(23) 06(27)
Within-Group p-value* 094 <0.001 <0.001
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Dose of Alprostadil

Parameter 100 meg 200 meg 300 meg
Inorganic Phosphorus (mg/dL)
N 7 48 238
Mean Change (sd) at ET 02(0.3) 0.4(0.5) 02(05)
Within-Group p-value* 021 <0.001 <0.001
N 15 144 438
Mean Change (sd) at SC 0.1(0.4) 02(0.6) 03(06)
Within-Group p-value* 024 <0.001 <0.001
Triglycerides (mgfdL)
N 7 48 238
Mean Change (sd) atET | 26.7 (84.5) 14.8 (76.7) 13.6 (138.3)
Within-Group p-value* 044 0.19 013
N 15 144 438
Mean Change (sd) atSC | -16.5 (97.3) 55(80.1) 19(91.2)
Within-Group p-value* 052 0.42 067
Total Serum Protein (g/dL)
7 48 238
Mean Change (sd) at ET 0.0(0.3) 0.0(03) 00(0.3)
Within-Group p-value* 080 037 085
N 15 144 438
Mean Change (sd) at SC 0.1(0.3) 0.0(0.4) 00(04)
Within-Group p-value* 011 098 014
Uric Acid (mgldL)
N 7 a8 238
Mean Change (sd) at ET 0.1(08) 0.4(09) 02(0.9)
Within-Group p-value* 071 <0.01 <0.001
N 15 144 438
Mean Change (sd) at SC 04(09) 0.4(08) 04(0.8)
Within-Group p-value* 0.11 <0.001 <0.001
Blood Urea Nitrogen (mg/dL)
7 48 238
Mean Change (sd) at ET 20(39) 04(38) 06(44)
Within-Group p-value* 023 047 <0.05
N 15 144 438
Mean Change (sd) at SC 02(3.7) 1.2 (4.0) 05(39)
Within-Group p-value* 084 <0.001 <0.05
Chioride (mEq/L)
N 7 48 238
Mean Change (sd) at ET 26(26) 11(23) 14(28)
Within-Group p-value* <0.05 <0.01 <0.001
N 15 144 438
Mean Change (sd) at SC 06(18) 0.8(238) 5(27)
Within-Group p-value* 0.22 <0.001 <0.001





image144.png
Dose of Alprostadil

Parameter 100 meg 200 meg 300 meg
Creatinine (mgldL)
N 7 48 238
Mean Change (sd) at ET 0.1(0.1) 0.1(02) 0.1(02)
Within-Group p-value* 007 <0.05 <0.001
N 15 144 438
Mean Change (sd) at SC 0.0(0.2) 0.1(0.1) 0.1(0.1)
Within-Group p-value* 058 <0.001 <0.001

NOTE: ET = early termination on or before 14 November 2002; SC = study closure after 14

November 2002.

*_ p-value is applied to the change from the respective baseline.
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Dose of Alprostadil

Parameter 100 meg 200 meg 300 meg
Urine pH
N 7 48 236
Mean Change (sd) at ET 02(0.7) 00(07) 02(0.7)
Within-Group p-value* 045 083 <0.001
N 14 137 425
Mean Change (sd) at SC 03(0.5) 0.1(0.8) 0.1(0.7)
Within-Group p-value* 007 011 <0.01
Specific Gravity
N 7 48 236
Mean Change (sd) atET | 0.000 (0.007) 0.003 (0.008) 0.001(0.007)
Within-Group p-value* <0.05 <0.01
N 14 137 425
Mean Change (sd) at SC | 0.002 (0.009) 0.000 (0.007) 0.000 (0.007)
Within-Group p-value* 038 095 0.15

NOTE: ET = early termination, defined as subjects who terminated on or before 14 November 2002;
SC = study closure, defined as subjects who terminated after 14 November 2002

p-value is applied to the change from the respective baseline.
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Parameter Dose of Alprostadil
100 meg 200 meg 300 meg
Hematocrit (%)
N 7 48 234
Mean Change (sd) at ET 06(33) 12(32) 05(26)
Within-Group p-value* 066 <0.01 <0.01
N 14 143 435
Mean Change (sd) at SC 23(22) -14(25) -1.1(26)
Within-Group p-value* <0.01 <0.001 <0.001
Hemoglobin (g/dL)
N 7 a8 234
Mean Change (sd) at ET 02(08) 03(09) 02(07)
Within-Group p-value* 062 <0.05 <0.001
N 14 143 435
Mean Change (sd) at SC 02(08) 02(07) 0.0(08)
Within-Group p-value* 038 <0.001 070
Platelets (Thou/CUMM)
N 7 a7 234
Mean Change (sd) atET | -37.0 (66.5) 121 (41.7) -19.2 (45.9)
Within-Group p-value* 019 005 <0.001
N 14 142 432
Mean Change (sd)atSC | -14.9 (35.9) 117 (23.3) -16.5 (35.9)
Within-Group p-value* 015 <0.001 <0.001
Red Blood Cells (Mil/mcl)
7 48 234
Mean Change (sd) at ET 0.1(03) 0.1(03) 0.1(03)
Within-Group p-value* 037 <0.01 <0.001
N 14 143 435
Mean Change (sd) at SC 0.1(02) 0.1(02) 0.1(03)
Within-Group p-value* <0.05 <0.001 <0.001
White Blood Cells (Thou/mcl)
7 48 234
Mean Change (sd) at ET 00(1.2) 03(15) 02(1.1)
Within-Group p-value* 095 023 <0.05
N 14 143 435
Mean Change (sd) at SC 05(13) 02(15) 0.0(14)
Within-Group p-value* 022 009 088

NOTE: ET = early termination, defined as subjects who terminated on or before 14 November 2002;

SC = Study Closure, defined as subject who terminated after 14 November 2002.

*_p-value is applied to the change from the respective baseline.
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Dose of Alprosta

Between-Dose

Parameter / Timepoint 100 meg 200 meg 300 meg p-value @
alprostadil | _alprostadil alprostadil
Ventricular Rate (bpm)
7 60 241
Mean Change: ET Visit | 4.1 (11.0) 1.8(856) 09(9.0) 0.2659 (1)
(sd)
Within-Group p-value® | 0.3584 0.1128 0.1249
N 14 153 431
Mean Change: SC Visit | 2.9(9.4) 20(85) 23(95) 09243 (1)
(sd)
Within-Group p-value® | 0.2627 0.0037 0.0000
PRS Interval (ms)
N 7 57 230
Mean Change: ET Visit | -3.7 (3.7) 1.0 (13.6) 07(13.0) 0.4887 (1)
(sd)
Within-Group p-value” | 0.0388 05691 04224
N 14 149 414
Mean Change: SC Visit | 4.1(23.2) 02(19.2) 06(25.2) 0.8586 (1)
(sd)
Within-Group pvalue® | 05154 0.8749 06353
QRS (ms)
N 7 59 240
Mean Change: ET Visit | 1.7 (4.5) 02(16.1) 05(10.0) 0.7576 (1)
(sd)
Within-Group p-value” | 0.3559 09104 0.4098
N 14 151 430
Mean Change: SC Visit | -0.9 (9.2) 08(112) 0.9(185) 0.4564 (1)
(sd)
Within-Group pvalue® | 07331 03863 03281
QTc (ms)
N 7 59 237
Mean Change: ET Visit | 6.6 (15.3) 258 (226) 0.1(292) 05251 (1)
(sd)
Within-Group p-value” | 0.2987 03523 0.9698
N 14 151 429
Mean Change: SC Visit | 0.3 (16.7) 1.4 (45.9) 09(402) 0.8981 (1)
(sd)
Within-Group p-value” | 0.9499 0.7009 06459
R-Axis (degrees)
N 6 58 238
Mean Change: ET Visit | 2.3(9.2) -12(48.7) 0.8(16.4) 07215 (1)
(sd)
Within-Group p-value” | 05635 0.8551 04576
N 14 150 423
Mean Change: SC Visit | -3.7 (13.5) 03(18.1) 05(21.4) 07054 (1)
(sd)
Within-Group p-value” | 03212 0.8154 06350

Only subjects with baseline data for the respective follow-up visits are included.
' "ET= Early Termination; SC = Study Closure.

' One-way ANOVA

*  p-value generated by paired t-test.
()_Indicates values were ranked prior to generating p-values.





image4.png
Time After Dose Administration

Subject Treatment 15 min | 30 min 1 hr 2 hr 4 hr 6 hr 12 hr
i Placebo | 009

20 Placebo 0.07
16 Alprox-TD 100 meg 0.10 0.12 0.09 0.06 0.14

4 Alprox-TD 300 meg 0.06 0.07 0.08 0.05

14 Alprox-TD 300 meg 0.06 | 006

19 Alprox-TD 300 meg . 0.17

-
NOTE: The LOQ of the assay was 0.05 ng/mL. At times when no value is shown, the DDAIP concentration
was below the LOQ. Blood samples were also obtained at 5 min, 8 hr, 18 hr, and 24 hr after dose
administration, but none of the subjects had detectable DDAIP concentrations at those times.
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Dose of Alprostadil

Between-Dose

Parameter / Timepoint " 100 mcg 200 meg 300 meg p-value
alprostadil | _alprostadil alprostadil
Systolic BP (mmHg)
7 69 259
Mean Change: ET Visit (sd) | -3.7 (13.2) 37(112) 05(15.5) 01217 (1)
Within-Group p-value® | 0.4843 0.0077 06139
N 14 159 473
Mean Change: SC Visit (sd) | 0.0(10.6) 0.1(142) 14(132) 07972 (1)
Within-Group p-value* | 1.0000 0.9200 0.0204
Diastolic (mmHg)
7 69 259
Mean Change: ET Visit (sd) | 4.3 (8.5) 32(8.6) 1.0 (9.8) 0.1049 (r)
Within-Group p-value* | 02325 0.0032 00913
N 14 159 474
Mean Change: SC Visit (sd) | 1.1 (6.7) 1.0 (8.0) 1.3(9.1) 0.9686 (r)
Within-Group p-value* | 05577 0.1045 00023
Pulse Rate (beats/min)
N 7 69 258
Mean Change: ET Visit (sd) | 1.9 (14.8) 1.7 (10.0) 20(9.5) 09979 (r)
Within-Group p-value* | 0.7518 0.1615 0.0009
N 14 158 474
Mean Change: SC Visit (sd) | -1.4 (6.9) 33(96) 09(9.7) 0.0439 (1)
Within-Group p-value® | 04770 0.0000 0.0407

™ET= Early Termination; SC = Study Closure.
* _p-value generated by paired t-test
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Alprostadil

Placebo 100mcg | 200meg | 300 meg
Number and Percentage (%) of Patients
Baseline (Visit 2)
Normal, n (%) 429 (99) 425 (98) 423 (98) 431(100)
Abnormal, n (%) 5(1) 9(2 72 2(0
Change to Visit 4 (Week 4)°
No Change,” n (%) 365 (98) 379 (97) 365 (96) 358 (97)
Normal to Abnormal, n (%) 5(1) 6(2 902 9
Abnormal to Normal, n (%) 4(1) 6(2 6(2 2(1)
Change to Visit 5 (Week 8)°
No Change,” n (%) 350 (98) 355 (97) 342 (96) 328 (96)
Normal to Abnormal, n (%) 2(1) 4(1) 9(3) 144)
Abnormal to Normal, n (%) 4(1) 6(2) 5(1) 1(0)
Change to Visit 6 (Week
12)°
No Change” n (%) 393 (99) 401 (99) 388 (99) 386 (97)
Normal to Abnormal, n (%) 3(1) 3 3 1063)
‘Abnormal to Normal, n (%) 1(0) 1(0) - -

NOTE: - indicates that the number (%) of patients = 0 (0%).
* Only patients with observations in both baseline and corresponding visits are counted on the

change in each visit

® Normal to Normal or Abnormal to Abnormal.
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Diabetic Patients

Alprostadil

Body System Placebo 100 meg 200 meg 300 meg
(N=92) (N=96) (N=100) (N=94)
Number and Percentage (%) of Patients
Overall™® 27 (29.3) 56 (58.3) 53 (53.0) 52 (55.3)
Body as a Whole 6(65) 10 (10.4) 4(4.0) 12 (12.8)
Cardiovascular System 5(5.4) 5(5.2) 2(20) 1(43)
Digestive System 2(22) 10 (10.4) 2(20) 7(74)
Endocrine System - - 1(1.0) -
Hemic and Lymphatic System 3(33) - 2(20) 2(21)
Metabolic and Nutritional 3(33) 33) 1(1.0) 2(21)
Disorders
Musculoskeletal System 2(22) 2(21) 1(1.0) 2@21)
Nervous System 2(22) 1(a2) 4(4.0) 1(11)
Respiratory System 8(8.7) 9(94) 9(9.0) 4(43)
Skin and Appendages 1(11) 2@21) 3(30) 2@21)
Special Senses 2(22) = 2(20) 1(1.1)
Urogenital System 10 (10.9) 37 (38.5) 40 (40.0) 37 (39.4)

NOTE: “ indicates that the number (%) of patients = 0 (0%)
Patients with > 1 event within a body system were counted only once in the total for that body

. system

Number of patients with one or more adverse events,
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Cardiac Patients

Alprostadil

Body System Placebo 100 meg 200 meg 300 meg
(N=124) (N=111) (N=127) (N=141)
Number and Percentage (%) of Patients
Overall™ 56 (45.2) 66 (59.5) 76 (59.8) 97 (68.8)
Body as a Whole 9(7.3) 15 (13.5) 14(11.0) 13(9.2)
Cardiovascular System 7(56) 7(63) 4(31) 11(7.8)
Digestive System 8(65) 9(8.1) 5(39) 12 (85)
Endocrine System - 1(0.9) 2(16) 1(0.7)
Hemic and Lymphatic System 2(16) 2(18) 4(31) 3(21)
Metabolic and Nutritional 3(24) 2(18) 2@31) 2(14)
Disorders
Musculoskeletal System 4(32) 3(27) 431) 5(35)
Nervous System 5(4.0) 6(54) 2(16) 7(5.0)
Respiratory System 20 (16.1) 14(126) 5(39) 13(9.2)
‘Skin and Appendages 3(24) 3(27) 4@31) 5(35)
Special Senses 2(16) - 5(39) 2(14)
Urogenital System 17 (13.7) 43 (38.7) 53 (41.7) 72 (51.1)

NOTE: ** indicates that the number (%) of patients = 0 (0%).
Patients with > 1 event within a body system were counted only once in the total for that body

te
. system

Number of patients with one or more adverse events.
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Prostatectomy Patients Alprostadil
Body System Placebo 100 meg 200 meg 300 meg
(N=50) (N=71) (N=46) (N=53)
Number and Percentage (%) of Patients
Overall™® 16 (32.0) 38 (53.5) 29 (63.0) 29 (54.7)
Body as a Whole 1(2.0) 3(4.2) 5(10.9) 2(38)
Cardiovascular System 1(2.0) 3(42) 4@87) 3(5.7)
Digestive System 5(10.0) 4(56) 3(65) 4(5)
Endocrine System - - 2(43) -
Hemic and Lymphatic System 1(2.0) 1(14) 122 -
Metabolic and Nutritional 1(20) 1(14) 2(43) 3(5.7)
Disorders
Musculoskeletal System 1(2.0) - 2(43) -
Nervous System 1(2.0) - 3(65) -
Respiratory System 3(60) 6(85) 6(13.0) 6(113)
‘Skin and Appendages 1(2.0) 3(42) 122) 1(1.9)
Special Senses 2(40) 1(14) 122 -
Urogenital System 5(10.0) 28 (39.4) 17 (37.0) 21 (39.6)

NOTE: ** indicates that the number (%) of patients = 0 (0%).
* " Patients with > 1 event within a body system were counted only once in the total for that body
system.

©  Number of patients with one or more adverse events.
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Hypertensive Patients Alprostadil
Body System Placebo 100 meg 200 meg 300 meg
(N=199) (N=192) (N=186) (N=206)
Number and Percentage (%) of Patients
Overall™® 75 (37.7) 105 (54.7) 105 (56.5) | 115 (55.8)
Body as a Whole 16 (8.0) 17 (8.9) 15 (8.1) 16 (7.8)
Cardiovascular System 9(45) 8(42) 6(32) 13 (6.3)
Digestive System 9(45) 18 (9.4) 6(32) 11(53)
Endocrine System - 2(1.0) 2(11) -
Hemic and Lymphatic System 3(15) 3(16) 4(22) 2(1.0)
Metabolic and Nutritional 5(25) 6(31) 3(16) 1(05)
Disorders
Musculoskeletal System 4(20) 2(1.0) 7(38) 3(15)
Nervous System 5(25) 9(4.7) 4(22) 3(15)
Respiratory System 21 (10.6) 22 (115) 17 (91) 19 (9.2)
‘Skin and Appendages 5(25) 10(5.2) 5(27) 7(34)
Special Senses 4(20) 1(05) 4(22) 1(05)
Urogenital System 24 (12.1) 67 (34.9) 75 (40.3) 87 (42.2)

NOTE: ** indicates that the number (%) of patients = 0 (0%).
* " Patients with > 1 event within a body system were counted only once in the total for that body
system.

©  Number of patients with one or more adverse events.
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Viagra® Failure Patients Alprostadil
Body System Placebo 100 meg 200 meg 300 meg
(N=84) (N=87) (N=72) (N=82)
Number and Percentage (%) of Patients
Overall™® 34 (40.5) 51(58.6) 51(70.8) 51(62.2)
Body as a Whole 5(6.0) 9(103) 6(83) 10(122)
Cardiovascular System 2(24) 4(46) 4(56) 4(49)
Digestive System 4(48) 6(6.9) 5(69) 3(37)
Endocrine System - 1(1.1) 1(14) -
Hemic and Lymphatic System 2(24) 1(11) - =
Metabolic and Nutritional 2(24) - 2(28) 1(12)
Disorders
Musculoskeletal System 3(36) 1(11) 5(69) 1(12)
Nervous System 1(12) 4(46) 1(1.4) 2(24)
Respiratory System 8(9.5) 10 (11.5) 8(11.1) 9(11.0)
‘Skin and Appendages 2(24) 7(8.0) 5(69) 4(49)
Special Senses 1(12) - 3(42) 1(12)
Urogenital System 14(16.7) 35 (40.2) 37 (514) 40 (48.8)

NOTE: ** indicates that the number (%) of patients = 0 (0%).
Patients with > 1 event within a body system were counted only once in the total for that body

te
. system

Number of patients with one or more adverse events.
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Alprostadil | Alprostadil | Alprostadil
Body System Placebo (100 meg) (200 meg) (300 meg)
COSTART Term® N=434 N=434 N=430 N=434
Number and Percentage (%) of Patients
Overall” 162 (37.3) 233 (53.7)° 246 (57.2)° 253 (58.3)
Body as a Whole 34(7.8) 46 (10.6) 34(7.9) 38 (8.8)
Abdominal pain 1(02) 6(14) 3(07) -
‘Accidental injury 7(16) 2(05) 5(12) 1(02)
Back pain 4(0.9) 8(1.8) 1(02) 3(07)
Chest pain 3(07) 2(05) 1(0.2) 6(1.4)
Flu syndrome 4(0.9) 5(12) 8(1.9) 7(16)
Headache 6(1.4) 7(16) 7(16) 3(07)
Pain 1(02) 7(16) 6(1.4) 6(1.4)
Cardiovascular System 14(3.2) 11(25) 14 (3.3) 22 (5.1)
Hypertension 6(1.4) 3(07) 4(0.9) 3(07)
Digestive System 20 (4.6) 25 (5.8) 22 (5.1) 22[5.1)
Gastrointestinal disorder - 5(12) 1(0.2) 1(0.2)
Metabolic and Nutritional 13(3.0) 12 (28) 7(16) 9(21)
Disorders
Hyperlipemia 6(1.4) 3(07) - 2(05)
Nervous System 9(2.1) 15 (3.5) 1433) 15 (3.5)
Dizziness 4(0.9) 4(0.9) 3(07) 6(14)
Hyperesthesia - 4(0.9) 5(12) 6(1.4)
Respiratory System 45 (10.4) 40 (9.2) 42 (9.8) 45 (10.4)
Bronchitis 3(07) 5(12) 5(12) 4(0.9)
Cough increased 5(12) 5(12) 3(07) 4(0.9)
Pharyngitis 13 (3.0) 5(12) 7(16) 8(1.8)
Rhinitis 19 (4.4) 17 (39) 16 (3.7) 17 (3.9)
Sinusitis 8(18) 7(16) 7(16) 9(21)
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Skin and Appendages 12(2.8) 19 (4.4) 16 (3.7) 12 (2.8)
Rash 2(0.5) 7(1.6) 7(1.6) 2(05)
Urogenital System 57 (13.1) 157 (36.2)° 180 (41.9)° 186 (42.9)

Balanitis 3(0.7) 4(0.9) 7(1.6) 21(48)
Edema penile 2(05) 3(0.7) 4(09) 6(1.4)
Fullness genital — 3(0.7) 9(21) 4(0.9)
Genital pain 2(0.5) 48 (11.1) 67 (15.6) 76 (17.5)
Penile burning 26 (6.0) 74 (17.1) 106 (24.7)° 102 (23.5)
Penile erythema 9(2.1) 34(7.8) 39(9.1) 50 (11.5)
Penile itching 1(02) 6(14)° 4(0.9) 5(12)
Penile tingling 7(1.6) 7(16) 11(26) 4(09)
Penis disorder” 2(05) 1023) 9(21) 15 (35)

EIOTE. “~" indicates that the number (%) of patients = 0 (0%).

Patients with >1 event within a body system are counted only once in the total for that body system.

The AE of “Penile ltching” for Patient (100 meg alprostadil) was updated, per an erratum
dated 9/26/03, from a Partner AE to a Patient AE.
The AE of “Penile Buming” for Patient (200 meg alprostadil) was updated, per an eratum

dated 9/26/03, from a Partner AE to a Patient AE.

The following verbatim terms were mapped to the preferred term “penis disorder.” prolonged erection (n
= 12), penile throbbing (n = 9), penile numbness (n = 7), excessive rigidity (n = 6), lack sensation of
penis tip (n = 2), bent penis (n = 1), and midshaft corporal plaque worsening (n = 1). Of these 38
events, two patients (Patients ) each had more than one verbatim term mapped
to “penis disorder’; however, these patients were counted only once for the preferred term “penis
disorder.”
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Alprostadil | Alprostadil | Alprostadil
Placebo (100 mcg) (200 mcg) (300 mcg)
Number of Patients Treated 434 434 430 434

All Causalities

Number and Percentage (%) of Patients

Number (%) of patients with at least 162 (37.3) | 233(53.7)° | 246 (57.2) 253 (58.3)
one Adverse Event (AE)

Number (%) of patients with at least 14 (32) 16 (3.7) 24 (5.6) 35(8.1)
one severe AE

Number (%) of patients withdrawn 4(0.9) 8(18) 17 (4.0) 33(7.6)
due to AES®

Number (%) of patients with serious 10 (2.3)° 7(18)f 10 (2.3)°" 15 (3.5)
AEs*

Number (%) of patients withdrawn 3(0.7) 1(0.2) 2(0.5) 6 (1.4)

due to serious AEs

Treatment-Related”

Number and Percentage (%) of Patients

Number (%) of patients with at least 51(11.8) | 148 (34.1)° | 178 (41.4) 182 (41.9)
one AE
Number (%) of patients withdrawn - 7(1.8) 14 (3.3) 25(5.8)

due to AES®

Number (%) of patients with serious
AEs*

Number (%) of patients withdrawn
due to serious AEs
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Study® DDAIP or DDAIP HCI Concentrations in Formula (% w/w)
0 0.01 | 0.05| 01 03 05 10 (15[ 20 | 25 | 50 Total

Patients
(:‘;\;d};lp_ 315 315 815 19/60
0By |@0%) (20%) | (53%) (32%)
(:'.;'("Y 2 | s 615 | 614 4 | 615 | s | 3sn0s
e | 0% 0%) | @30 (50%) | (40%) | 33%%) | (37%)
o oo [ s fa | ss | 61 | 4 394
40F~CH)) (16%) | (20%) |(14%)| (18%) | (24%) | (17%) (19%)

Study 1 tested formulas with DDAIP and Studies 2 and 3 tested formulas with DDAIP HCT
* Rates were calculated on a per patient basis.

* Rates were calculated on an incidence per group basis. The total AE's in study 40F calculated on a per
patient basis was 81/269 (30%)
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Table 4. Reasons for Exclusion from Intent-to-Treat Efficacy Population

Alprox-TD® | Alprox-TD® | Alprox-TD®
Placebo | (100 mcg) (200 mcg) (300 mcg)
TOTAL PATIENTS RANDOMIZED TO 434 434 430 434

RECEIVE STUDY MEDICATION

Number and Percentage (%) of Patients

No post-dose efficacy results 18 (4.1) 12 (2.8) 18 (4.2) 15 (3.5)
Lost to follow-up 12 (2.8) 5(1.2) 12 (2.8) 6(1.4)
Discontinued due to adverse event(s) 1(0.2) 1(0.2) 2(0.5) 3(0.7)
Protocol violation 1(0.2) 2(0.5) - -
Patient withdrew consent 4(0.9) 4(0.9) 4(0.9) 6(1.4)

Intent-to-treat efficacy (ITT-E) 416 (95.9) | 422(972) | 412(958) | 419 (96.5)

NOTE:

--" indicates that the number (%) of patients = 0 (0%).
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Alprox-TD" | Alprox-TD® | Alprox-TD®
Placebo (100 mcg) (200 mcg) (300 mcg) Total
Randomized® 434 434 430 434 1732
Number and Percentage (%) of Patients
Completed study 351(80.9) | 363(83.6) | 350(814) | 343(79.0) | 1407 (81.2)
Discontinued due to:® 83 (19.1) 71 (16.4) 80 (18.6) 91 (21.0) 325 (18.8)
All causes

Adverse event(s)® 5(1.2) 12 (2.8) 18 (4.2) 34(7.8) 69 (4.0)

Protocol violation®* 10 (2.3) 8(1.8) 4(0.9) 6(1.4) 28 (1.6)

Investigator decision 2(0.5) 0(0.0) 0(0.0) 2(0.5) 4(0.2)

Patient withdrew consent™ | 49 (11.3) 40 (9.2) 37 (8.6) 35(8.1) 161 (9.3)

Lost to follow-up 17 (3.9) 11 (2.5) 21(4.9) 14 (3.2) 63 (3.6)
Intent-to-treat safety (ITT)? 434 (100.0) | 434 (100.0) | 430(100.0) | 434 (100.0) | 1732 (100.0)
Intent-to-treat efficacy ITT-E)® | 416(95.9) | 422(97.2) | 412(95.8) | 419(96.5) | 1669 (96.4)





image162.png
/N (%) of Subjects with Change in IIEF-EF

p-value vs. placebo®

Baseline IIEF-EF Severity Placebo 100 mcg 200 mcg 300 meg
Mild (17-30)
IEF-EF change = 2 48/146 (32.88) 58/132 (43.94) 68/120 (56.67) 69/135 (51.11)
0.0643 0.0001 0.0024

(Moderate (11-16)
IEF-EF change > 5
p-value vs. placebo®

30/161 (18.63)

63/171 (36.84)
0.0002

68/182 (37.36)
0.0001

65/162 (40.12)
<0.0001

Severe (<11)
IIEF-EF change > 7

8/101 (7.92)

28/118 (23.73)

23/103 (22.33)

26/120 (21.67)

p-value vs. placebo®

p-value vs. placebo® 0.0017 0.0057 0.0050
Total
Clinically significant 86/408 (21.08) 149/421 (35.39) | 159/405(39.26) | 160/417 (38.37)
IIEF-EF change
<0.0001 <0.0001 <0.0001

a From Fisher's exact test to test differences in percent of subjects meeting change criterion
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Baseline IIEF-EF Severity
Penetration Rate

/N (%) of Subjects Meeting Penetration Success Rate Criterion

Placebo

100 meg

200 meg

300 meg

Mild (17-30)
Change > 21.4%
p-value vs. placebo’

17/147 (11.56)

15/131 (11.45)
>0.9999

14/123 (11.38)
>0.9999

30/133 (22.56)
0.0163

Moderate (11-16)
Change > 21.4%
p-value vs. placebo’

35/165 (21.21)

40/171 (23.39)
0.6947

60/184 (32.61)
0.0219

51/158 (32.28)
0.0320

Severe (<11)
Change > 21.4%
p-value vs. placebo’

16/99 (16.16)

32/116 (27.59)
0.0498

2/103 (31.07)
0.0138

43/119 (36.13)
0.0012

Total
Clinically significant
SEP-2 change >21.4%
p-value vs. placebo®

68/411 (16.55)

87/418 (20.81)

0.1299

106/410 (25.85)

0.0012

124/410 (30.24)

<0.0001

a From Fisher's exact test to test differences in percent of subjects meeting change criterion
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Baseline ITEF-EF Severity

n/N (%) of Subjects Meeting Maintenance Success Rate Criterion

Ejaculation Rate Placebo 100 mcg 200 meg 300 meg
Mild (17-30)
Change > 23% 31/147 (21.09) 30/131 (22.90) 39/123 (31.71) 41/133 (30.83)
p-value vs. placebo’ 0.7722 0.0519 0.0751

Moderate (11-16)
Change > 23%
p-value vs. placebo”

35/165 (21.21)

53/171 (30.99)
0.0473

69/184 (37.50)
0.0010

46/158 (29.11)
0.1233

Severe (<11)

Change > 23% 7/98 (7.14) 23/116 (19.83) 20/103 (19.42) 22/119 (18.49)
p-value vs. placebo” 0.0096 0.0127 0.0162
Total
Clinically significant 73/410 (17.80) 106/418 (25.36) 128/410 (31.22 109/410 (26.59)

SEP-3 Change > 23%
p-value vs. placebo®

0.0089

<0.0001

0.0032

a From Fisher’s exact test to test differences in percent of subjects meeting change criterion
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Studies MED 2000-004 and MED 2000-005
Pivotal Results Combined by Severity of Erectile Dysfunction
IIEF-EF Domain Score Mean Change from Baseline

Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 1.6 0.2 -1.3 -4.2
100 meg 44 20 -0.3 -1.3
200 mcg 37 28 22 -0.6
300 mcg 43 28 13 -0.8
Studies MED 2000-004 and MED 2000-005
SEP 3 -Vaginal Penetration Success Rate
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 6.4 -4.5 -8 -15.8
100 meg 16.2 0.5 -5.8 -1.3
200 mcg 155 6.5 -2.3 -13.5
300 mcg 222 44 07 -2.4
Studies MED 2000-004 and MED 2000-005
SEP 4 - Intercourse Completion Rates
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 05 6.5 32 -25
100 meg 126 6.1 94 25
200 mcg 8.2 16.1 17.8 -12.9
300 mcg 10.0 76 9.9 -74
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Number of Subjects (%): 100 meg 200 meg 300 meg Total
Screened 1229
Visit 1 (Enrolled) 1162
Screen Fallure 67
TEST DOSE/TITRATION

Visit 2 (In-Clinic Dose/30-Day Supply)

Enrolled 1161 (99.9%) 1161
Screen Failure (a) 1(0.1%) 1
Visit 3 (Days 30 £5)

Visit Completed 995 (85.6%) 995
Lost to Follow-Up 10 (0.9%) 10
Early Termination (b) 156 (13.4%) 156
Visit 3 Final Dose Assignment 25 (2.2%) 124 (10.7%) 846 (72.8%) 995
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FINAL DOSE ASSIGNMENT

Safety Population 100 mcg 200 meg 300 mcg Total
Number of Subjects (%): N=25 N=290 N=846 1161
Visit 4 (Days 60 £5)

Visit Completed 15 (60.0%) 97 (334%) 491 (58.0%) 603
Lost to Follow-Up 1 (4.0%) 2(0.7%) 8 (1.0%) 1
Early Termination (b) 9(36.0%) 25(8.6%) 347 (41.0%) 381
Visit 5 (Days 180 £30)

Visit Completed 2 (8.0%) 21(7.2%) 121 (14.3%) 144
Lost to Follow-Up 0(0.0%) 0(0.0%) 11 (1.3%) 1
Early Termination (b) 13 (52.0%) 76 (26.2%) 359 (42.4%) 448
Visit 6 (Days 270 £30)

Visit Completed 0(0.0%) 0(0.0%) 0(0.0%) 0
Lost to Follow-Up 0(0.0%) 0(0.0%) 3 (0.4%) 3
Early Termination (b) 2 (8.0%) 2(0.7%) 118 (14.0%) 141
Visit 7 (Days 360 £30)

Visit Completed 0(0.0%) 0(0.0%) 0(0.0%) 0
Lost to Follow-Up 0(0.0%) 0(0.0%) 0(0.0%) 0
Early Termination (b) 0(0.0%) 0(0.0%) 0 (0.0%) 0
EARLY TERMINATION DISPOSITION

Visit On or Before 11/14/02 (closure date) 7 (28.0%) 94 (32.4%) 295 (34.8%) 395
Visit After 11/14/02 (closure date) 15 (60.0%) 174 (60.0%) 498 (58.9%) 687
No Closeout Visit Completed (c) 2 (8.0%) 10 (3.4%) 32 (3.8%) 44
Lost to Follow Up (d) 1 (4.0%) 12 (4.2%) 22 (2.6%) 35
Totals 25 (100.0%) 290 (100.0%) 846 (100.0%) 1161
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PatientiD: __ Datoof MedicationUse: ___/___/____ Time:
Wonth Day  Year

Please circle your answers.

1. Did you attemptto have a sexual encounter?
YES  NO

2. Were you able to achieve at least some erection (some entargement of the penis)?
YES NO

3. Were you able to insert your penis into the partner's vagina?
YES  NO

4. Did your erection last long enough for you to complete intercourse with ejaculation?
YES  NO

5. Were you satisfied with the hardness of your erection?
YES NO

6. Were you satisfied overall with this sexual experience?
YES NO

Thank you for completing this diary page.
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(a) Subject No. discontinued because of an adverse event before test drug treatment and is not included in any
subsequent analysis.

(b) Includes terminations before or because of study closure; see Early Termination Disposition above.

(c) Represents early subjects who did not complete any safety termination evaluation after study closure.

(d) Represents subjects who did not complete any safety termination evaluation before study closure.
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Alprostadi] 200 mcg

(n=1161)

Alprostadil 100 meg (n = 25)

Alprostadil 200 meg (n = 290)

Alprostadil 300 meg (n = 846)

L 1

f

f

Day:-14to-1 0 B0s5 6025 18025 2705 3605
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While using the study medication, did you feel that
your erections improved?

Not at All Intensely

1 2 3 4 5 6 7
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ASSESSMENT OF ERECTION:
Patient ID: Date of Medication Use: / 1.

Month Day Year

Circle one of the following:

[1] no evidence of any tumescence or erection

[2] partial tumescence (not likely to be sufficient for penetration)

(3] greater tumescence sufficient for vaginal penetration but not fully rigid
[4] full rigidity

[5] excessive rigidity
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Alprostadil Alprostadil | Alprostadil
Body System Placebo (100 mcg) (200 meg) (300 meg)
COSTART Term* N=434 N=434 N=430 N=434
Urogenital System 57 (13.4) 157 (36.2)° 180 (41.9)° 186 (42.9)

Balanitis 3(07) 4(0.9) 7(16) 21(48)
Edema penile 2(05) 307) 4(0.9) 6(1.4)
Fullness genital = 307 9(2.1) 4(09)
Genital pain 2(05) a8 (11.1) 67 (15.6) 76 (17.5)
Penile burning 26 (6.0) 74 (17.1) 106 (24.7)° 102 (23.5)
Penile erythema 9(2.1) 34 (7.8) 39 (9.1) 50 (11.5)
Penile itching 1(0.2) 6(1.4) 4(0.9) 5(12)
Penile tingling 7(16) 7(1.6) 11(26) 4(09)
Penis disorder” 2(05) 10 23) 9(2.1) 15 (35)





image10.jpeg
Estimates

Primary Variable | Placebo Mean | Active Mean | Standard Deviation | Power
SEP Question #3 42% 57% 36% 98%
SEP Question #4 27% 42% 36% 98%
EF Domain 1 4 7.38 97%
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Alprox-TD" | Alprox-TD" | Alprox-TD®
Placebo (100 meg) (200meg) | (300 meg) Total
Randomized® 434 434 430 434 1732
Number and Percentage (%) of Patients
Completed study 351(809) | 363(83.6) | 350(814) | 343(79.0) | 1407 (81.2)
Discontinued due to® 83(19.) | 71(164) | 80(186) | 91(21.0) | 325(188)
All causes
Adverse event(s)® 50.2) 1228) 18(42) 34(18) 69 (4.0)
Protocol violation®® 1023) $(18) 4(09) 6(1.4) 28(1.6)
Investigator decision 2(0.5) 0(0.0) 0(0.0) 2(0.5) 402
Patient withdrew consent™ | 49 (113) | 40(92) 3786 35(8.1) 161 (9.3)
Lost to follow-up 17(39) 11235) 21(49) 14(2) 63(3.6)
Intent-to-treat safety (ITT)* 434(100.0) | 434(100.0) | 430(100.0) | 434(1000) | 1752 (100.0)
Intent-to-treat efficacy (ITT-E)* [ 416(95.9) | 422(97.2) | 412(958) [ 419(965) [ 1669(964)
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AlpraxJD' .ﬂpmx-m‘ Alprax—TD'
Placebo | (100 meg) | (200 mcg) (300 mcg)
TOTAL PATIENTS RANDOMIZED TO 434 434 430 434
RECEIVE STUDY MEDICATION
Number and Percentage (%) of Patients
No post-dose efficacy results 18 (4.1) 12(2.8) 18 (4.2) 15(3.5)
Lost to follow-up 12(2.8) 5(1.2) 12 (2.8) 6(1.4)
Discontinued due to adverse event(s) 1(0.2) 1(0.2) 2(0.5) 3(0.7)
Protocol violation 1(0.2) 2(0.5) - -
Patient withdrew consent 4(0.9) 4(0.9) 4(0.9) 6(1.4)
Intent-to-treat efficacy (ITT-E) 416 (95.9) | 422(972) 412 (95.8) 419 (96.5)
NOTE: *--" indicates that the number (%) of patients = 0 (0%).
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Alprox-TD® Alprox-TD* Alprox-TD®
Pracebo (100 mcg) (200 meg) (300 meg) pevalue Total
Age (years)
N 434 434 430 34 1732
Mean 609 608 600 610 0373 60.7
‘Standard Error 048 045 048 048 024
‘Minimun to Maximum 31087 351086 241087 231086 231087
Age, 265, 1 (%) [ 1ma@on 155G57) | 144(335) 176 (40.6) | [ 609079
‘Height (inches)
N 433" 434 430 430 1727
Mean 70.018 70092 70217 70431 0536 70.189
‘Standard Error 01371 01439 01310 03511 01058
‘Minimum o Maximum | 6100107800 | 580010 78.40 6100107800 | 56,000 210.00 56,00 10 210.00
‘Weight (pounds)
N 433" 433" 430 431 1727°
Mean 202,069 204914 205250 205302 0.528 204381
Standard Ertor 17556 18532 17476 1.8663 09031
‘Minimum fo Maximum | 121.00 10 362.00 | 117.0010355.00 | 120001037600 | 73.00 to 365.00 73.00 t0 376.00
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For race, from Chi-square test. For age, weight and height, from one-way analysis of variance. For race, Asian, Hispanic, American Indian, and Other
were combined for the p-value.

One patient in the placebo group and three patients in the 300 meg alprostadil
treatment group had missing baseline height and weight measurements, one patient in the 100 meg alprostadil treatment group had
a missing baseline weight measurement, and one patient in the 300 meg alprostadil treatment group had a missing baseline height

‘measurement.
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Alprox-TD® Alprox-TD® Alprox-TD®
Placebo (100 mcg) (200 meg) (300 mcg) p-value” Total
Race.n (%)
N 434 434 430 434 1732
Caucasian | 375 (36.4) 372(85.7) 363 (84.4) 379 (873) 0538 1459 (36.0)
African American 37685) 4104 37(86) 28(65) 14383)
Asian 4009) 102) 409 102) 10(0.6)
Hispanic 15@3.5) 163.7) 16 (3.7) 21(4.8) 68 (3.9)
American Indian 102) 102) 5(12) 102) 5005
Other 2(035) 307) 5(12) 4(09) 1308
Medical History. 1 (%)
Diabetes | 92(21.2) 96 (22.1) 100 (23.3) 94(217) 382 22.1)
Cardiac | 12425.6) 11125.6) 127(20.5) 141 (32.5) 503 (29.0)
Prostatectomy | 50 (11.5) T1L(164) 46(10.7) 53(122 220(127)
Hypertension | 199 (45.9) 192 (442) 186 (43.3) 206 (47.5) 783 (45.2)
Viagra® Failure 84(19.4) 87 (20.0) 72(16.7) 82 (18.9) 325 (18.8)

* For race, from Chi-square test. For age, weight and height, from one-way analysis of variance. For race, Asian, Hispanic, American Indian, and Other
were combined for the p-value.
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Summary of Baseline Primary Efficacy Endpoints

Intent-to-Treat Efficacy Population

Alprox-T0
Placebo 100 mcg. 200 meg 300 meg p-values
Dutation of Srectile Dysfunction
3 - 12 months N (3) 24 (5.8 23 (5.5 31 (.5 25 (6.08) 0.609.
> 12 months N (%) 392 (94.20) 399 (34.5%) 381 (92.58) 394 (34.0%)
TIEF@ Erectile Punction Domain Scored
v 416 122 a12 419
Mean FUSY 3.7 13.7 137 0.666
std. Dev. 5.49 5.59 5.24 5.33
Hedian 14.0 13.0 14.0 1.0
in-vax 1-26 1-26 1-25 1-25
TIRF - International Tndex of Frectile Fumction.

Sum of scores for Q1, 2, 3, 4, 5, and 15 in the IIEF. A higher score indicates a more favorable respons
SEP - Sample Sexual Encounter Profile.

Based on patient's diary. Score: l-Yes, 0=No. Sum of all ‘Yes' responses at Visit 3.

For duration, from Chi-square test. For IIEF Erectile Function Domain Score, SEP Q3, and SEP 4,

from one-way Analysis of Variance with treatment as factor.

Alprox-TD
Placebo 100 mcg. 200 meg 300 meg
SEPE O3 - Were you able to insert your pem
into the partner's vagina?*
w as 122 a2 ae
Mean 3.0 3.0 2.8 2.8 0.563
std. Dev. 2.33 2.39 2.42 2.36
Median 3.0 3.0 3.0 3.0
Min-Max 0-5 0-8 0o-8 0-8
SEPS Q4 - Did your erection last long encugh
for you to complete intezcouzse with
ejaculation?*
n 413 422 a1
Hean 1.6 1.8 1.6 0.365
std. Dev. 1.89 2.0 1.94
Median 1.0 1.0 1.0
Min-Max 0-8 0-8 0-8
@ TI8F - International Index of Erectile Function.
@ sum of scores for Q1, 2, 3, 4, 5, and 15 in the IIEF. A higher score indicates a more favorable response.
& SFP - Sample Sexual Encounter Profile.
+ Based on patient's diary. Score: l-Yes, Oelo. Sum of all 'Yes' responses at Visit 3.
$ For duration, from Chi-square test. For IIEF Erectile Function Domain Score, SEP O3, and SEF 04,

from one-way Analysis of Variance with treatment as factor.
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(Intent-To-Treat Safety Population)

Alprox-TD" | Alprox-TD® | Alprox-TD®
Disease Category*” Placebo | (100 meg) | (200meg) | (300 meg) Total
Patients with one or more secondary | 430 (99.1) | 428 (98.6) 423 (98.4) 427 (98.4) 1708 (98.6)
diagnoses
Body as a Whole 238 (54.8) | 255(58.8) 245 (57.0) 244 (56.2) 982 (56.7)
Cardiovascular System 254 (58.5) | 251(57.8) 243 (56.5) 270 (62.2] 1018 (58.8)
Digestive System 206 (47.5) | 215(49.5) 202 (47.0) 218 (50.2) 841 (48.6)
Endocrine System 128 (29.5) 128 (29.5) 126 (29.3) 125 (28.8) 507 (29.3)
Hemic and Lymphatic System 11 (2.5) 9(2.1) 12(2.8) 12(2.8) 44 (2.5)
Metabolic and Nutritional Disorders | 210 (48.4) | 190 (43.8) 190 (44.2) 221 (50.9) 811 (46.8)
Musculoskeletal System 234(53.9) | 254(585) | 233(54.2) | 237(54.6) | 958(55.3)
Nervous System 119 27.4) 134 (30.9) 123 (28.6) 118 (27.2) 494 (28.5)
Respiratory System 187 (43.1) 178 (41.0) 174 (40.5) 179 (41.2) 718 (41.5)
Skin and Appendages 108 (24.9) 115 (26.5) 118 (27.4) 109 (25.1) 450 (26.0)
Special Senses 203 (46.8) | 216(49.8) | 195(453) | 201(463) | 815 (47.1)
Urogenital System 284 (654) | 271(62.4) 272 (63.3) 270 (62.2) 1097 (63.3)

category.

®  Secondary diagnoses prestudy.

A patient may have had abnormalities in > 1 disease category. The patient was counted only once within a
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Summary of Baseline Vital Signs
Intent-to-Treat Safety Population

Alprox-T0
Placebo 100 meg 200 meg 300 meg. p-valves
SYSTOLIC BLOOD PRESSURE (mmkig)
sitting N 430 434 430 a3
Hean 131 1326 130.6 132.9 0.995
ser 0.70 0.71 0.71 0.73
Median 130.0 130.0 130.0 130.0
Min-Hax 96 - 180 98 - 184 30 - 180 9 - 182
Standing N a3 432 430 432
Mean 133.5 1338 1319 1341 0.126
sz 0.75 9.78 0.73 9.86
Median 132.0 132.0 130.0 130.0
Min-tax 98 - 200 80 - 192 84 - 200 o4 - 230

5 From one-way Analysis of Variance with freatment as factor.
* SE: Standard Error.
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Alprox-T0

Placebo 100 mog 200 ncg 300 me p-values
DIASTOLIC BLOOD PRESSURE (mmiig)
sitting N a3 a3 430 a3
Nean 80.1 0.6 0.1 80.6 0.748
see 0.44 0.43 0.40 0.48
vedian 80.0 80.0 80.0 80.0
Min-Max 54 - 106 50 - 102 57 - 108 58 - 180
standing N 434 430 432
Hean 82.4 i 82.9 0.481
se- 0.45 0.46 0.52
Median 2.0 82.0 2.0 82.0
Min-Hax 54 - 112 56 - 114 40 - 118 40 - 140

 From one-way Analysis of Variance with treatment as factor.
* SE: Standard Srror.
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Alprox-T0

Placebo 100 meg 200 meg 300 ncg p-values
PULSE (bpm)
sitting ¥ a3 a3 a30 a3
Nean 7.2 2.4 73.0 72.3 0.532
se 0.49 0.48 0.52
Nedian 72.0 2.0 2.0 2.0
Min-dax 50 - 106 50 - 120 a4 - 110 38 - 125
Standing ¥ 34 432 430 432
Mean 7.4 3.8 7.2 3.2 0.359
sze 0.52 0.49 0.54 0.49
Median 7.0 2.0 72.0 72.0
Min-dax 52 - 109 48 - 110 16 - 120 48 - 125

S From one-way Analysis of Variance with treatment as factor.

*+ SE: Standard Erzor.
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Parameters Placebo Vitaros Vitaros Vitaros
100 pg 200 pg 300 pg

IIEF — EF Domain:

N 408 421 405 417

Baseline Mean 140 13.6 136 136

Endpoint mean 133 153 16.1 16.1

Least squares mean | 0.7 (0.34) 16(0.34) 25(0.33) 24(0.34)

change (SE)

p-Value versus <0.001 <0.001 <0.001

placebo

SEP Question 3 — Mean Vaginal Penetration Success:

N 411 418 410 410

Baseline mean 55.9 534 529 499

Post-Baselme 512 56.6 582 575

mean

LS mean change 45 29 5.1 72

(SE)

p-Value <0.001 <0.001 <0.001

SEP Question 4 — Mean Percent Ejaculation Success:

N 410 418 410 410

Baseline mean 294 313 276 287

Post-baseline mean 303 389 419 385

LS Mean change 04 7.0 138 91

p-Value versus <0.003 <0.001 <0.001

placebo
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Study MED 2000-004

Mean Change from Baseline to Endpoint in IIEF (EF) Domain Score, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
Endpoint N 206 211 208 216
Baseline mean 14.1 135 135 135
Endpoint mean 136 15.3 16.1 16.7
Least squares -0.5(0.48) 1.7 (0.48) 25(048) 3.1(0.47)
mean change
(SE)
p-value versus 0.001 <0.001 <0.001
placebo
Study MED 2000-005
Mean Change from Baseline to Endpoint in IIEF (EF) Domain Score, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
Endpoint N 202 210 197 201
Baseline mean 14.0 13.8 13.8 138
Endpoint mean 131 153 16.1 154
Least squares -0.9 (0.48) 1.4(0.47) 24(0.49) 1.7 (0.48)
mean change
(SE)
p-value versus 0.001 <0.001 <0.001
placebo
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Alprox-TD® | Alprox-TD® | Alprox-TD®
Fiacebo (100 mcg) (200 meg) (300meg) | p-value’

Endpoint N 408 421 405 417
Baseline Mean 14.0 13.6 13.6 13.6
Endpoint Mean® 133 153 16.1 16.1
[ Mean Change -0.7 1.6 25 25
LS Mean Change -0.7 1.6 23 24 <0.001
SE of LS Mean Change 034 034 0.34 0.34
Median of Mean Change 0.0 1.0 20 2.0
Min to Max of Mean 221021 -221023 -191024 -191024
Chan

value® <0.001 < 0.001 < 0.001
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Alprox-TD* Alprox-TD® Alprox-TD®
Placebo (100 meg) (200 meg) (300 mcg)
Baseline
N 416 422 a2 419
Mean 141 137 137 137
Standard Deviation 549 559 524 533
Median 140 13.0 140 140
Min to Max® 11026 11026 Tt025 11025
[Visit 4 (Week 4)
N 407 420 405 417
Baseline Mean 140 136 136 136
Mean at the Visit 136 156 160 159
‘Mean Change 04 19 23 23
LS Mean Change® -03 19 23 22
SE of LS Mean Change 031 031 031 031
‘Median of Mean Change 00 1.0 10 1.0
Min to Max of Mean Change* | 1910 17 141022 151022 161024
Visit 5 (Week 8)
N 368 388 372 364
Baseline Mean 140 134 136 137
Mean at the Visit 136 154 16.1 164
‘Mean Change 04 19 25 27
LS Mean Change” 04 18 24 26
SE of LS Mean Change 035 034 034 035
Median of Mean Change 00 10 20 20
‘Min to Max of Mean Change* | -22t0 19 181023 191023 151022
Visit 6 (Week 12)
N 349 363 353 344
Baseline Mean 139 134 136 136
Mean at the Visit 136 154 165 166
Mean Change 03 20 29 29
LS Mean Change® -02 19 29 29
SE of LS Mean Change 037 036 037 037
Median of Mean Change 00 10 20 20
‘Min to Max of Mean Change* | 21 t0 21 221023 181024 191024,
[Note: The EF domain score is the sum of scores for Q1. 2, 3. 4. 5, and 15 in the IIEF. A higher score indicates,
2 more favorable response.

The wide ranges in the min and max values were indicative of the data listings.
Least Square Mean Change based on ANCOVA (analysis of covariance) with effects for treatment, site.
and baseline IIEF EF domain score as a covariate.

1IEF = Intemational Index of Erectile Function: LS = least square; Max = maximum; Min = minimum;
SE = standard error
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Study MED 2000-004
SEP Question — Mean Percent Vaginal Penetration Success, ITT-E Patients

Placebo Alprostadil Alprostadil Alprostadil
(100 meg) (200 meg) (300 meg)
N 209 209 211 211
Baseline mean 57.3 526 52.7 49.9
Post-Baseline 513 56.4 58.6 59.6
mean
Mean change -6.0 38 6.0 9.7
p-Value 0.004 <0.001 <0.001
Study MED 2000-005
SEP Question — Mean Percent Vaginal Penetration Success, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 202 209 199 199
Baseline mean 54.4 54.3 53.1 499
Post-Baseline 51.2 56.7 57.7 553
mean
Mean change -32 25 46 54
p-Value 0.103 0.019 0.009
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(Intent-To-Treat Efficacy Population With At Least One Attempted Sexual Encounter)

Alprox-TD | Alprox-TD* | Aiprox-TD®

Placebo | (100meg) | (200meg) | (300meg) | p-vaiue’
N 411 418 410 410
Baseline Mean (%) 534 52.9 499
Post-Baseline Mean (%) 56.6 57.5
Mean Change (%) -4.7 3.1 5.3 7.6
LS Mean Change (%) 4.5 29 5.1 12 <0.001
SE of LS Mean Change (%) 1.65 1.63 1.65 1.65
Median of Mean Change (%) 0.0 0.0 0.0 0.0
Min to Max of Mean Ch.mge" (%) | -100t0 100 | -100to 100 -100t0 100 | -100 to 100
pevalue® 0.001 <0.001 <0.001

[Note: Mean percent vaginal penefration success, measured as: (sum of all 'Yes' responses for Q3)/(sum of all
"Yes' responses for Q1)*100. Based on diary response on Sexual Encounter Profile: Question #1:
Did you aftempt to have a sexual encounter and Question #3: Were you able fo insert your penis info the

partner’s vagina,

*  Among-group comparison. using ANCOVA (analysis of covariance) with treatment and site as main
factors. and baseline IIEF EF domain score as covariate.

®  The wide ranges in the min and max values were indicative of the data listings.

©  Least square mean difference relative to placebo. from ANCOVA.

LS = least square: Max = maximum; Min = minimum: SE = standard error
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Alprox-TD® Alprox-TD® Alprox-TD®
Placebo (100 meg) (200 meg) (300 meg)
[Baseline
N 415 422 412 418
Mean 30 30 29 28
Standard Deviation 233 239 42 236
Median 30 30 3.0 30
Min to Max* 0to8 0to8 0to8 O0to8
Visit 4 (Week 4)
N 408 416 409 407
Baseline Mean 31 30 29 28
Mean at the Visit 32 35 34 34
Mean Change 01 06 05 06
LS Mean Change® 0.1 0.6 05 0.6
SE of LS Mean Change 013 013 013 013
Median of Mean Change 0.0 0.0 00 00
Min to Max of Mean Change® -8to8 -7to0 10 -Tto8 -8to8
[Visit 5 (Week 8)
N 361 378 368 357
Baseline Mean 31 29 29 28
Mean at the Visit 33 37 38 36
Mean Change 02 08 09 08
LS Mean Change” 02 08 0.9 0.8
SE of LS Mean Change 014 013 014 014
Median of Mean Change 0.0 0.0 00 00
Min to Max of Mean Change® -8to8 Tto8 609 -81t0 10
[Visit 6 (Week 12)
N 343 357 350 338
Baseline Mean 31 30 29 27
‘Mean at the Visit 32 36 39 36
Mean Change 01 06 1.0 09
LS Mean Change” 0.1 0.6 1.0 0.9
SE of LS Mean Change 0.15 014 0.14 015
‘Median of Mean Change 0.0 0.0 00 00
Min to Max of Mean Change® Sto8 8108 Tt08 8108

Note: The SEP is based on the patient’s diary. Score:
each of Visits 3. 4. 5. and 6.

The wide ranges in the min and max values were indicative of the data listings.

° Least Square Mean Change based on ANCOVA (analysis of covariance) with effects for treatment, site, and

baseline IIEF EF domain score as a covaiate.

LS = least square: Max = maximum; Min = minimum; SE = standard error; SEP = Sexual Encounter Profile

=Yes, 0=No. Eight diaries (over a 4-week period) at
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Study MED 2000-004
SEP Question — Mean Percent Ejaculation Success, ITT-E Patients

Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 209 209 211 211
Baseline mean 31.9 315 28.1 26.6
Post-Baseline 316 381 435 39.0
mean
Mean change -0.3 6.7 154 125
p-Value 0.037 <0.001 <0.001
Study MED 2000-005
SEP Question - Mean Percent Ejaculation Success, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
N 201 209 199 199
Baseline mean 26.9 313 271 311
Post-Baseline 289 396 402 380
mean
Mean change 21 85 131 7.0
p-Value 0.040 <0.001 0.112
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(Intent-To-Treat Efficacy Population With At Least One Attempted Sexual Encounter)

Alprox-TD" | Alprox-TD" | Alprox-TD®

Placebo (100meg) | (200meg) | (300meg) | p-value
N 410 418 410 410
Baseline Mean (%) 294 313 276 28.7
Post-Baseline Mean (%) 303 389 419 385
Mean Change (%) 0.8 7.6 14.3 9.8
LS Mean Change (%) 04 7.0 138 91 <0.001
SE of LS Mean Change (%) 164 161 1.63 163
Median of Mean Change (%) 0.0 00 42 0.0
Min to Max of Mean Change® (%)| -10010 100 | -10010 100 | -8610100 | -100 to 100
prvalue® 0.003 <0.001 <0.001

(Note: Mean percent ejaculation success, measured as: (sum of all 'Yes' responses for Q4)/(sum of all 'Yes'
responses for Q1)*100. Based on diary response on Sexual Encounter Profile: Question #1: Did you
attempt to have a sexual encounter and Question #4: Did your erection last long enough for you to
complete intercourse with ejaculation.

*  Among-group comparison. using ANCOVA (analysis of covariance) with treatment and site as main

factors. and baseline ITEF EF domain score as covariate.

®  The wide ranges in the min and max values were indicative of the data listings.

€ Least square mean difference relative to placebo. from ANCOVA.

LS = least square; Max = maximum: Min = minimum: SE = standard error
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Alprox-TD' Alprox-TD® | Alprox-TD®
Placebo (100 meg) (200 mcg) (300 mcg)
[Baseline
~ 415 ) a2 418
Mean 16 13 15 16
Standard Deviation 189 2.08 196 194
Median 10 10 10 10
Min to Max® 0to8 0108 0038 0to8
[Visit 4 (Week 4)
~ 407 416 409 407
Baseline Mean 16 13 15 16
Mean at the Visit 18 24 24 23
Mean Change 02 06 09 07
LS Mean Change” 02 0.6 09 07
SE of LS Mean Change 012 012 3] 012
Median of Mean Change 0.0 00 00 0.0
Min to Max of Mean Change® T8 010 7108 Tt08
[Visit 5 (Week 8)
N 361 378 368 357
Baseline Mean 16 17 15 16
Mean at the Visit 20 26 28 25
Mean Change 04 08 13 09
LS Mean Change” 04 08 12 09
SE of LS Mean Change 013 013 013 013
Median of Mean Change 0.0 00 00 0.0
Min to Max of Mean Change™ 08 St08 6109 Tt08
[Visit 6 (Week 12)
~ 343 357 350 338
Baseline Mean 17 13 15 16
Mean at the Visit 19 26 28 24
Mean Change 03 08 13 09
LS Mean Change” 02 08 13 09
SE of LS Mean Change 014 013 013 014
Median of Mean Change 0.0 00 00 0.0
Min to Max of Mean Change™ T8 Tt08 608 Bt07

each of Visits 3, 4. 5. and 6.

‘The wide ranges in the min and max values were indicaive of the data listings.

Least Square Mean Change based on ANCOVA (analysis of covariance) with effects for freatment, site, and
‘baseline IIEF EF domain score as a covariate.

|LS = least square: Max = maximum: Min = minimum: SE = standard error; SEP = Sexual Encounter Profile

[Note: The SEP is based on the patient’s diary. Score: 1=Yes, 0=No. Eight diaries (over a 4-week period) at
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Patient’s Global Evaluation

Study MED 2000-004
Alprostadil Alprostadil Alprostadil
Placebo (100 mcg) (200 mcg) (300 mcg)
GAQ_N (%)
Yes 41(206) 87 (41.8) 95 (47.3) 115 (56.1)
No 158 (79.4) 121 (58.2) 106 (52.7) 90 (43.9)
p-value <0.001 <0.001 <0.001
Patient’s Global Evaluation
‘Study MED 2000-005
Alprostadil Alprostadil Alprostadil
Placebo (100 mcg) (200 meg) (300 meg)
GAQ, N (%)
Yes 39 (20.0) 75 (37.5) 88 (46.3) 90 (46.6)
No 156 (80.0) 125 (62.5) 102 (53.7) 103 (53.4)
p-value <0.001 <0.001 <0.001
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Alprox-TD° Alprox-TD® Alprox-TD®
Improvement™” Placebo (100 mcg) (200 meg) (300 mcg)*
Number and Percentage (%) of Patients
Yes 80 (20.3) 162 (39.7) 183 (46.8) 205 (51.5)
No 314 (79.7) 246 (60.3) 208 (53.2) 193 (48.5)
p-value® <0.001 <0.001 <0.001

When using the study medication, did you feel your erections improved? (Yes or No)
The GAQ was administered at the last expected assessment as presented in the protocol (Visit 6) or the last|
available assessment on treatment before the patient dropped out or was lost to follow-up.
From logistic regression with effects for treatment. site. and baseline EF domain score as a covariate.
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Table 13. Non-Erectile Function Domain Scores — Endpoint Analyses

(Intent-To-Treat Efficacy Population]
Alprox-TD® | Alprox-TD® | Alprox-TD®

Placcbo (100 meg) (200 meg) (300 meg) pevalué’

[Baseline N 416 422 412 419
Orgasmic Function”
|Endpoint N 408 421 405 417
[Baseline Mean 55 54 56 56
|Endpoint Mean® 5.0 59 6.1 6.0
[LS Mean Change (= SE)| -05(0.14) | 04(0.14) 04 (0.14) 03 (0.14) <0.001
[p-value® <0.001 <0.001 <0.001
Sexual Desire”
[Endpoint N 408 421 405 417
[Baseline Mean 70 69 70 71
[Endpoint Mean® 69 7.0 7.1 72
[LS Mean Change (= SE)| -0.1(0.08) [ 0.1(0.08) 0.1(0.08) 0.1(0.08) 0101
[p-value® 0026 0084 0041
Intercourse Satisfaction®
[Endpoint N 408 41 %05 a7
[Baseline Mean 7.6 74 73 75
|Endpoint Mean® 73 8.1 82 82
[LS Mean Change (= SE)| -02(0.15) [ 07(0.15) 0.9 (0.15) 0.7 (0.15) <0.001
[p-value® <0001 <0001 <0.001
Overall Satisfaction®

[Endpoint N 408 421 405 416
[Baseline Mean 51 51 50 51
[Endpoint Mean® 5.1 59 6.0 6.1
[LS Mean Change (= SE)| 0.0 0.12) 07(0.12) 10(012) 10(0.12) <0.001
[p-value® <0001 <0.001 <0.001

e
d
o

‘Among-group comparison, using analysis of covariance (ANCOVA) with treatment and site as main factors.
and baseline IIEF EF domain score as covariate.

Sum of scores for Q9 and 10 in the IIEF. A higher score indicates a more favorable response.

1f no post-baseline individual scores were available, baseline individual scores were not carried forward to
replace the post-baseline missing scores. Therefore, the Endpoint N may be less than the Baseline .

‘The endpoint analysis includes the last expected assessment as presented in the protocol (Visit 6) for
completers or the last available assessment on treatment before the patient drops out or is lost to follow-up.
Least square mean difference relative to placebo, from ANCOVA.

Sum of scores for Q11 and 12 in the IIEF. A higher score indicates a more favorable response.

Sum of scores for Q6, 7, and 8 in the IIEF. A higher score indicates a more favorable response.

Sum of scores for Q13 and 14 in the IIEF. A higher score indicates a more favorable response.

LS = least square; SE = standard error
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i Alprox-TD® | Alprox-TD® | Alprox-1D¥

Placebo (100 meg) (200 meg) (300 mcg) p-value*

#1°¢ (Number of attempts)
N 413 419 410 412
[Baseline Mean® 5.5 54 55 5.6
Post-Baseline Mean® 6.0 6.0 6.0 58
LS Mean Change (= SE) | 0.5 (0.11) 0.6 (0.11) 0.4 (0.11) 02(0.11) 0.051
p-value’ 0981 0450 0.017
Question #2°¢ (Able to achieve some erection)
N 411 418 410 411
[Baseline Mean® 47 4.7 48 47
Post-Baseline Mean® 47 5.1 51 49
LS Mean Change (= SE) | -0.0 (0.13) 04 (0.13) 0.3 (0.13) 02(0.13) 0.087
p—w]ne' 0.016 0.055 0.214
Question #5°¢ (Satisfied with erection)
N 410 418 410 411
[Baseline Mean® 04 03 03 03
[Post-Baseline Mean® 0.7 1.0 13 13
LS Mean Change (= SE) | 0.3 (0.09) 0.7 (0.09) 1.0 0.09) 0.9 (0.09) <0.001
[p-valuef <0.001 <0.001 <0.001
Question #6°° (Overall sexual satisfaction)

N 411 418 410 411
[Baseline Mean® 08 09 09 09
Post-Baseline Mean® 12 1.6 18 1.7
LS Mean Change (< SE) | 0.3 (0.11) 0.7 (0.11) 09 (0.11) 09 (0.11) <0.001
p-value” 0.005 <0.001 <0.001

Among-group comparison, using ANCOVA (analysis of covariance) with treatment and site as main factors,

and baseline IIEF EF domain score as covariate.

Responses to Question #1 were provided by all ITT-E patients. Responses to Questions #2 to #6 were

provided only by patients who had at least one attempt at a sexual encounter.

¢ Based on patient's diary. Score: 1=Yes. 0=No. Eight diaries (over a 4-week period) at each of Visits 3. 4. 5,

and 6.

Mean of sum of all "Yes' responses within each question at Visit 3 (Baseline).

*© Mean of (sum of all "Yes' responses within each question for Visits 4. 5, and 6) / (number of visits with at
least one non-missing response for the particular question).

 Least square mean difference relative to placebo, from ANCOVA.

LS = least square; SE = standard error; SEP = Sexual Encounter Profile





image35.jpeg
Alprox-TD® | Alprox-TD® | Alprox-TD™

Placebo (100 mcg) (200 mcg) (300meg) | p-value
N an 419 409 412
Baseline Mean® 245 241 240 238
Post-Baseline Mean® 234 2.50 2.56 256
Mean Change 011 0.09 0.16 019
LS Mean Change 0.12 008 0.16 018 <0.001
SE of LS Mean Change 0.032 0.032 0.032 0.032
Median of Mean Change 0.00 0.04 0.12 0.16
Min to Max of Mean 211020 | -191030 | 261023 | 261033
Change*
p-value® <0.001 <0.001 <0.001

domain score as covariate.

Mean assessment score (range: 1-5) at Visit 3.
Mean assessment score at Visits 4 through 6. A higher score indicates a more favorable response.
The wide ranges in the min and max values were indicative of the data listings.

© Least square mean difference relative fo placebo. from ANCOVA.
LS = least square: Max = maximum: Min = minimun: SE = standard error

"Among-group comparison, using ANCOVA with freatment and site as main factors, and baseline EF
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Parameters Alprostadil Alprostadil Alprostadil
(subpopulation Placebo 100 meg 200 meg 300 meg
patients)
(Cardiac)
IIEF-EFD* 1.7 14 15 1.9
P-value 0.002 0.001 <0.001
SEP® Question 3 44 54 54 51
P-value 0.109 0.018 0.054
SEP® Question 4 23 33 36 31
P-value 0.260 0.003 0.022
GAQ® 17 35 48 50
P-value 0.003 <0.001 <0.001
(Diabetic)
IIEF-EFD -12 15 35 21
P-value 0.014 <0.001 0.003
SEP Question 3 44 51 65 52
P-value 0.209 0.069 0.255
SEP Question 4 29 36 46 33
P-value 0.123 0.002 0.253
GAQ 20 43 45 53
P-value 0.001 0.001 <0.001
(Hypertensive)
IIEF-EFD -06 10 29 20
P-value 0.022 <0.001 <0.001
SEP Question 3 47 53 59 54
P-value 0.038 <0.001 0.006
SEP Question 4 26 35 41 35
P-Value 0.329 0.001 0.345
GAQ 20 37 47 49
P-value <0.001 <0.001 <0.001
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(Prostatectomy)

NIEF-EFD 22 22 24 25
P-value 0.004 0.006 0.003
SEP Question 3 21 4 35 36
P-value 0.129 0.155 0.006
SEP Question 4 13 22 24 24
P-value 0.541 0511 0.056
GAQ " 47 57 55
P-value <0.001 <0.001 <0.001
(Viagra Failure)

NIEF-EFD? 04 12 17 14
P-value 0.134 0.061 0.097
SEP Question 3 43 45 45 49
P-value 0.181 0.046 0.004
SEP Question 4 23 29 32 30
P-value 0.809 0.112 0.820
GAQ 2 29 37 45
P-value 0.158 0.025 0.001
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Studies MED 2000-004 and MED 2000-005
Pivotal Results Combined by Severity of Erectile Dysfunction
IIEF-EF Domain Score Mean Change from Baseline

Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 16 -0.2 -1.3 -4.2
100 meg 44 2.0 -0.3 -1.3
200 meg 3.7 2.8 22 -0.6
300 meg 43 28 13 -0.8
Studies MED 2000-004 and MED 2000-005
SEP 3 -Vaginal Penetration Success Rate
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 64 -4.5 -8 -15.8
100 meg 16.2 0.5 -5.8 -13
200 meg 155 6.5 -23 -13.5
300 meg 222 44 0.7 -2.4
Studies MED 2000-004 and MED 2000-005
SEP 4 - Intercourse Completion Rates
Change from Baseline
Treatment: Dose of Mild to
Alprostadil Severe Moderate Moderate Mild
Placebo 0.5 6.5 3.2 -25
100 mcg 12.6 6.1 9.4 25
200 meg 8.2 16.1 17.8 -12.9
300 meg 10.0 7.6 9.9 -74
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p-values

Alprox-T0 Among. Placebo vs Alprox-Tov
Placebo T00 mcg 200 meg 300 mcg _ Treatwents$ 100 meg 200 meg 300 »eg
Baseline
N 138 138
Mean 1.7 13.5
std. Dev. 5.31 572
Nedian 15.0 14.0
Nin-¥ax 3-2¢ 1-28
Eadpoint
u 132 137 1 136
Baseline Mean 14.6 13.5 13.5 4.2
Endpoint Mean 14 15.8 16.3 1.4
Hean Change 0.2 2.3 3.0 3.3
LS Mean Change 0.3 2.2 2. 3.2 0.002 0.020 0.002 < 0.001
SE (LS Mean Change) 0.59 0.58 0.7 0.58
Median (Mean Change) 0.0 1.0 2.0 3.0
Min-Max (Mean Change) =22 - 21  -19-23  -13-21 -19-21

T Sum of scores for GI, 2, 3, 4, 5, end 15 In the International Index of Erectile Function (IIEF). A higher score indicates &
more favorable respons
§ From Analysis of Covarfance (MCOVA) with effects for treatment, site, and baseline Erectile Function Domein score as &
covariate

4 From comparison of Least Square Means using the ANCOVA model above.





image40.jpeg
povalues

Alprox-10 Aeong. Flacebo vs Alprox-iol
Placeto 100 acg 200 meg Treatmentss 100 mcg 200 mcq. 300 meg
Baseline
" 5 2 &1
Hean 12. 3.5 12.6
sta. Dev. 5.08 5.43 .98
Median 13.0 13.0 13.0
Min-Nax 1-2s a2 1-20
Endpoint
W &
Baseline Mean 12.6
£adpoint Mean 1.5
Mean Change 2.0
LS Mean Change 1.8 0.002 0.029 0.005 < 0.001
SE (1S Mean Change) 0.95
Median (Near Change) 1.0 2.0
Min-Mex (Mean Change)  -17 - 16 S9 -2 -6 -2

@ Sum of scores for OL, 2, 3, 4, 5, and 15 in the International Tndex of Etectile Function (IIEF). A higher score indicates

more favorable responss

§ From Analysis of Covariance (MICOVA) with effects for treatmen

covariate.

site, and baseline Erectile Function Domain score

# From comparison of Least Square Means using the ANCOVA modei above.
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p-values

Alprox-Tp mong Flacebo vs Alprox-Tor
Placebo 100 mcg. 200 mcg 300 mcg _ Teeatmentss 100 mcy 200 mcg 300 meg.
Faselire
) 129 us 145 130
Hean 1.8 1.0 1.5
std. Dev. 5.47 5.24
Median 15.0 15.0
Min-tax 3-25 128
Endpoint
" s 123
Baseline Mean 4.0 1.3
Endpoiat Mean 16.1 16.7
Mean Change 2.0 2.4
LS Mean Change 2.0 2.6 0.001 0.008 < 0.00 0.001
SE (LS Mean Change) 0.56 0.59
Median (Mean Change) 2.0 2.0
Min-Nax (Mean Change) 17 - 16  -15 - 21 -18 - 20

T Sum of scores for QI, 2, 3, 4, 5, and 15 in the International Index of Erectile Function (IIEF). A higher score indicates a
moze favorable responst

S Prom Analysis of Covariance (ANCOVA) with effects for treatment, site, and baseline Srectile Function Domain score as a
covariate.

¥ From comparison of Least Square Means using the ANCOVA model above.
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p-values

Alprox-10 mong Placebo va Alprox-Tok
Placebo 100 weg 200 mog 300 mcg _ Treatmentss 100 meg 200 meg 300 meg
Baseline
6 o 56 2
Hean 1.3 131 121 12,8
std. Dev. 5.83 5.75 5.26 5.02
Nedian 13.0 1.0 3.0 13.0
Min-Max 3-28 s-25 2-25 -2
Endpoint
¥ % 5 56
Baseline Mean 3.3 131 121
Endpoint Mean 1.2 133 1.
Hean Change 2.2 0.2 1.3
15 Nean Change 1.9 0. 13 0.083 0.100 0.013 0113
SE (LS Nean Change) 0.5 0.90 1.00
Median (Nean Change) -1.0 0.0 0.0
Min-Max (Mean Change) -21 - 16 <22 =17  -18 ~ 13

¥ Sum of scores for 01, 2, 3, 4, 5, and 15 in the International Index of Erectile Function (IIEF). A higher score indicates
more favorable response.

§ From Analysis of Covariance (ANCOVA) with effects for treatment, site, and baseline Erectile Function Domain score
covariate.

# Pron comparison of Least Square Means using the ANCOVA model above.
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Sample size per treatment group Power
20 81.0
26 90.0
32 95.0





image44.jpeg
Placebo Alprox-TD Alprox-TD Alprox-TD
_(0.05mg) (0.1 mg) (0.2 mg)
Randomized 40 42 39 40
Discontinued due to:
All causes 5 12 14 13
Adverse events ) 6(143%) | 7(17.9%) 9 (22.5%)
Insufficient use of medication 1(2.5%) 1(2.3%) 0 0
Lack of efficacy _ 1(2.5%) 1(23%) 4(10.2%) 2(5.0%)
‘Withdrew consent 0 0 0 0
Lost to follow-up 1(2.5%) 3(7.1%) 2(5.1%) o
Protocol violation 1(2.5%) 0 0 1(2.5%)
Other* 1(2.5%) 1(2.3%) 1(2.6%) 1(2.5%)
Completed Study 35 (87.5%) 30 (71.4%) 25 (64.1%) 27 (67.5%)

Source: Table 16.1.9.1 (Appendix 16.1.9) and Data Listing 16 (Appendix 16.4)

*Other reasons: | partner's adverse event (placebo), | temporary patient relocation (0.05 mg), 1 did not return
due to business (0.1 mg) and 1 withdrew for personal reasons (0.2 mg).





image45.jpeg
Placebo | Alprox-TD | Alprox-TD | Alprox-TD
(0.05mg) | (0.1 0.2mg)
Total patients randomized to receive study medication 40 42 39 40
Discontinued after test-dose 0 1 2 5
Fewer than 3 sexual attempts using study medication 4 6 6 5
Protocol violations:
Baseline EF score <14 or >21 2 1 1 1
Baseline EF score <14 or >21 and <3 attempts 0 1 0 2
Continued study after intolerability at test dose 2 2 1 1
visit
Continued study after intolerability at test dose 1 0 0 0
visit and < 3 attempts
Evaluable Cohort for Diary 31 31 29 26
Evaluable for IIEF change from baseline® 31 28 26 26

have an exit IIEF.

Source: Appendix 16.2.3 and Data Listing 10 (Appendix 16.4)

*Of the evaluable cohort, 3 patients in the Alprox-TD 0.05 mg group and 3 patients in the 0.1 mg group did not





image46.jpeg
Pt. No. ! Pt. Initials Treatment Description

Placebo Did not tolerate test-dose, but was

- _ continued in study.
Placebo Did not tolerate test-dose, but was

o { continued in study. .
Placebo Did not tolerate test-dose, but was
continued in study.

Placebo Baseline EF domain score=23 |
Placebo Used another drug for MED during

current study.
Bascline EF domain score = 12

Alprox-TD 0.05 mg

Did not tolerate test-dose, but was
continued in study.

Alprox-TD 0.05 mg

Did not tolerate test-dose, but was
continued in study.

Alprox-TD 0.05 mg

Baseline EF domain score = 11

Alprox-TD 0.05 mg

Baseline EF domain score = 12

Alprox-TD 0.10 mg

Baseline EF domain score = 22

Alprox-TD 0.10 mg

Did not tolerate test-dose, but was
continued in study.

Alprox-TD 0.10 mg

Baseline EF domain score = 10

Alprox-TD 0.20 mg

Baseline EF domain score = 13

Alprox-TD 0.20 mg

Baseline EF domain score = 12

Alprox-TD 0.20 mg

Age> 65 years
Baseline EF domain score = 10

Alprox-TD 0.20 mg

Did not tolerate test-dose, but was
continued in study.
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Placebo Alprox-TD Alprox-TD Alprox-TD
(0.05 mg) (0.1 mg) 0.2 mg)
N=40 N=42 N=39 N=40
Age (years)
Mean 57.6 53.9 56.4 58.6
SD 6.1 8.4 1.7 6.3
Range 31-65 38-65 36-65 40—-170
Height (in)
Mean 70.5 70.6 703 70.5
SD 3.1 3.6 3.1 2.6
Range 64 -77 6486 6077 63-76
Weight (1bs)
Mean 210 201 206 209
SD 33.5 33.7 415 40.4
Range 161 -295 125-314 143 - 325 150-350
Race n (%) n (%) n (%) n(%)
Caucasian 30(75.0%) 35(83.3%) 34 (87.2%) 35 (87.5%)
African — American 4(10.0%) 5(11.9%) 1(2.6%) 3(1.5%)
Asian 1(2.5%) 0 [1] 0
Hispanic 5(12.5%) 2 (4.8%) 3 (7.7%) 2 (5.0%)
Other 0 0 1(2.6%) 0
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Placebo Alprox-TD | Alprox-TD | Alprox-ID | P values
©.05mg) | (@01Img (0.2 mg)
N=40 N=42 N=39 N=40

Erectile Function Domain 173423 172428 17.4£26 16.742.7 0.632
Score (Mean + SD)
Duration of ED: n (%) n (%) n (%) n (%)

3mo—lyr 2 (5.0%) 3(1.1%) 2(5.1%) 1(2.5%) 0.930

>lyr 38 (95.0%) 39 (92.9%) 37 (94.9%) 39 (97.5%)
Any meatal findings 0 0 1(2.6%) [ 0.242
One or more secondary 39(97.5%) | 42(100.0%) | 39(100.0%) | 39(97.5%) 0.612
diagnoses
Systolic BP (Mean + SD):

Sitting 134.3+16.9 | 12944163 | 129.8+149 | 131.8+13.2 | 0473

Standing 137.5£20.3 | 1323+17.0 | 1341160 | 132.5+13.7 | 0663
Diastolic BP (Mean + SD):

Sitting 81.6£99 81.0£109 80.6£9.5 82.4+8.4 0.875

Standing 86.1410.7 | 85.5+111 84.2 +10.0 85.5+8.1 0.937
Pulse (Mean * SD):

Sitting 717488 | - 714+83 70.8+10.8 69.5:8.6 0.732

Standing 75.1492 74097 71.9£94 745+8.1 0.661
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Alprox-T0,

P-VALUES,
Placebo 0.10 a5 __0.20 mg
AHONG PATRWISE
Hedo Ne39 Ned0 GROUF COMPARTSONS.
PARAHETER
ERECTILE DYSFUNCTION " 0. a2 ) 40 9.6200  0.286+  0.850 3
@, 2.3, 4,5, 15) HEAN (UNAD) 17.3 1722 174 16.7 03738 073 &
AT VISIT § D (UNADS) 24 28 2.6 2.7 0229 1 6.886 7
(scReEniG) RANGE (UNADY) 12t nten 10 10 22 10 t0 0
AT VISIT 4 u 8 36 3 2 008 BE1s e 01948
HEAN (UNAD)) 16.6 187 18.2 2008 62390 0770 &
SO (UNAD) 7.6 6.0 7.9 6.6 0154 1 93357
RANGE. (UNAD) 4030 6o 30 6 o 30 6 to 30
CHANGE FRON " 38 36 32 2 06519  0.067+ 0.106 3
VISIT 1 (SCREENING) HEAN (UNADS) 0.7 16 0.5 1 0015 % 0266 ¢  0.508 &
0 VIsIT 4 S0 (UNADJ) 7.6 5.7 7.7 6.7 6.086 ! .30 7
RANGE. (UNADJ) ‘12 to 1 10 to 12 1013 8 to 19
HEAN (AD)) 0.8 1.8 6.7 3.7
SE (ADJ) 11 10 12 12

P-Values Among Group (@) And Pairwise Compar isons For Values At Visits 1 Ang 4 Tested Using One-Way ANOVA.
P-Values Among Group (@) Aud Pairwise Comparisons For Change From Baseline Tested Using ANCOVA Wilh Age Ad Screening LIEE Erectile
Dysfunction bomain Score As Covariates.

Pairuise Comparisons: + 0.20 mg Vs Pla, # 0.05 mg Vs 0.20, ! 0.10 mg v5 0.20. § 0.05 Vs PLA. & 0.05 ng Vs ©.10 wg. ? 0.10 ng Vs PLA

A p.value Testing Hypothesis Of Linear Trend In The Analysis Of Change From Baseline: PLA < 0.85 mg < ©.10 mg < 0.20 mg.




image50.png
Atprox-To.

PVALUES,
Placebo 6.05 g, 010 mp__ __0.20 ng.
ANONG PATRWISE
Ne3L N3y 29 126 GROUP COMPARTSONS.
PARAMETER
ERECTILE DYSFUNCTION " 3 31 29 2 o.67se  6.920 0 0261 %
@1, 2.3, 4,5, 15) HEAN (unAD ) 7 1.7 173 17 0328 ¢ 139 &
AL VISIT | D (UNADS) 19 2.5 22 24 0797 1 o717
(SCREENING) RAKGE. (UNAD) 1o 1o n 1o 1 te 21
AT VISIT 4 " n 28 2 2 o124  6.001 +
HEAN (UNADS) 156 19°0 1.5 27 01154 ¢
SO (UNADY) 76 5.4 75 63 6,247 1
RANGE (UNAD ) 4t 10 to 30 6 to 30 6 o 30
CumNGE FROM " 2 28 2 2% Ge12e 0001+ 00713
VISIT 1 (SCREFNING) HEAN (UNADS) 15 13 19 a's 0802 % 6153 % 0873 &
10 VISIT 4 SO (UNADJ) 73 53 73 62 9.200 1 6850 ¢
RANGE (UNAD) 12 to 14 S8 t0 9 1 to 13 8 to 16
HEAN (ADJ) ‘16 1.6 1.9 a3
SE (ADJ) 12 13 13 13
P-Vatues Among Group (8) And Pairwise Comparisons For Values AL Visits 1 And 4 Tested Using One-Way ANOVA.
P-Values Among Group () And Pairwise Conparisons For Change From Baseline Tested Using ANCOVA With Age And Screening IIEF Erectile

DysFunction bomain Score As Covariates.
Pairuise Comparisons: + 0.20 mg Vs PL

#0.05 mg Vs 0.20, ! .10 mg vS 0.20. § 0.05 Vs PLA, & 6.05 ng Vs 0.10 mg, 7 0.10 mg Vs PLA.

A povalue Testing Wypothesis Of Linear Trend In The Analysis Of Change From Baseline: PLA < 0.05 mg < .10 mg < 0.20 mg.
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[ TABLE 7. Erectile Function Domain (Per Protocol Evaluable Group)

Placebo Alprox-TD Alprox-TD Alprox-TD Pvalues
(.05 mg9) ©.1mg ©2mg)
Baseline
N 3 31 2 26
Mean+SD 17119 17725 173422 17224 | 0675
Range 141021 141021 141021 141021
Final Visit
N 3 28 26 26
Mean+SD 15676 19.0454 19.5+7.5 21763 | 0012
Range 41030 101030 61030 61030
Change from Baseline to Final Visit*
N 31 28 2 26
Mean+SD . -15%73 13+53 19£73¢ 45£62%% | 0012 0.002°
Range _-12t014 -10t09 tol3 81016
This table displays unadjusted means.

*  Statistically significant change relative to placebo (p < 0.05), from ANCOVA with age and baseline EF as
covariates.

= + Statistically significant change relative to placebo (p < 0.001), from ANCOVA with age and baseline EF as

covariates.

a: P-value for baseline means using one-way ANOVA.

b: P-value for change from baseline using ANCOVA with age and baseline EF as covariates.

lc: P-value for linear contrast testing change from bascline: PL < 0.05 mg <0.10 mg < 0.20 mg

|d: _Erectile function domain includes questions 1-5 and 15; possible total score 1:30.
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Study MED 99-002A

Mean Change from Baseline in Erectile Function Domain
(Per Protocol Evaluable Patients)

Alprostadil | Alprostadil | Alprostadil
Placebo (50 meg) (100 mcg) | (200 meg) |
Number of patients 31 28 26 26
Baseline Mean 17.1 17.7 17.3 17.2
Final Visit Mean 15.6 19.0 19.5 21.7
Change from -15 13 19 45
Baseline to Final
Visit Mean
p-Value 0.675 0.012 0.012
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covariates.
P-value for baseline means using one-way ANOVA.

e 0 g ®

P-value for change from baseline using ANCOVA with age and baseline EF as covariates.

P-value for linear contrast testing change from baseline: PL < 0.05 mg < 0.1 mg < 0.2 mg.
A higher mean change score is indicative of better status; a negative change is indicative of worsening.

Placebo Alprox-TD  Alprox-TD  Alprox-TD P values
(0.05 mg) (0.1 mg) ©.2mg)
Baseline (Mean  SD)
N=31 N=31 N=29 N=26
| Orgasmic Function ___ 72:£2.1 67423 75424 67+23 | 0456
Sexual Desire 7315 6.9%1.5 64£19 70£1.7 0.234"
[Intercourse Satisfaction 83+ 1.9 84£20 85+25 85422 | 0985t
Overall Satisfaction __ 5.81.6 54121 58+18 55421 | 0843
TOTAL HEF 456+54 453474 455469 448+7.8 0.977*
-~ Final Visit (Mean + SD)
N=31 N=28 N=26 N=26
Orgasmic Function 64+32 66+2.9 7.1%29 7326 0.609*
Sexual Desire 73+14 70%1.6 73£19 77418 0.515*
Intercourse Satisfaction __7.8:£3.0 93422 94133 102£27 | 0012
Overall Satisfaction 58423 63423 6.1+2.7 6725 0.589*
TOTAL IEF 429+133 483 £10.6 49.3+14.7 53.7+13.1 0.023*
Change from Baseline to Final Visit (Mean + SD)* |
N=31 N=28 N=26 N=26
Orgasmic Function -08+3.0 0125 07%3.1 0733 0217°  0.129¢
Sexual Desire 0112 0115 07£16 07417 | 0252° 0093
Intercourse Satisfaction 0.5 +2.8 09£3.0 08439 1732+ | 0057 0.021¢
Overall Satisfection 0022 11426 02432 1231 | 0233 0341
TOTAL IIEF 27133 3.5+11.0% 29+15.1 88+14.7% 0.019°  0.006¢
This table displays unadjusted means.

*  Statistically significant change relative to placebo (p < 0.01), from ANCOVA with age and baseline EF as
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Alprox-To_

P-VALUES,
Placsho  __0.05mg__ _ .18 mg__ __0.20 mg__
AHONG. PAIRWISE
Ne3t Ne31 29 26 GRouP COMPARTSONS,
PARAHETER
TOTAL TIEF SCORE " 5 n 29 2 0.9778  0.676+  0.840 3
1 - ais) HEAN (NADS) 5.6 5.3 45.5 4.8 0823 # 0885 &
AT VISIT 1 SD_(UNADS) 5.4 7.4 6.9 7.8 07191 0957 7
(SCREENING) RANGE. (UNADS) 35 to 58 28 1o 56 31 to 57 30 10 59
AT VISIT 4 " 31 28 26 2 o036 0002+ 693
HEAN (UNADY) a9 a3 9.3 537 01208 0757 &
S0 (UNADS) 1.3 10.6 1.7 130 0233 1 0.066 7
RANGE. (UNAD ) 20 7 26 to 68 25 t0 75 21075
CHANGE FROR n 1 2 2 2 0.619 @ 4 0005 8
VISIT 1 (SCREENTHG) HEAN (UNAD3) 2.7 35 2.9 5.8 0606 ~ ¢ 06k
T VISIT 4 S0 (UNAD) 13.3 11,6 15.1 1.7 16160 7
RANGE (UNAD)) -18 to 27 27 1o 22 31 to 22 21 to 40
HEAN (ADJ) 3.0 43 3.0 8.3
SE (AD)) 24 26 27 27

Values Anong Group () And Pairwise Compar isons For Values AL Visits 1 And 4 Tested Using One-Hay ANOVA
-Values Among Growp (@) And Pairwise Compar isons For Change Fron Baseline Tested Using ANCOVA With Age And Screening TIEF Erectile
bysfunc Lion Domain Score As Covariates

Pairnise Conparisons: + .20 mg Vs Pla. # .65 mg Vs 0.20, ! 8.1 mg vs .20, § .85 Vs PLA. & 0.05 mg Vs 0.10 mg. 7 0.10 mg Vs PLA

* P-value Testing Nypothesis Of Linear Trend Tn The Analysis OF Change From Baseline: PLA < 0.65 mg < 0.10 mg < 6.20 mg
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Means + SD

Placebo Alprox-TD Alprox-TD Alprox-TD Pvalue*
.05 mg) (0.1mg) (0.2 mg)
Question N=31 N=31 N=29 N=26
1 Number of 89+1.4 17222 8.0x23 8416 0.165
attempts
2 Able to achieve 6.3 £3.4 7.1£2.6 7426 7.9+23* 0.176
some erection
3 Able to insert 5037 57£32 57+37 7.0+2.5* 0.142
penis into
vagina
4 Maintained 3.0x3.1 41£35 3837 58+3.5% 0.023
erection
5 Satisfied with 14£24 26£3.1 2.7%34 4.6+3.8*% 0.004
erection
6 Overall sexual 19£28 34132 3339 53+3.5* 0.004
satisfaction
TOTAL Score _26.5 +13.8 30.6+£15.0 3094160  39.1+14.6* 0.019

This table displays unadjusted means.

covariates.

* P-value for among group comparison using ANCOVA with age and baseline EF as covariates.

* Statistically significant change relative to placebo (p < 0.05), from ANCOVA with age and baseline EF as
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Placebo Alprox-TD Alprox-TD Alprox-TD P value
(0.05 mg) (0.1mg) (0.2mg)
N=31 N=31 N=29 N=26
Success Rate (Mean + S.D.)
55.3 +40.0 69.4 342 69.1:£39.3 82.9 +24.6* 0.035*
Distribution of Frequency of Success
0% 7(22.6%) 3(9.7%) 5(17.2%) 1(3.8%) 0.024"

>0and $25% 3(9.7%) 1(3.2%) 2(6.9%) 0(0.0%)
>25% and < 50% 2(6.5%) 5(16.1%) 1(3.4%) 1(3.8%)
>50% and £ 75% 7(22.6%) 5(16.1%) 3(10.3%) 6(23.1%)
>75% and <100% 5(16.1%) 6 (19.4%) 6(20.7%) 4(15.4%)
100% 7(22.6%) 11 (35.5%) 12 (41.4%) 14 (53.8%)

covariates.

This table displays unadjusted means.

a:  P-value foramong group comparison using ANCOVA with age and bascline EF as covariates.
b: _P-value using proportional odds model with age and baseline EF as covariates.

* Statistically significant change relative to placebo (p < 0.01), from ANCOVA with age and baseline EF as
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—V P

P-VALUES,
Placebo _0eng__ 020w _
AHONG. PAIRMISE
= He39 =) GROUF COMPARISONS,
PARAMETER
0OSES OF " 0 39 0 0.012 6001+ 0.021%
STUDY HEDICATION o 10 2.5%) 5(12.8m) 6 15.6%) 03294 05528
TAKEN BETWEEN 1 oc blex) 2 5% 3 705%) 01311 0160 7
VISITS 2 A 4 2 20 5.0%) o( 0.0%) 20 5.6%)
3 o( 0.6%) 8( 0.6%) 1 20sm)
DISTRIBUTION BY a o 0.6%) 10 2.6%) o( 0.6%)
PATIENT 5 2( s.em) 30 7% 10205
6 5( 12.5%) 3 7 3 7.5%)
7 o( 0.0%) 10 2em) a( 10°6%)
8 o 0.0%) 3 7w 3( 7.5%)
9 5( 12.5%) 20 513 6( 15.6%)
10 25 62.5%) 190 48.7%)  11( 27.5%)
ANALYSTS OF " i a2 39 I 0.037 .00+  0.683 3
HEAN VALUES e 8.5 70 71 6.2 0251 4 0973 &
o 6 33 3.7 38 ©.238 1 .09 7
RANGE oto 0 0t 18 o010 61010

1 Pairwise Conparisons For Distributions Were Tested Using A Proportional 0dds Model With Age An
omain Score As Covariates. Significance Testing Was bone Using Likelihood Ratio Tests

Screening T1EF

values Anony
Erectile bystunction

5 Among Group And Pairwise Comparisons For Mean Values Tested Using ANCOVA With Age And Screening LIEF Erectile Dysfunction
Score As Covartates.

Fairwise Comparisons: 1 0.2 wg vs FLA, # 0.05 mg vs 0.20 mg, ! .10 ag vs 0.20 ng, § 0.05 vs PLA, & 0.05 @g v5 0.10 ng. 7 0.10 mg vs PLA.




image58.png
Alprox-T_

PVALUES
Placebo .10 mg__ __6.20 ap,
AONG PAIRAISE
Nedo Ne39 H-a0 GROUP __ CONPARTSONS,
PARANETER
QUESTIONS 3/1 (%) u 10 2 39 10 03 e 0.6% s
GROUPED 6 1(27.5% 6(14.3m  12(30.8%) 9 22.5%) 6.989 25 &
DISTRIBUTION BY >0 AND <25 3¢ 705%) 20 4l8%) 37 o( 0lo%) 62571 9.607 7
PATIENT 25 AlD <230 2 siem) S 1109%) 1206w 1 2.5%)
50 AND <=75 7¢17.5%) 6( 14.3%) 30 7.7 8( 20.0%)
>75 AMD <100 6( 15.0%) 6( 14.3%) 6 15.4%) 4( 10.0%)
106 W275%) 170 4005%) 140 35.9%  18( 45.0%)
AALYSLS OF " 0 a2 39 a0 o e 126 8
GROUPED HEAN sas 675 571 7.0 61961 8 0199 &
BEAN VALUES sb a2 373 a4 399 02231 6800 7
RANGE 6 to 160 9 to 100 8 to 100 6 to 160

P-values Arong Group And Fairwise Comparisons For Distributions Were Tested Using A Proportional Odds Model With Age And Screening [IEF
Erectile bysfundtion Domain Score As Covariates. Significance Testing Was Done Using Likelihood Ratio Tests

P-values Anong Group And Pairwise Comparisons For Mlean Values Tested Using ANCOVA With Age And Screening LIEF Erectile Dysfunction
Dowain Score As Covar fates

Pairwise Comparisons: + 8.20 mg vs PLA, # 0.05 mg vs 0.20 mg. | 0.10 mg vs 6.20 mg, $ 0.65 vs PLA, & 0.85 mg vS 0.10 mg. ? 0.10 mg vs PUA.
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TABLE 11. Patient Self-Assessment of Erection (Per Protocol Evaluable Group)*

Placebo Alprox-TD Alprox-TD Alprox-TD Pvalue
(0.05 mg) (0.1 mg) (0.2mg) _
N 31 31 29 2
Means + SD 22408 27407 26407 3.0+08 <0.001
P value of comparison with Placebo® 0.022 0.073 <0.001

This table displays unadjusted means.

*Erection grade was rated as follows:

1 = no evidence of any tumescence or erection

2 = partial tamescence (not likely to be sufficient for penetration)

3 = greater tumescence sufficient for vaginal penetration but not fully rigid

4= full rigidity

5 = excessive rigidity

: P-value for among group comparison using ANCOVA with age and baseline EF as covariates.
P-value for pairwise comparisons based on ANCOVA with age and baseline EF as covariates.
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Aprox-To,

PovALUES,
Placebo  _0.05 mg__
vonG PAIRWISE
a2 cRouF CONPARISONS

PARAMETER
PSAE SUCCESSES W a2 0.693 0312+ 6018
(PSAE SCORE OF o 8(19.00) 68478 0517 &
3 OR GREATER) 1 3¢ 70 a6 elses 7
PER PATIENT 2 501109

H 3¢ 7w

a a9l

5 2 a8

i 10 24%)

7 ac 9%

8 4 9.5%)

9 50 1109%)

10 37w
TOTAL PSAE SCORES/ " n 3 o 620 ea7e ez
TOTAL DOSES TAKEN HeAn 2.5 2.5 88730 0103 &
HEAN VALUES o 1o 13 0471 015 7

RANGE 0.0 to 1.0 6.6 L6 1.6

P-values Anong Group And Pairwise Conparisons For Distributions Were Tested Using A Proportfonal 0dds Model With Age And Screening 11EF
Erectile Dysfunction bomain Score As Covariates. Significance Testing Was Done Using Likelihood Rat

P-values Awong Group And Pairwise Comparisons For Mean Values Tested Using ANCOVA With Age And Screening T1EF Erectile bysfunction
Domain Score As Covariates.

Patruise Comparisons: + .20 mg vs PLA, # 0.05 mg vs 0.0 g, | 0.10 mg vs 9.20 ng. $ 0.95 vs PLA. & 0.85 mg vs 0.10 mg. ? 8.10 ug vs PLA.
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TABLE 12. Global Assessment Question”

Placebo Alprox-TD Alprox-TD Alprox-TD Pvalue
(0.05 mg) (0.1 mg) (0.2 mg)
N 31 28 26 26
Means = SD 25%18 38+2.0 34%2.1 47%19 <0.001
P value of comparison with Placebo® 0.008 0.063 <0.001

*  Possible range of scores is 1 (not at all improved) to 7 (intensely.improved)

a: Among group P-value based on one-way ANOVA
b: P-value for pairwise comparisons based on one-way ANOVA
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Alprox-T0_

__ p-vauues, .
Placebo  __0.05mg__ __0.10 mg__ __0.20 mg__
AuonG PATRNISE
nea0 nes2 = n=s0 GROUP  ___ COMPARISONS.
PARAUETER
ERECTIONS " a8 36 22 32 .01 <0.001 +  0.008 §
TuPnOvED 1NOT AT ALL)  19( 50.0%) s(25.08)  12( 97.3%) 2( 6.0%) 0.073 4 0.240 &
AT VISIT 4 2 8( 15.8%) A 1118 2( 6.3y 2( 6.3y 0.004 1 0.100 2
3 4( 10.5%) 2( s.e%) 3 12.5%) 3 9.4%)
DISTAIBUTION BY . 2( 5.3 A 118 3 9.4%) 7( 21.9%)
PATIENT s 2( s.a%) 8( 22.2%) 5( 15.6%) 3( 9.4m)
s 3 704 6( 16.7%) 4( 12.5%) o( 28.13)
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EAN VALUES A 2.4 3.8 3.2 a8 0.073 4 0.247 8
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P-values Awong Group And Pairwise Comparisons For Distributions Were Tested Using A Proportional Odds Modul With Age And Screening TTEF
Eractile Function Domain Score As Covariates. Significance Testing ¥as Done Using Likelinood Aatio Tests.

P-valuss Among Group And Pairwise Cosparisons For lean Values Tested Using ANCOVA With Age And Screening TIEF Erectile Function
Domain Score As Covariates.

Pairwise Comparisons:

+0.20 mg vs PLA, # 0.05 mg vs 0.20 mg, ! 0.10 mg vs 0.20 mg, S 0.05 vs PLA, & 0.05 mg vs 0.10 mg, 7 0.10 mg vs PLA.
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Alprox-10

Placebo 0.1 mg PGET 0.2 ng PO
Randonizear £ a7 3 as
Intent-to.Treat (safety)s 35 a1 s s
Intent-to-Treat (Efficacy)s as 3 » 2
Fully Evaluanies a0 a7 2 22
Complaten a2 2 2 23
Discontinued 3 ° 10 12
Reason for discontinuation
Visit 2 . Medication not Tolerated ° o . 3
Visit 3 - Insufficient Use of Uedication 1 1 o 0
Aaverse Event(s) 0 1 2 5
Protocol Violation 0 1 1 °
Patient Witharew Consent 1 B 3 2
Lost to Follow-up ] 1 o 2
Others 1 0 0 °
30APROT

@ ALL patients who were randomized o receive study sedication.

& AlL patients who were exposed to at least one dose of study medication.

S Treated patients who heve at least one post-baseline evaluation.

# ALL patients who administered at least 3 applications of study medication at hose Curing first 3 weeks and have TIEF €D domain
score of 13 or less at baseline.

insufficient therapeutic effect. Tia_1_1.88
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Alprox-TD Alprox-TD Alprox-TD
Placebo (0.1 mg) (0.2 mg) ©3mg) | p-Vatue
N| 35 34 29 29
Baseline Mean, 7.80 621 741 631
Visit 4 Mean 10.34 12.53 13.69 15.72
LS Mean Change| 2.67 6.29 6.49 9.44 0.009
SE of LS Mean Change 1.34 1.38 1.48 1.46
Range of Mean Changes -6 1018 -31023 -51029 -6 t027
p-Value®) 0.059 0.053 <0.001

g

‘Among-group comparison, using ANCOVA with treatment and site as main factors, and baseline EF

domain score as covariate.

Difference relative to placebo, from ANCOVA.
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Alprox-1D Alprox-TD Alprox-TD
Placebo (0.1 mg) (0.2 mg) (0.3 mg) p-Value*
N 30 27 25 22
Baseline Mean 797 6.44 7.36 6.96
Visit 4 Mean 10.57 13.89 14.76 17.23
LS Mean Change, 3.00 8.02 7.55 1042 0.006
SE of LS Mean Change 1.42 1.55 1.56 1.63
Range of Mean Changes -6to0 18 -31023 -51029 -6 1022
p-Value" 0.017 0.031 <0.001

g

‘Among-group comparison, using ANCOVA with treatment and site as main factors, and baseline EF

domain score as covariate.

Difference relative to placebo, from ANCOVA.





image67.JPG
Alprox-TD Alprox-TD Alprox-TD
Placebo (0.1 mg) (0.2 mg) (0.3 mg) p-Value'
N=35 N=34 N=29 N=29
Orgasmic Function

Baseline Mean 537 529 438 4.10
Final Visit Mean 4.80 5.29 5.59 5.83

LS Mean Change + SE| -0.26 +0.49 0.30+0.51 1.09%0.55 1.45£0.54 0.090
p-Valueb) 0.424 0.068 0.021

Sexual Desire

Baseline Mean 726 6.88 6.14 6.52
Final Visit Mean 7.49 7.85 745 7.69

LS Mean Change * SE|  0.54 +0.30 1.00+0.31 0.86+0.34 0.98+0.33 0.689
p-Valued 0.283 0.475 0319

Intercourse Satisfaction

Baseline Mean 4.49 3.56 4.10 3.59
Final Visit Mean| 6.17 6.79 738 7.59

LS Mean Change + SE| 200+ 0.58 2.960.60 3.38+0.64 3.79+0.63 0.177
p-Valueb 0242 0.107 0.037

Overall Satisfaction

Baseline Mean 4.00 424 421 3.93
Final Visit Mean| 5.14 535 5.03 6.14

LS Mean Change * SE| 1,04 +0.42 1.19+0.44 0.87 +0.47 2.09 +047 0.236
p-Valueb 0.806 0.781 0.093

'Among-group comparison, using ANCOVA with treatment and site as main factors, and baseline EF domain

score as covariate.
*  Difference relative to placebo, from ANCOVA.
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Mean + SD

Alprox-TD | Alprox-TD | Alprox-TD
Placebo (0.1 mg) (0.2 mg) (0.3 mg)
Question* N=35 N=34 N=29 N=29 p-Value
1 Number of 7.1+328 7.4+279 7.0+2.90 7.3+£3.07 0.964
attempts
2 Able to achieve 50+3.75 5.7+3.58 5.9+2.66 6.5%3.51 0.402
some erection
3 Able to insert 26+3.19 2.8+£321 3.4+334 394374 0410
penis into vagina
4 Maintained 1.6+2.38 1.9+£3.01 2.5+291 27+3.84 0.476
erection
s Satisfied with 0.3%0.81 1.1£2.27 1.6 +£2.06 26+3.72 0.002
erection
6 Overall sexual 0.9+1.88 1.5+2.64 1.9+275 2.8+3.66 0.069
satisfaction
TOTAL Score | 16.5+12.02 | 203 +14.44 | 21.8+14.43 | 25.1 +18.56 0.148

This table displays unadjusted means.

Responses to Question 1 were provided by all ITT-E patients. Responses to Questions 2-6 were provided
only by patients who had at least one attempt at a sexual encounter, i.e., 32 patients in the placebo group,

34 patients in the 0.1 mg group, 28 patients in the 0.2 mg group, and 28 patients in the 0.3 mg group.
®  Among-group comparison, using ANOVA with treatment as 2 factor.
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Mean Vaginal Penetration Success Rate
(ITT-E Patients With At Least One Attempted Sexual Encounter)

Alprox-TD Alprox-TD Alprox-TD
Placebo (0.1 mg) (0.2 mg) (0.3 mg)
N=32 N=34 N=28 N=28 p-Value
Mean_+ SD 15.6 +17.16 323 +18.02 36.21+29.25 38.6 £22.80 0.553

Among-group comparison, using ANOVA with treatment and number of attempts as factors.
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Table 14. Global Assessment Question (ITT-E Group)

Alprox-TD Alprox-TD Alprox-TD
Score Placebo (0.1 mg) (0.2 mg) (0.3 mg) p-Yalue
N 35 34 29 29
1 26 (74%) 14 (41%) 7(24%) 5 (17%)
2 4 (11%) 8 (24%) 10 (34%) 4(14%)
3 1(3%) 2 (6%) 2(1%) 4.(14%)
4 1(3%) 3(9%) 3(10%) 3(10%)
s 1(3%) 5 (15%) 3(10%) 5(17%)
6 2 (6%) 1(3%) 3(10%) 6(21%)
7 0 13%) 16%) 2(7%) <0.001
_p-Value® 0.016 0.001 <0.001 |
No improvement® 26 (74%) 14 (41%) 7(24%) 5(17%)
Some improvement® 9 (26%) 20 (59%) 22 (76%) 24 (83%) <0.001
p-Value® 0.011 <0.001 <0.001

Among-group comparison, using Cochran-Mantel-Haenszel test adjusting for site using ridit transformed

scores.

Pairwise comparisons versus placebo.
No improvement = score of 1.
Some improvement = scores of 2, 3, 4, S, 6, and 7.





image71.jpeg
ln us|)

Alprostadil 100 meg (n = 25)

Alprostadil 200 meg (n = 290)

t

0
It

Alprostadil 300 mcg (n = 846)

ettt

Day: -14t0 -1 25 6025 18045 27045 36015
(Visit)  (Visit2) Isit3)  (Visit 4) (Visit5)  (Visit6)  (Visit7)
[ screen | Open-Label Treatment (Days) ]





image72.png
Number of Subjects (%): 100 meg 200 meg 300 meg Total
Screened 1229
Visit 1 (Enrolled) 1162
Screen Fallure 67
TEST DOSE/TITRATION

Visit 2 (In-Clinic Dose/30-Day Supply)

Enrolled 1161 (99.9%) 1161
Screen Failure (a) 1(0.1%) 1
Visit 3 (Days 30 £5)

Visit Completed 995 (85.6%) 995
Lost to Follow-Up 10 (0.9%) 10
Early Termination (b) 156 (13.4%) 156
Visit 3 Final Dose Assignment 25(22%) 124 (10.7%) 846 (72.8%) 995
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FINAL DOSE ASSIGNMENT
Safety Population 100 mcg 200 meg 300 meg. Total
Number of Subjects (%): N=25 N=290 N=846 1161
Visit 4 (Days 60 £5)
Visit Completed 15 (60.0%) 97 (33.4%) 491 (58.0%) 603
Lost to Follow-Up 1(4.0%) 2(0.7%) 8 (1.0%) 1
Early Termination (b) 9(36.0%) 25(8.6%) 347 (41.0%) 381
Visit 5 (Days 180 £30)
Visit Completed 2(8.0%) 21 (7.2%) 121 (14.3%) 144
Lost to Follow-Up 0(0.0%) 0(0.0%) 11 (1.3%) 1
Early Termination (b) 13 (52.0%) 76 (26.2%) 359 (42.4%) 48
Visit 6 (Days 270 £30)
Visit Completed 0(0.0%) 0(0.0%) 0(0.0%) 0
Lost to Follow-Up 0(0.0%) 0(0.0%) 3 (0.4%) 3
Early Termination (b) 2 (8.0%) 2(0.7%) 118 (14.0%) 141
Visit 7 (Days 360 £30)
Visit 0(0.0%) 0(0.0%) 0(0.0%) 0
Lost to Follow-Up 0 (0.0%) 0(0.0%) 0(0.0%) 0
Early Termination (b) 0(0.0%) 0(0.0%) 0(0.0%) 0
EARLY TERMINATION DISPOSITION
Visit On or Before 11/14/02 (closure date) 7 (28.0%) 94 (324%) 295 (34.8%) 395
Visit After 11/14/02 (closure date) 15 (60.0%) 174 (60.0%) 498 (58.9%) 687
No Closeout Visit Completed (c) 2(8.0%) 10 (3.4%) 32 (3.8%) “
Lost to Follow Up (d) 1(4.0%) 12 (4.2%) 22 (2.6%) 35
Totals 25 (100.0%) 290 (100.0%) 846 (100.0%) 1161
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(a) Subject No. discontinued because of an adverse event before test drug treatment and is not included in any
juent

(b) Includes terminations before or because of study closure: see Early Termination Disposition above.
(c) Represents early subjects who did not complete any safety termination evaluation after study closure.
(d) Represents subjects who did not complete any safety termination evaluation before study closure.
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Subject Number (dose group) Violation

(300 mcg) Violated Exclusion criterion # 9, Le., had an acute or chronic
disease requiring frequent changes in medications or changes in
dosages of chronic therapy.

(200 meg) Violated Exclusion criterion # 4, L.e. missing data on hepatic
disease
Violated Exclusion criterion # 5, L.e. missing data on renal
disease

(300 meg) Missed mandated visit

(300 meg) Noncompliant with protocol instructions

(300 meg) Had conflicting Primary ITEF Domain Scores; score on page 7

(300 meg) of 13 at Visit 1 was indicated as 25 or less, but >25 when

(300 meg) questions were totaled on page 12 of 13 at Visit 1.

(300 meg) Subject began using excluded medication (Viagra).

{no dosing) Subject discontinued because of AE before first dose.

(200 meg) Had missing data on Incluslon criterion # 5, Le., ED duration
>3 months or I1EF primary domain score of <25

(300 meg) Used more than 1 dose per 24-hour period

(300 meg) Sublect dropped because of missed visits

(300 meg) Violated Exclusion criterion # 6, Le., had a history of myocardial
Infarction (within the previous 6 months).

{(300 meg) Violated Exclusion criterion # 3, L., had a history (within the
(200 meg) previous six months) of orthostatic hypotension, syncopal
= episodes. or presyncopal symptoms.
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Characteristic* Dose of Alprostadil Total
100 meg, 200 meg 300 meg,
(N=25) (N =290) (N = 846) N=1161
Age Gm):
N 2 290 839 1153
Mean (sd) 5.6 (8.8) 60.5 (10.0) 616 (9.2) 613 (9.5)
Median 59 60 62 62
Min - Max 36-77 25-86 21-86 21-86
Race:
N 25 200 846 1161
Caucasian 21 (84.0%) 244 (84.1%) 767 (90.7%) 1032 (88.9%)
African-American 2(8.0%) 29 (10.0%) 43 (5.1%) 74 6.4%)
Asian 1(4.0%) 2(0.7%) 5 (0.6%) 8 (0.7%)
Hispanic 1(4.0%) 12 (4.1%) 26 (3.1%) 39 (3.4%)
American Indian 0(0.0%) 0(0.0%) 4(05%) 4(03%)
Other 0(0.0%) 3(1.0%) 1(0.1%) 1(03%)
Height (in):
N 25 278 803 1106
Mean (sd) 69.7 (3.4) 69.9 (2.8) 701 (2.9) 700 (2.9)
Median 700 700 700 700
Min - Max 50.0-74.0 580-79.0 58.5-84.0 58.0-84.0
Weight (Ibs):
N 25 271 798 1094
Mean (sd) | 2023 (30.5) 2019 (35.7) 2033 (37.2) 2029 (36.7)
Median 203.0 198.0 198.0 198.0
Min - Max 145-270 118-332 107-357 107-357
Systolic BP (mm Hg):
N 25 290 839 1154
Mean (sd) | 1308 (16.1) 1316 (13.9) 1310 (14.4) 1311 (143)
Median 128 130 130 130
Min - Max 106- 174 100- 180 80-190 80-190
Diastolic BP (mm Hg):
N 25 290 839 1154
Mean (sd) 9.2 (86) 80.0 (8.9) 803 (8.9) 80.2 (8.9)
Median 80 80 80 80
Min - Max 62-96 60-102 50-118 50-118

“The number of subjects for each variable included only those with a complete data set.
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Characteristic™ Dose of Alprostadil Total
100 meg 200 meg, 300 meg
(N=25 (N =290) (N =816) N=1161
Duration of Erectile Dysfunction® N 25 290 846 1161
3-12months | 1(4.0%) 19 (6.6%) 26 (3.1%) 46 (4.0%)
>12months | 24 (96.0%) 270 93.1%) 820 (96.9%) 1114 (96.0%)
Missing | 0 (0.0%) 1(0.3%) 0(0.0%) 1(0.1%)
TIEF Scores
Primary Domain Score’: N 25 290 846 1161
Mean (sd) | 15.4 (5.6) 135 (5.6) 128 (5.5) 13.0 (5.6)
Median 16 13 13 13
Min-Max | 3-23 1-25 1-25 1-25
Primary Domain Score (21-25): N 6 2 75 13
Mean (sd) | 217 (0.8) 226 (15) 226 (13) 226 (1.4)
Median 22 22 2 22
Min-Max | 21-23 21-25 21-25 21-25
Primary Domain Score (< 21): N 19 258 1 1048
Mean (sd) | 13.4 (4.9) 12348) 118 (48) 120 (48)
Median 1 12 12 12
Min-Max | 3-20 1-20 1-20 1-20
Orgasmic Function Score: N 25 289 841 1155
Mean (sd) | 5.8 (2.8) 58(28) 54(29) 5.5 (29
Median 6 6 5 5
Min-Max| 0-10 0-10 0-10 0-10
Sexual Desire Score: N 25 289 842 1156
Mean (sd) | 6.9 (2.1) 69(18) 7.1(18) 7.0 (18)
Median 7 7 7 7
Min-Max| 2-10 2-10 2-10 2-10
Satisfaction with Intercourse Score: N 2 289 841 1155
Mean (sd) | 8.1 (3.0) 7.3 (29) 69 2.7) 7.0 2.7)
Median 8 7 7 7
Min-Max| 0-13 0-14 0-15 0-15
Overall Satisfaction Score: N 25 289 842 1156
Mean (sd) | 5.4 (2.5) 52(23) 50(22) 50 (2.2)
Median 6 5 5 5
Min-Max| 2-10 2-10 2-10 2-10

*The number of subjects for each variable included only those with a complete data set.
* Subjects with ED duration <3 months were not allowed in the study.

® Subjects with IIEF Primary Domain scores < 25 were eligible to be entered into the study.
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Dose of Alprostadil

“Timepoint 100 meg 200 meg 300 meg Pvalue (a)
*Baseline for Visit 5
N 2 20 119
Mean (sd) 75 (2.12) 132 (5.43) 106 (5.38) 0.0960 (1)
Median (Range) | 75(6.0109.0)  135(301021.0) 9.0 (201024.0)
Visit 5 (Day 180 = 30)
Mean (sd) | 205 (10.61) 26.4 (2.56) 207 (7.69)
Median (Range) | 20.5 (13.01028.0) 265 (2301030.0) 230 (20 0 30.0)
Change from Baseline
Mean (sd) | 130 (12.73) 132 (5.60) 100 (7.34) 01717 ()
Median (Range) | 130 4.01022.0) 135 (2010250)  10.0 (5.0 0 240)
Within-Group P-value (b) 0.3855 0.0000 0.0000
*Baseline for ET
N 7 60 251
Mean (sd) | 12.1(5.55) 124 (5.78) 114 (5.70) 0.4501 ()
Median (Range) | 150 6.010180)  120(3010250) 110 (1010 25.0)
ET Visit
Mean (sd) 9.4 (7.37) 118 8.45) 11.2 (7.06)
Median (Range) | 6.0(3010210) 85 (L0030.0) 9.0 (1.01030.0)
Change from Baseline
Mean (sd) | 2.7 (5.77) 06 (7.73) 0.2 6.43) 04641 ()
Median (Range) | 2.0 (11.0106.0) 0.0 (19.01023.0) 0.0 (22,00 24.0)
Within-Group P-value (b) 0.2593 0.5279 06310
*Baseline for Final
N 7 61 260
Mean (sd) | 12.1(5.55) 125 (5.84) 114 (5.68) 0.3450 ()
Median (Range) | 150 3.010180)  120(3010250) 110 (L0 1025.0)
Final Observation
Mean (sd) 9.4 (7.37) 119 8.50) 115 (7.22)
Median (Range) | 6.0(301021.0) 90 (L0030.0) 9.0 (1.01030.0)
Change from Baseline
Mean (sd) | 2.7 (5.77) 06 (7.67) 0.1 (6.67) 04110 ()
Median (Range) | 2.0 (11.0106.0) 0.0 (- 19 n o 230 0.0(-2201024.0)
Within-Group P-value (b) 0.2593 08309

Note: Scores were based on the sum of answers to Q1-Q5 and QI5. Ple:sesees lon 9.5.3.2]for a listing of the questions

For Q1-Q5, the answers were ranked as 0 =
always had no difficulty maintaining an erection. For Q15, an answer of *1

to *5" = very high confidence getting/keeping erection.
ET = early termination before or on the study closure date (11/14/2002); Final = last observed data before or on 11/14/2002.
*Only subjects with data at specified visit and respective Baseline are included.
(a) One-wav ANOVA: (b) Paired data t-test: (r) data were ranked before test.

10 sexual activity/did not attempt intercourse to *5” = almost always or
= very low confidence getting/keeping erection
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Dose of Alprostadil
GAQ Question and Visits
100 meg. 200 meg 300 meg P-value (a)
While Using Study Medication, Did You
Feel That Your Erections Improved at:
*Visit 3 (Day 30 = 5)
N 25 120 837
Yes 21 (84.0%) 113 (94.2%) 506 (60.5%)  0.0000
No 4(16.0%) 7 (5.8%) 331 (39.5%)
“Visit 4 (Day 60 + 5)
N 15 54 487
Yes 15 (100.0) 52 (96.3) 465 (95.5) 0.6792
No 0(0.0) 207 22 (4.5)
*Visit 5 (Day 180 £ 30)
N 2 20 119
Yes 2 (100.0) 20 (100.0) 108(90.8) 03319
No 0.0 0(0.0) 1109.2)
*Visit 6 (Day 270 = 30) N 0 0 0
*Visit 7 (Day 360 = 30) N [ 0 0
*Early Termination
N q 69 263
Yes 3429 21 (30.4) 69262 05121
No 4(57.1) 48 (69.6) 194 (73.8)
*Final
N 1 86 317
Yes 7(63.6) 37 (43.0) 155 (41.1) 0.3z10
No 4(364) 49 (57.0) 222 (58.9)

(a) Chi-square test comparing responses between the dosing groups.
*Only subjects with data at specified visit and respective Baseline are included: ET = early termination before or on the study
closure date (11/14/2002); Final = last observed data before or on the study closure date 11/14/2002.
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Characteristic Sequence 1 Sequence2 Sequenced  Sequenced  pvalue  Total®
Number of Subjects 7 3 6 7 - 2
Age (years)

Mean (SEM) 480G 031 S43(69)  S54(40) 06283 S15(Q2)
Race.n (%)

Caucasian 6(857)  4(667)  4(667)  7(1000)  0.6635 21

African-American 1043) 1067 1067 - 4

Hispanic 0(0.0) 1167 1067 - 2
Weight (kg)

Mean (SEM) 933 (48) 928(7.1) 100.9 (7.1) 102.3 (4.7) 0.5439 96.9(2.8)
Height (cm)

Mean (SEM) 1782(12)  17L5Q6) 1787Q8) 178927 01173 176.4(13)
BMI (kg/m’) Mean
(SEM) 20415 31522 316(22)  320(13) 07034 311(08)
Time (min.) of rigidity
2 60% for base and tipt

Mean (SEM) 1B7A7) 15400 3523 09(04) 0274 8327
HIEF Score

Mean (SEM) 186(10)  180(LD)  183(12)  180(L1) 09767  182(05)
Sys BP (mm Hg)

Mean (SEM) 1243(39) 1260(105) 127.8(42) 1259(34) 09500 1259(28)
Dia BP (mm Hg)

Mean (SEM) 83.0(17) S13(48) 803(14) 801 (24) 08731  812(13)

Note: Sequence 1 = Placebo, 100, 200, 300 mcg: Sequence 2 = 300 mcg. placebo. 100, 200 meg: Sequence 3 =
200, 300 meg. placebo, 100 meg: and Sequence 4 = 100, 200, 300 mcg. placebo. BMI = body mass index: Sys
BP = systolic blood pressure and Dia BP = diastolic blood pressure. IIEF = international index of erectile
function. The p-values for race were derived by the Chisquare test. All other p-values were derived by
ANOVA with treatment Sequence as factor.
tinclusion criterion #4 (at least 20% rigidity for at least 3 min) was not analyzed nor captured on the CRF

page.

# The “Total” column includes values for Subject 703-501, and represents the descriptive statistics for
demographics and other baseline characteristics for the safety population.
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Rigidity = 60% Placebo Alprostadil Alprostadil Alprostadil ~ p-value*
Mean (SD) 100 mcg 200 meg 300 meg
Cumulative (min) 153 134 8.6 125 0.4166
Overall “.49 (3.6) (1.9) B3)
Change from Placebo -24 -6.7 -2.7 -
3.5 .1 (4.0
AUC (% min*10%) 1012.6 759.4 110.6 850.0 0.0513
Overall (367.4) (431.6) (217.2) (387.5)
Change from Placebo 0.0 -323.7 -902.0 -111.4 -
(0.0) (554.4) (365.3) (335.0)
Time to Onset (min) 274 27.0 226 279 0.7800
Overall (5.3) (5.6) 3.3) (5.9
Change from Placebo 0.0 -1.5 -4.7 0.6 -
(0.0) (7.0) (5.8) (.5)

*p-values derived by linear contrast statements of the final ANOVA models.
Fp =0.0217 vs. placebo
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Table 5. Integrated Primary Efficacy Results

DDAIP or DDAIPHClin | 0 [ 0.01 [ 0.05 [ 0.1 [ 03[ 05] 1.0 [ 1.5 20 [ 25
Formula (% w/w)
Study 1 (NM-AP-40B)’ 33 67 | 60 80!
Study 2 (NM-AP-40C-CH)* | 40 73 | 64 | 67 [ 797
Study 3 (NM-AP-40F-CH)’ | 40 50 82° [ 72° ] 76° | 68° 66°
Mean 38 | 50 82 [ 7276 | 69 | 62 ] 67 | 75

1. Chi Square, p<0.05 compared to placebo in study 40B, contained DDAIP base.
2. Chi Square, p<0.05 compared to placebo in study 40C, contained DDAIP HCL.
3. Chi Square, p<0.05 compared to placebo in study 40F, contained DDAIP HCl.
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Mean Percent Efficacy

1001

0.000.01 0.05 0.10 0.30 0.50 1.00 1.50 2.00 2.50 5.00
DDAIP or DDAIP HCI Concentration (% w/w)
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Study DDAIP or DDAIP HCI Concentrations in Formula (% w/w)
0 | 001|005 |01 03 0.5 10 | 1520 |25 |50
Study 1 (NM-AP-40B) 40 67" | 67" 73!
Study 2 (NM-AP-40C-CH) | 40 67 9 73 [ 797 | 80" | 73
Study 3 (NM-AP-40E-CH) | 38 | 50 | 80° | 72° [ 84° | 71° 7
Mean 39 50 80 3 84 68 73 73 74 80 73
1" Chi Square, p<0.05 compared to placebo in study 40B, contained DDAIP.
2.Chi Square, p<0.05 compared to placebo in study 40C, contained DDAIP HCIL.

3. Chi Square, p<0.05 compared to placebo in study 40F

. contained DDAIP HCl.
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Parameters Placebo Vitaros Vitaros Vitaros
100 pg 200 pg 300 pg

IIEF - EF Domain:

N 408 421 405 417

Baseline Mean 140 13.6 136 13.6

Endpoint mean 133 15.3 16.1 16.1

Least squares mean | -0.7 (0.34) 16(034) 25(0.39) 24(0.34)

change (SE)

p-Value versus <0.001 <0.001 <0.001

placebo

SEP Question 3 — Mean Vaginal Penetration Success:

N 411 418 410 410

Baseline mean 559 534 529 499

Post-Baselme 512 56.6 582 515

mean

LS mean change 45 29 51 12

(SE)

p-Value <0.001 <0.001 <0.001

SEP Question 4 — Mean Percent Ejaculation Success:

N 410 418 410 410

Baseline mean 294 313 276 287

Post-baseline mean 303 389 419 385

LS Mean change 04 70 138 9.1

p-Value versus <0.003 <0.001 <0.001

placebo
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Study MED 2000-004
Mean Change from Baseline to Endpoint in IIEF (EF) Domain Score, ITT-E Patients

Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
Endpoint N 206 211 208 216
Baseline mean 14.1 135 135 135
Endpoint mean 13.6 15.3 16.1 16.7
Least squares -0.5(0.48) 1.7 (0.48) 2.5(0.48) 3.1(0.47)
mean change
(SE)
p-value versus 0.001 <0.001 <0.001
placebo
Study MED 2000-005
Mean Change from Baseline to Endpoint in IIEF (EF) Domain Score, ITT-E Patients
Placebo Alprostadil Alprostadil Alprostadil
(100 mcg) (200 mcg) (300 mcg)
Endpoint N 202 210 197 201
Baseline mean 14.0 13.8 13.8 13.8
Endpoint mean 131 153 16.1 154
Least squares -0.9(0.48) 1.4 (0.47) 24(0.49) 1.7 (0.48)
mean change
(SE)
p-value versus 0.001 <0.001 <0.001
placebo
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