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Recommendation and Conclusions

1 recommend approval of sildenafil for the treatment of pulmonary arterial hypertension
(PAH). The single pivotal study shows convincingly and highly statistically significantly
that sildenafil use improves function, i.e., walking distance, in patients with PAH. The
lowest dose test, 20 mg TID, appears to be as effective as the higher doses tested. The
adverse effect profile seems acceptable relative to the benefit and compared to adverse
event profiles of other approved drugs. I do recommend that a post-marketing study be
performed testing lower doses of sildenafil and a sildenafil- warfarin interaction study be
done.

Materials Used in Review

1. NDA 21-845 submissions

2. Clinical Review by Maryann Gordon, M.D., dated May 3, 2005

3. Statistical Review by Valeria Freidlin, Ph.D., dated May 4, 2005

4. Pharmacology/Toxicology Review by Thomas Papoian, Ph.D., dated May 12,
2005

5. Chemistry Review by William C. Timmer, Ph.D_, dated May 10, 2005
6. Clinical Pharmacology and Biopharmaceutics Review by Elena V. Mishina,
Ph.D,, draft
Background

Sildenafil citrate is a selective inhibitor of cyclic guanosine monophosphate (cGMP)-
specific phosphodiesterase type 5 (PDES). It is approved for the treatment of erectile
dysfunction and marketed since 1998 as Viagra®. This application 1s for the indication of
the treatment of pulmonary arterial hypertension (PAH) in adults. Nitric oxide (NO)
activation of the enzyme guanylate cyclase results in increased levels of cGMP, which
produces vascular smooth muscle relaxation and vasodilatation. As an inhibitor of PDES5,
sildenafil enhances the effect of NO and the effects on vascular smooth muscle tone. NO
and cGMP function in modulating vascular tone in the pulmonary and other vascular
beds and there arc high levels of PDES in the pulmonary epithelium. Hence the sponsor
pursued a development program for PAH. This applications includes the results of one

double-blind, randomized, placebo-controlled trial as the major evidence supporting




efficacy and safety and the results of a long-term extension of that trial to provide
additional data on safety.

Chemistry

The chemistry reviewer, Dr. William Timmer, recommends approval from a chemistry,
manufacturing, and controls perspective. The composition of the 20 mg film-coated
tablet is essentially the same as that of the tablets marketed for erectile dysfunction. The
differences of the new tablet are (1) removal of the blue dye from the film-coat; (2)
change in the shape from diamond to oval; and (3) the 20 mg strength. Dr. Timmer
Jjudges that the physical and chemical characteristics, impurity profile, and stability are
adequately demonstrated in this submission. The acceptance criteria are appropriate to
ensure the identity, strength, quality, potency, and purity of the finished drug product and
acceptable batch-to-batch variations. Based on analysis of the stability data the approved
shelf life is 60 months at room temperature when protected from light. The sponsor
claims a categorical exclusion of the environmental assessment. The Office of
Compliance has given an overall acceptable recommendation for the manufacturing
facilities. Dr. Timmer’s review does not note any deficiencies and he does not
recommend any post- marketing commitments.

Pre-Clinical Pharmacology and Toxicology

The pharmacology reviewer, Dr. Thomas Papoian, recommends approvability of
sildenafil for PPH from a nonclinical perspective. He notes that several primary and
secondary pharmacodynamic studies, pharmacokinetic studies, and safety pharmacology
studies were submitted to support the new indication. No toxicology studies were
submitted, since these have already been submitted for NDA #20-895 (Viagra), and have
been cross-referenced in the current NDA.

Dr. Papoian reviewed the following studies: (1) The Effect of Intravenously-
Administered UK-92,480,27 on Hypoxic Pulmonary Vasoconstriction in the
Anesthetized Dog; (2) Inhibition of the Novel Human Recombinant Cyclic Nucleotide
Phosphodiesterase (PDE) Enzymes 7 to 11 by Sildenafil, UK-103,320, UK-114,542, UK -
150,564, UK -343,664 and UK-347,334; (3) Determination of cGMP-hydrolyzing PDE
I[sozyme Activity m Human Cardiac Muscle; (4) To Determine Whether Sildenafil (UK-
92,480-10) Has Agonist/Antagonist Activity at Human A2a Receptors Expressed in HEKX
Cells; (5) An In Vitro Evaluation of the Effect of Sildenafil (UK -92,480) on Isoprenaline-
induced Contractility in Rabbit Isolated Papillary Muscle ; and (6) Determination of Brain
Penetration of [14C]-Sildenafil in Male Rat Following Single Subcutaneous (2 mg/kg)
Administration There are no clinical issues suggested by these studies. Please see his
review for relevant comments on the studies.

Dr. Papoian has the following labeling recommendation: D ue to the differences between
the dose used for erectile dysfunction (100 mg Viagra) versus the 20 mg three times a day
(TID) dosing recommended for pulmonary hypertension (60 mg/day Revatio), the
sections of the Revatio draft labeling for "Carcinogenesis, Mutagenesis, Impairment of
Fertility" and "Pregnancy” differ from the labeling for Viagra, specifically the dose-
exposure multiples of animals relative to the human exposure. The draft labeling for
carcinogenesis was erroneous in that —_




R ' Dr. Papoian recommends a
correction. The pregnancy labeling was correct as stated, since the daily animal doses
were correctly compared to the human dose of 20 mg TID.

Dr. Papoian also notes some additional unresolved labeling issues. These include the
rationale for using: (1) _ S

(2

0 ‘e; (3) surface area to calculate dose-exposure multiples in pregnant rats
when systemic exposures in normal rats are available; and (4) the km values selected to
estimate exposure multiples based on surface area.

Clinical Pharmacology and Biopharmaceutics

The clinical pharmacology and biopharmaceutics reviewer, Dr. Elena Mishina, finds the
clinical pharmacology and bioplrmaceutics sections acceptable provided labeling
comments are adequately addressed. She also recommends that a warfarin interaction
study be done and that doses lower than 20 mg be studied. Her review focuses on studies
involving drug-drug interaction studies (5 total: sildenafil with oral contraceptives,
atorvastatin, phenprocoumon, acenocoumarocl and bosentan) and population PK and
PK/PD studies in PAH patients (one pivotal study and one hemodynamics study). I've
summarized below the most pertinent findings from her review:

¢ Regarding pharmacokinetics in PAH patients, the mean average steady state
concentrations of sildenafil after 20 mg TID were about 50% higher compared to
healthy volunteers. After 40 and 80 mg TID, average steady state concentrations
in patients with pulmonary arterial hypertension were about 30% higher compared
to healthy volunteers. The trough levels of sildenafil in pulmonary arterial
hypertension patients were twice higher compared to healthy volunteers at ali
doses.

e Bosentan is a CYP3A4 inducer and the main metabolic pathway of sildenafil
occuts through CYP3A4. In the presence of bosentan (125 mg BID), mean
sildenafil Cnax and AUC; were 55% and 63% lower compared to placebo. In the
presence of sildenafil, mean bosentan Cyax and AUC, increased by 42% and 50%
compared to placebo, most likely due to CYP3A4 induction.

e No clinically relevant PK interactions were observed between sildenafil (up to
100 mg dose) and atorvastatin or oral contraceptives. There were no difference
between the treatment groups in the pharmacodynamic interaction studies with
anti-coagulants (for both phenprocoumon and acenocoumarol). The design of the
interaction studies with anti-coagulants was similar: Daily doses of
phenprocoumon or acenocoumarol were given for 14 days. The anti-coagulant
was continued and sildenafil 100 mg was administered for two daily doses. INRs
for the last two days were compared to preceding two days. PK was not done.
The mean INRs by time for the phenprocoumon are shown in Figure 1.
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Figure 1: Mean INR values (= SD) for the phenprocoumon interaction study

COMMENT: Note that the INR values are not stable even at the end of the 14-day
phenprocoumon-alone period. To show that sildenafil does not affect INR increases from
phenprocoumon with this study design, one would have to continue both drugs for at
least another 14-day period. Furthermore, this study and the matching one with
acenocoumarol do not address whether coumarin derivatives can affect sildenafil PK.

There was no correlation between the primary clinical endpoint, 6- minute walk
distance and sildenafil plasma concentrations. The sponsor described the
relationship between the pulmonary vascular resistance (PVRi) and sildenafil
plasma concentrations with a linear model. The model describing the relationship
between PVRi and sildenafil plasma concentrations showed that this relationship
has a very shallow slope. The estimated ECsg value of 2.92 ng/mL suggests that a
low dose of sildenafil is needed to lower PVRi. However, Dr. Mishina notes that
PVRi is not a good surrogate for efficacy because the data show high variability
and the tested dose range was not great.

Dr. Mishina supports the proposed to-be-marketed dosage of 20 mg TID. She
notes that sufficient efficacy and safety were shown in the pivotal clinical trials
using the proposed regimen. Although sildenafil was well tolerated at doses up to
80 mg TID in PAH patients, the incidence and severity of most adverse everts
was higher in the 80 mg dose group. The sufficient sildenafil plasma
concentrations to significantly increase a 6 minute walking distance were
achieved at the low dose of 20 mg TID. However, she also advocates studying
lower doses post-marketing.

COMMENT. Iagree with recommendation regarding studying doses lower than 20 mg
TID post-marketing and I present more of the clinical evidence regarding dose-response
below. If the phenprocoumon and acenocoumarol studies were adequate, I would have
argued that a warfarin interaction study is not needed. However, given their
inadequacies, I also recommend that a warfarin interaction study be done.




Statistical Review

The statistical review, Dr. Valeria Freidlin, corroborated the sponsor’s conclusion that all
sildenafil doses (20 mg, 40 mg, and 80 mg) were statistically significantly (p<0.001)
better than placebo relative to the change from baseline in the 6-minute walk distance at
12 weeks. This conclusion is based on the results of one randomized, double-blind,
placebo-controlled, parallel group trial, Study A1481140. In this international study 278
patients with pulmonary arterial hypertension (PAH) confirmed by right heart cath (mean
pulmonary artery pressure [PAP] =25 and wedge pressure =15) and baseline walking
distance 100-450 meters were randomized 1:1:1:1 to placebo or sildenafil 20, 40, or 80
mg TID. Randomization was stratified by etiology (three categories: primary, connective
tissue disorder, post-surgical) and baseline walk distance (< or = 325 m). All but one
randomized subject received treatment. Of these 63% had primary PAH, 30% PAH
secondary to a connective tissue disorder, and 6.5% at least five years post-surgical repair
of an atrial or ventricular septal defect, patent ductus arteriosus, or aorto-pulmonary
window. The mean age was 49 and 75% were female. The majority were white (75%)
with 7% Asians but only 2% blacks.

Most demographic and clinical baseline factors were well balanced among the treatment
groups. However, baseline hemodynamic parameters were not well balanced. I show the
mean pulmonary artery pressures by treatment group in Table 1 and address the effects
upon the primary endpoint later.

Table 1: Reviewer’s baseline mean pulmonary artery pressures by group

Sitdenafil dose, mg
Placebo 20 40 80
Systolic 87 84 77 80
Diastolic 37 36 31 34
Mean 56 48 54 52

The primary efficacy endpoint was the change from baseline to 12 weeks in 6-minute
walking distance at least four hours after the last dose. Walks at estimated peak effect
were not done. The primary analysis consisted of a one-sided sequential step-down
testing procedure in which the mean response in each sildenafil dose group was
compared to the placebo group (using a T-test stratified for the randomization strata) in a
step-down fashion. Subjects missing the 6-minute walk at week 12 and having earlier
post-treatment walks had the value imputed using last observation carried forward
(LOCF). Three secondary endpoints were specified to be tested sequentially: mean PAP,
time to clinical worsening, and Borg dyspnea score.

For the primary endpoint 11 patients were not evaluated because of missing baseline or
all post-treatment walks, leaving a primary analysis set of 277. Mean walking distances
for all sildenafil dose groups were significantly greater than for the placebo group as
shown in Table 2 confirmed by Dr. Freidlin.



Table 2: Sponsor’s results for the treatment comparisons of the primary endpoint in
the ITT population of Study A1481140

Mean change from baseline

Placebo Sildenafil 20 Sildenafil 40 mg | Sildenafil 80 mg
N=66 mg N=64 N=69
N=67
Mean change -3.7 41.3 44.] 46.8
(meters)
P-value from - <0.001 <0.001 <0.001

stratified two-
sample t-test*
for comparison
vs. placebo

To venfy the sponsor’s primary efficacy results Dr. Freidlin performed an alternative
analysis of the primary endpoint using ANOVA with main effect for treatment group and
class effects for etiology and baseline walking distance. Her analysis supports the
sponsor’s result that all three sildenafil doses were statistically significantly (p<0.0001)
better than placebo at week 12 relative to 6-minute walk test. She also found that there
was no statistically significant difference between the three sildenafil doses (p>0.74). 1
repeated the ANOV A adding baseline systolic PAP as a covariate and found that the
treatment group effect remained highly statistically significant. Dr. Freidlin also
petformed a sensitivity analysis on all randomized and treated subjects in which she
assigned the baseline value to subjects lacking all post-baseline walks and subjects who

died. The sensitivity analysis supported the primary analysis (p<0.001).

Dr. Freidlin’s review notes that there were significant decreases in mean PAP, the first
secondary endpoint, but that there was no significant ditference for the second secondary
endpoint, time to clinical worsening. I show the results for all secondary endpoints in

Table 3.

APPEARS THIS WAY
ON ORIGINAL




Table 3: Secondary endpoints for Study A1481140

Sildenafil dose, mg
Placebo | 20 40 80
Mean ? 0.6 2.1 2.6 4.7
PAP P - 0.021 { 0.006 | 0.001
Clinical | % 10 4.4 30 71
worsening | P - ND ND 0.42
BORG ? 0 08 ¢ 05| -09
dyspnea | P - ND ND ND

PAP = pulmonary artery pressure; ND = not done

The higher rate of clinical worsening in the placebo group was predominantly due to
more hospitalizations for PAH in the placebo group (7 vs. 2 each in the sildenafil

£Ioups).
Dr. Freidlin also notes in her review that the proportion of subjects with treatment related
adverse events was higher in the sildenafil 80 mg group. All five subjects who

permanently discontinued from the study due to adverse events were in the sildenafil 80
mg group. I discuss safety in more detail in the next section.

COMMENT: Dr. Freidlin’s review confirms that Study 41481140 supports efficacy of
sildenafil in the treatment of PAH. The magnitude of the effect at trough is reasonable
(41-47 meters improvement in 6-minute walking distance) and the effects for all sildenafil
doses tested are highly statistically significant. The significant decrease in mean PAP
provides supporting evidence that sildenafil beneficially affects a physiological
parameter that is related to the disease. The baseline imbalance in PAP does not appear
to affect the significance of the results. The combination of the highly statistically
significant results for the primary endpoint and some supporting evidence makes it
reasonable to accept the results of this one study as supporting approval.

One major question that is not answered clearly is what is the optimal dosage. For the
primary endpoint all dosages of sildenafil test (20-80 mg) appear to produce a similar
effect. The results for the secondary endpoints also don't suggest a dose-response
relationship for this range of doses. There is some suggestion that the highest dose tested,
80 mg, has more adverse effects. I examine the clinical evidence for justifying dosage in
the next section.



Clinical Review

The primary clinical reviewer, Dr. Maryann Gordon, recommends an approvable action
for this application. She also recommends two postmarketing studies: an efficacy study
using lower doses and an interaction study with warfarin. I summarize the most pertinent
observations from her review regarding these recommendations below.

Efficacy

Dr. Gordon notes the same data regarding the success of the primary endpoint as I
summarized above from Dr. Freidlin’s review, so I will not repeat it here. Dr. Gordon
does quote some additional relevant details. She included in her review the following
sponsor’s figure showing changes in walk distance by visit:
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Figure 2: Sponsor’s change from baseline in 6-minute walk by visit (mean and 95%
confidence limits)

COMMENT: The above figure shows well the overlap in the confidence intervals for the
change from baseline in walk distance in the three sildenafil groups. It also suggests that
while most of the benefit is evident at 4 weeks, there may be slight continuing
improvement through week 12. (See also comments below about the extension study
results.) To appreciate better the distribution of walking distance changes I plotted
histograms of the changes for each group at week 12 and show them in Figure 3. There
isn't a clear pattern distinguishing the three sildenafil treatment groups.

The evidence suggesting no dose-response in the range 20-80 mg appears fairly strong. [
summarize what clinical evidence there is suggesting a dose-response relationship
Jollowing Figure 3.
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Figure 3: Reviewer’s distributions of walk distance changes at week 12 by sildenafil
dose

The data suggesting that there may be a dose-response relationship are the following:

e The reduction in mean PAP increases with dosc as shown in Table 3. To make
this interpretation one has to ignore the similar values for the 20 and 40 mg
dosages. However, the change in systolic PAP is more suggestive of a dose
response. I show the other most relevant parame ters, PAP and pulmonary
vascular resistance (PVR) in Table 4. Systolic PAP shows a good dose-response.
PVR mirrors the changes in mean PAP, with similar changes for the 20 and 40 mg

groups.
Table 4: Reviewer’s mean changes from baseline to week 12 in PAP and PVR

Sildenafil dose, mg

) Placebo | 20 40 a0
Systolic PAP 16| 1.2} -3.0| -59
Diastolic PAP 66] -18( -32| -38
PVR 49 | -140] 153 -261

PAP = pulmonary artery pressure; PVR = pulmonary vascular resistance




e There appears to be more of a dose-response in patients whose baseline walk
distance was < 325 m compared to those whose baseline walk distance was > 325
m. I show the comparisons in Table 5. The dose-response for patients with a
baseline walk distance < 325 m is not pronounced.

Table S: Reviewer’s changes from baseline to week 12 in 6-minute walk distance by
baseline walk distance

Sildenafil dose, mg

Baseline walk distance | Placebo | 20 40 80

<325 m -12 52 56 72

=325m 10 40 36 30

» Inthe open-label extension (Study A1481142) to Study A1481140, all patients
were titrated to 80 mg TID if tolerated. Patients at the higher Study A 1481140

doses were less likely to show an improvement in functional class as shown in
Table 6.

Table 6: Sponsor’s changes of at least one functional class from A1481142 baseline
to week 24 by A1481140 randomized treatment

1140 Treatment Group
Placbo Sildenafil Sildenafil Sildenafil
20mg 40mg 80mse
N 6] 64 63 63
Improvement 20(32.8) 12 (18.8) 10 (15.9) 2(3.2)
Deterioration 4 (6.6) 3{4.7) 4 (6.3) 6(9.5)

The discussion of dosing recommendations in the NDA (Section 2.7.3.4) notes the
following: “The efficacy results from Study A1481140 demonstrated statistically
significant increases in 6-minute walk distance compared to placebo at all dose levels.
However, there was little evidence of a dose response between the sildena fil treated
groups, with 20 mg TID providing comparabie efficacy to 40mg TID and 80mg TID.
Additionally, there was no evidence of an incremental efficacy benefit when patients
dose escalated.” This section interprets an carlier study (A1481024) as suggesting that a
maximum effect could be achieved at the approximate Cinax (100 ng/ml) resulting from
oral dosing with 25 mg sildenafil. Study A1481024 was a pilot study measuring
hemodynamic parameters in patients with PAH given IV sildenafil to targeted blood
levels. This study showed that IV sildenafil reduced PVR with a trend of increased
reductions with increasing dose across the plasma concentrations of 10 to 100 ng/ml, but
at concentrations of 100 to 500ng/mi the reduction in PVR appeared to platcau The
investigators concluded that a maximum reduction in PVR was reached at plasma
concentrations of 100 ng/ml.

COMMENT: I agree with the conclusion of the sponsor: There is litile evidence of u
dose response in the range 20-80 mg TID. Whether a dose lower than 20 mg is effective
with lower toxicity is an issue that should be explored post-marketing. That a lower dose
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may be effective is suggested by the published data on PES inhibition with sildenafil. The
ICsp for PDES for sildenafil has been estimated as 3.5-3.9 nM, or about 2 ng/mL. This
value is much less than the Cpax for the 20 mg TID dose (about 100 ng/mL). While
concentrations later in the dosing interval are lower and the high protein binding of
sildenafil might also affect its receptor interaction, that PDES is maximally inhibited
even at the 20 mg TID dosage is a possibility.

In addition to primary question of efficacy addressed above, there are some other
interesting efficacy issues. I have the following comments about other efficacy issues:

* As the tables in Dr. Gordon’s review show, there were no apparent differences in
efficacy by age, gender, or race (although the numbers of male and nonwhite
patients are too small to exclude any gender or race variations.) Another
subgroup variation of interest is efficacy by region 1 show the 6-minute walk
changes by region in Table 7.

Table 7: Reviewer’s changes from baseline to week 12 in 6-minute walk distance by
region

Region N Placebo Sildenafil dose, mg

20 40 80
Europe 137 7 53 51 58
us 62 -8 33 3r 19
S. America 10 5 22 KI¥ 130
Asia 15 48 S35 18 35
Other 37 -4 24 32 50

COMMENT: All regions showed increases in walking distance with sildenafil, although
the numbers are too small in South America and Asia to estimate accurately and the
placebo increase in Asia of 48 m is the result for one patient. The increases with
sildenafil in the US are lower than those in Europe. Note, however, that the placebo
group showed an increase in walking distance in Europe while the placebo group in the
US showed a decrease. Hence the region-specific placebo-corrected increases in
walking distance are similar in Europe and the US. Whether this is a random variation
or whether it represents differences in how walks are conducted in Europe and the US
are questions that would be interesting to explore with other data sets.

¢ To try to understand the relationship between 6-minute walking distances and
other factors, particularly the hemodynamic parameters, I performed lincar
regression modeling of walking distance by other baseline factors. While many
of the hemodynamic parameters are interrelated, the best predictors of walking
distance appeared to be cardiac index and pulmonary capillary wedge pressure as
shown in the model in Table 8.
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Table 8: Reviewer’s linear regression model of 6-minute walk distance

Source

Model
Resgidual

322129.898
991260.983

Number of cbs

F({ 7, 2107}
Prob > F

R-sgquared

Adj R-squared

Root MSE

|

Q
o
=
[=]
(=)

wt

pcwpb

cib
plmclass 2
plmclass 3
plmclass 4
_cons

[95% Conf.

Interval]

2.485991
-.7753012
-3.625734

11.93204
-68.96352
-111.6443
-184.1541

95.38024

daf MS
7 46018.5%569
210 4720.29039
217 6052.49254
Std. Err t
.591682 4.20
.3060233 -2.53
1.529667 -2.37
6.655096 1.79
£9._.948¢ -0.99
69.79418 ~1.60
74.52336 -2.47
121.286 0.79

1.319593
-1.378573
-6.645205
-1.187312
~206.8553
-249.2313
~331.0638
-143.7139

3.652388
-.1720298
-.6142629

25.0514

68.92748

25.94274
-37.24431

334.4744

In a model without pulmonary class, cardiac index is more significant as a
predictor and age also is a significant predictor. Note that height is a positive and

weight a negative predictor of walk distance.

* [ also modeled change from baseline in 6-minute walk distance and show the
results in Table 9.

Table 9: Reviewer’s linear regression model of change from baseline in 6-minute

walk distance

Source
Source

Model
Residual

——— ———

204701.374
736385.884

Number of ohs
Number of obs
F( 5, 258)
Prob > F
R-squared

Adj R-squared
Root MSE

= 218
= 264
= 14.34
= 0.0000
= 0.2175
= 0.2024
= 53.425

wi

[95% Conf.

Intervall

-.1525645
-1.175736
.9865896
-.414212
40.8402
-15.01169

df MS

df MS
5 40940.2748
258 28B54.2243¢6
263 3578.2937¢
Std. Err t
.0435512 -3.50
2283012 -5.15
.4304746 2.29
2212668 -1.87
7.68B7877 5.31
66.36493 -0.2%

-.2383256
-1.625307
.1388984
-.8499308
25.70123
-149.6976

-.0668033
-.7261651
1.834281
.0215068
55.97918
111.6742

Adding baseline hemodynamic parameters does not improve the prediction of the
above model, suggesting that the baseline imbalances in hemodynamic parameters
are not important. Sildenafil use is a highly significant predictor of change in
walk distance. It is a better predictor when included as a binary value compared
to inclusion of the actual doses. It ceases being a predictor if it is included as the

i2



actual doses but the analysis is restricted to the sildenafil groups. These latter
analyses confirm that there s no dose-response relationship for sildenafil in the
dose range 20-83 mg for change in 6-minute walk.

I also modeled using the ratio of the week 12 walk distance to baseline rather than
the difference. The model results for the walk ratio were very similar to those for
the walk difference.

e I also modeled the change in 6-minute walk by the change in the hemodynamic
parameters. None of the hemodynamic parameters was a great predictor of
change in 6-minute walk. Change in right atrial pressure and in diastolic PAP
appeared to be the best predictors. The prediction also appeared to be slightty
better if | used the ratios to baseline rather than the differences. I show one such
model using right atrial pressure in Table 10.

Table 10: Reviewer’s linear regression model of ratio to baseline of 6-minute walk
distance with right atrial pressure ratio

Source | 85 daf Ms Number of obs = 242
------------- D F{ 5, 236) = 9.86
Model | 2.04163432 S .408326864 Prob > F = 0.0000
Residual | 9.77649634 236 .041425832 R-squared = 0.1728
------------- R e Adj R-squared = 0.155%2
Total | 11.8181307 241 .049037887 Root MSE = .20353
walkrat | Coef . Std. Err. t Px|t] [95% Conf. Intervall
_____________ o m e m e e e e e e e
walkbase | -.0010171 .0001732 -5.87  0.000 -.0013582 -.000676
age | -.0033874 .0009464 -3.58 0.000 -.0052518 -.0015229

ht | .0039661 .00171 2.32  0.021 .0005973 .0073349

wt |  -.0020239 .0008832 -2.29  0.023 -.0037637 -.000284

rapr | -.0247383 .010952 -2.26  0.025 -.0463144 - .0031622

_cons | 1.157648 .2621698 4.42 0.000 .6411558 1.67414

walkrat = ratic of é-minute walk distance at week 12 to baseline
rapr = ratio of right atrial pressure at week 12 to baseline

COMMENT: Changes in the hemodynamic parameters are not very good predictors of 6-
minute walk performance. The ratio to baseline may be slightly better than the difference

Jrom baseline. Similar analyses may be useful in planning future studies of sildenafil or
other PDES inhibitors in PAH.

Safety

Dr. Gordon in her reviéw of safety identified only one special concern: Bleeding events,
particularly epistaxis, were more frequent with sildenafil given concomitantly with a
vitamin K antagonist compared to sildenafil alone or placebo. She recommends that a
post-marketing drug interaction study with warfarin be done. I discuss the findings
regarding bleeding below as well as some other safety issues that warrant comment.
Please see Dr. Gordon’s excellent summary of the full spectrum of safety issues for the
details on all aspects of sildenafil safety in PAH patients. Note also that sildenafil is a

13




drug with substantial post- marketing experience and demonstraton of safety, although its
current use is for a different indication and with intermittent dosing.

Regarding bleeding, overall bleeding events were similar among the placebo and
sildenafil groups in Study A1481140 as shown in Table 11.

Table 11: Sponsor’s bleeding events in Study A1481140

Adverse Eveat Number of All Events (%)
(MedDRA Preferred Tenm) Placebo Sildenafil (mg TID)

N=T0 20 mg 40 mg 80 mg Total

N =69 N=67 N=T1 N =207

Epistaxis F(l4) 6(8.7) 5 (7.5) 3{4.2) 14 (6.8)
Retinal Hemorrhage 0 1(1.4) 2{3.0} 1{1.4) 4{1.9})
Eye Hemorrhage NOS (1.4 E(l.4; 1(1.5) 1 (1.4} 3(l4)
Menorrhagia 0 1 (1.4} 1 {1.5) 0 2(1.0)
Haemoglobin Decreased 1] L (1.4) 1(1.5) {; 2¢1.0)
Blood in Stool { { (} 1(1.4) b(<l)
Conjunctival faemorrhage 0 4 0 1 (1.4} L (<1)
Castritis Haemorrhagic ¢ 1 (1.4} 0 0 1{<1)
INR Increased 2(2.9 1 (1.4) { 0 1(<]})
Rectal Haemorrhage 0 ] 0 F(l.4) 1(<1)
Metrorrhagia 1 (1.4 ¢ 1(L.5) 0 L{<1}
Vaginal Haemorrhage 0 114 0 & b {<1)
Hematoma NOS 345 1 (1.4 0 0 1 {<])
Gingival Bleeding 0 0 L{1.5} L L=y
Anal Haemorrhage E(1.4) 0 0 0 1]
Hemalturia 1(1.4) 0 1] { 1]
Venipuncture Site [laemorrhage L4 { { 0 0
TOTAL PATIENTS WITH I1{t3.7) [4(20.3) 12(17.9) 8(1L.5) 34016.4)
BLEEDING EVENTS

One bleeding event that is increased substantially in sildenafil patients is epistaxis
(including one serious adverse event), and another bleeding event (retinal hemorrha ge)
also appears to be more frequent in sildenafil patients. Note that the epistaxis does not
appear to be dose-related and that INR increased adverse events are not more frequent in
the sildenafil groups. Dr. Gordon notes in her review that vitamin K antagonists were
prescribed frequently in Study A1481140 (74% of patients) and that epistaxis was more
frequent in sildenafil patients treated with a vitamin K antagonist as shown in Table 12.

Table 12: Bleeding events by vitamin K antagonist use in Study A1481140

Placebo Sildenafil
Vitamin K None Vitamin K None
antagonist antagonist
{n=56} (n=14) {n=148) (n=59)
n (%) n (%) n {%) n (%)
All bleeding 7(13) 4 (29) 30 (20) 3(5)
Epistaxis 1(2) 0 13(9) 1(2)
Retinaf 0 0 4 (3} 0
hemorrhage
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She also notes that patients with PAH secondary to connective tissue disease were more
likely to report epistaxis (13%) compared to those with primary PAH (2%). In the long
term follow-up Study A 1481142 epistaxis was reported in 9% of patients, retinal
hemorrhage in 5%, and retinal or other eye hemorrhages in 8%. Most of the retinal
hemorrhages are described as small or punctuate. There does not appear to be substantial

visual loss associated with them.

Both epistaxis and retinal bleeding are mentioned in the current Viagra label as adverse
events that ha ve been reported post-marketing. I searched AERS Datamart and found 48
(27 initial, 21 follow-up) post-marketing reports of epistaxis associated with Viagra use.
Two were also associated with warfarin use. Four were associated with rhinitis. I also
found 70 (42 initial, 38 follow-up) post- marketing reports of eye or retinal hemorrhage
associated with Viagra use. Six of the reports report blindness and several others report
visual disturbances. None mentioned concomitant warfarin use. Epistaxis is also
mentioned in the labeling for the two other approved PDES inhibitors, tadalafil and
vardenafil.

COMMENT: If increased bleeding in patients taking sildenafil and a vitamin K
antagonist represented a pharmacokinetic interaction between the two drugs, I would
expect to see a general increase in bleeding and increases at a variety of bleeding sites,
e.g., gastrointestinal, urinary. The marked differences at two specific sites (nose, retina)
and the reports of bleeding at these sites without warfarin use and with other PDES
inhibitors suggests to me that the increased bleeding at these sites is a pharmacodynamic
effect of PDE inhibitors (maybe PDES, but possibly one of the other PDE receptor types).
- However, there is no way to rule out an effect of sildenafil on warfarin PK or PD from
this study. Given that warfarin is commonly prescribed for PAH patients (74% in this
study) and that bleeding is the most serious drug-related adverse effect, we need to have
good data on any possible interactions between these two drugs. The interactions studies
with the coumarin derivatives used in Europe were inadequate as documented in the
Clinical Pharmacology and Biopharmaceutics section above. I recommend that a
sildenafil-warfarin interaction study be done.

The following are the other safety issues from the randomized, placebo-controlled Study
A1481140 that I consider worthy of comment:

® There were four deaths in the sildenafil groups and one in the placebo group.
Three of deaths were typical complications of PAH (including the placebo death),
one was a myocardial infarction, and one was septic shock in a patient with a
history of leucopenia. The myocardial infarction occurred early in an 81 year old
female randomized to sildenafil 80 mg. This distribution of deaths is entirely
within chance distribution.

¢ There were five withdrawals because of adverse events and one because of
increased serum creatinine. The latter was in a patient randomized to 20 mg
sildenafil and occurred on day 1. In the absence of other signals of nephrotoxicity
it is difficult to interpret. The other five withdrawals all occurred in patients
receiving sildenafil 80 mg TID. In addition to myocardial infarction noted above
under deaths, the causes for withdrawal were chest pain, trigeminy, and syncope;
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chromatopsia and dyspepsia; fluid retention; and hepatic cirrhosis. The latter
occurred at day 27 in a patient who had experienced liver function abnormalities
and abnormal biopsy with bosentan, which was discontinued five months earlier.
Temporary discontinuations were more common in the placebo and sildenafil 20
mg groups (5 each, compared to [ each in the 40 and 80 mg groups.)

e Serious adverse events were reported in 42 patients: 12 randomized to placebo; 13
randomized to sildenafil 20 mg; 8 randomized to sildenafil 40 mg; and 9
randomized to sildenafil 80 mg. The events included worsening of PAH
symptoms but were otherwise diverse and without obvious patterns.

e Sildenafil 1s an inhibitor of PDEG, an enzyme involved in the phototransduction in
the retina. Altered vision, color tinge to vision, increase perception of light,
blurred vision were reported in clinical trals conducted with sildenafil in male
erectile dysfunction. Ocular testing was performed by ophthalmologists at
baseline, Week 12, and at visit when a visual adverse event was reported. The eye
disorder adverse events reported by more than one patient are shown in Table 13.

Table 13: Eye disorder adverse events reported by >1 patient in Study A1481140

Adverse Event Number of all events (%)
{MedDRA preferred tern) Placebo Sildenafil Sildenafil Sitdenafil
20mge 40mg 80mg
Abnormal sensalion in eye 0 2¢2.9) 1(1.5) 1]
Blepharilis 1{1.4} | (1.4) 0 0
Cataract bitateral NOS (1.4} 0 P (1.3} 0
Chromatopsia 1{1.%) (K1Y 1 (1.5} 4.2
Conjunclival hyperaemia 0 Leldy 1(1.3) 0
Comunctivitis 1(1.4) 0 (1.5} (1.4
Cvanopsia 0 0 1(1.5) 33
Diplopia ] 1 (1.4) 1(1.5) 1 (1.4
Episcleral hyperaemia 2(2.9) 0 { 0
Eve haemorrhage NOS (1.4 {14y 1{1.3} 1(1.4)
Eye irrftation 0} 2(2.9) 0 2(2.8)
Eye pain 1(1.4) [ {1.4) Q 3{4.)
Eye Purilus 1{1.4) 0 1(1.5) 0
Eve redness L4 {} F(1.5) 0
Eyelid oedema 1{1.4) 1 (1.4). 0 0
lalo vision 1(l.4) 0 ] 2(2.8)
Lenticular opacities 1 {1.4} ¢ 1 (1.5} 0
Photophobia 0 0 0 4(5.6)
Retinal haemorrhage { 1i{l.4) 2(3.0) 1{l.4
Vision blurred 4(5.7) 3(4.3) 2(3.0) 1(5.0)
Visual acuity reduced {1 (} 2{3.0} 1{l.4
Visual brightness {] 0 0 2(2.8)
Visual disturbance NOS ] 3] 3(4.5) 3{7.0)

NOS: Not atherwise specified

Note that the frequencies of chromatopsia, cyanopsia, eye pain, photophobia,
visual brightness and visual disturbarce NOS increase with increasing dose.
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* There were some adverse events that occurred more frequently in the sildenafil
groups. Those occurring in at least six sildenafil patients and more frequent in the
sildenafil groups are shown in Table 14.

Table 14: Adverse events more frequent in sildenafil patients in Study A1481140

Placebo | Sildenafil | Placebo

(n=70) (n=207) Subtracted

n (%) n (%) %
Headache 27 (38.6) | 95 (45.9) 7.3
Flushing 3(4.3) 24 (11.6) 7.3
Epistaxis t{1.4) 14 (6.8} 54
Insomnia 1(1.4) 13 (6.3) 4.9
Myalgia 3 (4.3) 19 (9.2} 4.9
Diarrhea nos 4 {5.7) 21 (10.1) 4.4
Pain in limb 4(57) [ 21¢0) 4.4
Dyspepsia 5(7.1) 23 {(11.1) 4.0
Visual disturbances 0 8 (3.9) 3.9
Pyrexia 2{29) 12 (5.8) 2.9
Gastritis nos 0 6 (2.9) 2.9
Sinusitis 0 6 (2.9) 2.9
Rhinitis nos 0 6 (2.9) 2.9
Paresthesia 0 6 (2.9 2.9
Influenza 2(2.9) 11 (5.3) 24
Anxiety 1(1.4) 6 (2.9) 1.5
Erythema 1{1.4) 6 (2.9) 1.5
Vertigo 1(1.4) 6 (2.9) 1.5
Cough 4 (5.7) 14 (6.8) 1.1
Dyspnea exacerbated | 2 (2.9) 7 (3.4) 0.5
Hot flushed nos 3 (4.3) 10 (4.8) 0.5
Back pain 8(11.4) 24 (11.6) 0.2

nos = not otherwise specified

There is also one analysis in the report of the long term safety Study Al481142 that is
worthy of comment. The sponsor compared survival rates of the patients in this study to
predicted survival rates based on a published NIH registry prognostic index for primary
pulmonary hypertension subjects. Patients who underwent lung transplantation, electively
discontinued sildenafil or were lost to follow-up in the base study or extension study were
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censored. The observed survival rates by Study A1481140 randomization group at one
year were consistently higher than the predicted survival rates (0.93-1.00 vs. 0.71-0.72).

COMMENT: Note the occurrence of rhinitis with sildenafil use. Rhinitis is also reported
with other PDES inhibitors. This effect is another suggestion that sildenafil acts upon
nasal vasculature and that the epistaxis is likely a PD effect of sildenafil,

The comparison of survival in Study A1481142 to the NIH registry prediction is
worthless. One does not have any idea of how the patient population in this study
compares to the patient population in the registry. Furthermore, the NIH registry
enrolled patients beginning in 1981. PAH investigators in recent years have reported
much improved survival compared to the NIH registry results. Whether the improvement
represents advances in therapy or patient selection is impossible to determine. The only
study in which survival may legitimately be compared (the randomized, placebo-
controlled Study A1481140) is too small and too short to yield any confidence in survival
comparisons. The clinical data base for sildenafil in PAH is too small to provide
conclusive evidence regarding whether sildenafil affects survival in PAH, either
adversely or beneficially. We can be slightly reassured by the similar mortality rates in
the sildenafil and placebo groups in Study A1481140.

Overall the adverse effects profile of sildenafil in PAH seems acceptable relative to the
reasonable benefit of increased function, i.e., increased walking distance. The color
vision aberrations are the one set of AEs that appear to be dose-related and hence should
be less problematic with the initial proposed to-be-marketed dose (20 mg TID) and even
less so if a lower dose is proved to be effective in a subsequent study. The bleeding AEs
don’t appear to be dose-related (at least at the dosages tested in the one pivotal study)
and are somewhat worrisome—the retinal hemorrhages have been reported to result in
visual loss in post-marketing reports. However, given the reasonable benefit and the
significant problems with other approved therapies, I believe that the risk/benefit
assessment still favors approval.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action
Approvable

1.2 Recommendation on Postmarketing Actions

Efficacy study using lower doses and interaction study with warfarin.

1.3 Summary of Clinical Findings

1.3.1 Introduction and Brief Qverview of Clinical Program

Sildenafil, phosphodiesterase 5 inhibitor, is currently approved for the treatment of male erectile
dysfunction and is now seeking approval for the treatment of pulmonary arterial hypertension.

Pulmonary arterial hypertension (PAH)
Adult studies-efficacy and safety
One double blind, randomized, placebo controlled trial (A 1481 140)

Adult studies-safety :
One ongoing, open label, uncontrolled, extension study (A1481142) defending long term safety
in PAH.

Neot included in NDA

i 4

/

Pediatric studies

There are three ongoing double blind, placebo controlled trials (A1481131 and A 1481134 (v
formulation) and A1481157 (IV formulation)). There is one extension trial (A1481156). Limited
safety information is available.

Additional studies/database included in safetv review

There is one completed, double blind, placebo controlied triaf - —  jin’ —_
adults.

Clinical Pharmacology
There are 35 completed trials.




Miscellaneous studies
There is one completed trial in pulmonary hypertension (A 1481024) and numerous chronic
dosing studies for multiple indications,

Post marketing surveillance
Spontaneous reports from 25,963 patients.

1.3.2 Efficacy summary

Conclusion

The efficacy of sildenafil in subjects with PAH was demonstrated in one well-controlled study
(A1481140). All doses of sildenafil tested prolonged walking distance compared to baseline by
up to 50 m (p<0.0001). Limited information indicates that there is no dose response, i.e.,
sildenafil 20 mg tid was as efficacious as 80 mg tid. There was very little change in walk
distance beyond 12 weeks despite continuation of sildenafil in an open label, uncontrolled
extension study. Sildenafil also significantly decreased the mean pulmonary artery pressure
from baseline compared to placebo.

The review of safety of sildenafil doses 20, 40, and 80 mg tid for 12 weeks in subjects with PAH
did not raise major concerns. Reports of serious safety events including deaths were similar
across treatment groups. More adverse events and discontinuations for adverse events were
reported for subjects receiving sildenafil 80 mg tid.

Adverse events with the largest placebo subtracted incidence rates included headache (7%),
flushing (7%), and epistaxis (5%). Other adverse events that were reported with greater
frequency in the sildenafil treated groups included visual disturbance, diarrhea, dyspepsia,
gastritis, and myalgia. Ocular testing did not reveal serious eye adverse events, Bieeding events,
particularly epistaxis, were more frequent in the sildenafil plus vitamin K antagonists compared
to sildenafil alone. For those taking vitamin K antagonists (74% of all subjects), the incidence
rate for sildenafil groups reporting any bleeding was 20% compared to 13% for placebo. In
addition, those sildenafil subjects with PAH secondary to connective tissue disease were more
likely to report epistaxis (13%) compared to those on placebo (0%) and those with primary PAH
(2%). In conjunction with this finding, there were minor decreases in mean hemoglobin/
hematocrit.

After reviewing both adverse events and laboratory values, there was no convincing evidence
that sildenafil has an adverse effect on the liver, kidney, or bone marrow.

Background
Protocol 1481140 was a double blind, randomized, 12-wecek study with subjects with PAH. The

primary objective was to evaluate the effect of three doses of oral sildenafil (20, 40 and 80 mg
three times daily) on exercise capacity, as measured by the 6-Minute Walk test (conducted at
least 4 hours after the last dose).

Subjects were those at least 18 years of age with either primary pulmonary hypertension (PPH),
or pulmonary hypertension secondary to connective tissue disease (SPH-CT), or pulmonary




hypertension with surgical repair, at least 5 years previously, of atrial septal defect, ventricular
septal defect, patent ductus arteriosus, aorto-pulmonary window. The mean pulmonary artery
pressure had to be > 25 mmHg, pulmonary artery wedge pressure < 15 mmHg at rest, and
baseline 6-Minute Walk test distance between 100 m and 450 m. Excluded patients included
those who had congenital heart disease (other than those specified in the inclusion criteria.), PAH
due to thromboembolism, HIV, chronic obstructive airway disease, congestive heart failure or
schistosomiasis, and subjects with significant (i.e. >2+) valvular disease other than tricuspid
regurgitation or pulmonary regurgitation. Disallowed concomitant medication included chronic
prostacyclin therapy, bosentan (or those who showed no improvement when taking bosentan),
nitrates or nitric oxide donors (including nicorandil), and potent CYP3A4 inhibitors.

Dosing was three times daily with a 4-hour interval between doses. After the first dose, patients
remained in the hospital for at least 8 hours with vital signs measured at hours |, 2, 4, and 8,
Subjects randomized to 80 mg started with 40 mg tid for one week and then up titrated to 80 mg
tid because of the reporting of muscie aches at high doses.

Primary efficacy endpoint was change from baseline in exercise capacity at week 12 as measured
by the 6-minute walk test conducted 4 hours after the previous dose. Subjects with missing Week
12 tests were to have an assessment imputed using the last observation carried forward. Those
who died or underwent lung transplantation were to have their change from baseline walk
distance assessed as zero.

Additional efficacy parameters included BORG dyspnea scale at the end of the 6-minute walk
test, right heart catheterization with changes in pulmonary artery pressure, time to first
occurrence of clinical worsening (defined as death or lung transplantation or hospitalization
because of pulmonary hypertension or initiation of prostacyclin or bosentan therapy), functional
capacity and therapeutic class, quality of life questionnaires, patient overall preference
assessment, and change in chronic use of background therapy for PAH.

Results

A total of 278 subjects were randomized and 277 were analyzed. The majority of subjects were
white, female, had a mean age of about 50 years, and had PPH. The mean time from diagnosis
was around 2.5 years. The drug classes taken by more than 50% of the subjects included
analgesics, anticoagulants, antihypertensive drugs, diuretics, drugs used for local anesthesia, and
mydriatics and cycloplegics.

6-minute walk test
The details of the primary efficacy endpoint are shown below.

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
Total subjects 70 69 68 71
randomized
Total subjects 66 67 64 69
included in ITT+
Mean baseline walk 347.6 3457 342.8 337.9
distance (m)




Mean change from -3.7 414 44.1 46.8
baseline (m) at

week 12 (LOCF)

walk distance

Std dev (i) 52.8 54.8 60.7 70.9

Min, max (m) -263, 106 -77,204 -139, 298 -230, 229
Placebo subtracted - 45. 1%+ 47 8% 50.5%**

walk distance (m)

99% C1 - 20.5, 70 199,72 4 229,765 |

+ includes those subjects who received at least one dose of study drug and had both baseline and
post baseline walking distance assessments.
*¥*compared to placebo, p value for each active treatment group was <0.0001.

Sildenafil increased walk distance between 45-51 m compared to placebo. There was no
evidence of a dose response.

The figure below shows the change from baseline at each visit for the ITT population, by
treatment group.

Figure 1 1 Pogelof i
Slldenafl] Fratanal A1481140
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The open label, uncontrolled extension study (A1481142) recorded walk distance up to 9 months
of treatment. The table below shows the results for those subjects who were receiving sildenafil
80 mg tid.

Change from Week 24 6-Minute Walk distance for subjects whose final
optishised dose was 80mg sifdenafil

Change from Week 24 Month 9 Month 12 Maonth 15 Manth 18 Month 21
bascline

N 228 213 133 kil 17
Mcean (mcters) 1.6 {5 -5.2 23 -379
5% Confidence {-5.80.0) (-5.787 (-1EB. 135 (27187 (-TR3 560
Interval

Soygrce: Fable: 5.0.3

These results suggest that the effect of sildenafil 80 mg tid wanes over time, perhaps because
many of the subjects are getting sicker.

Subgroups
The mean placebo-subtracted walk distances for selected subgroups are shown below. See study
report for sample sizes.

Mean change from baseline at week 12 (LOCF) - walk distance (m)

Sildenafil 20 mg tid Sildenafil 40 mg tid Sildenafil 80 mg tid

<325 nv/ >325 walk at 57/38 69/36 86/29
baseline

PPH/SPH-CT 40/55 48/49 62/28
NHYA class 11/I11 50/45 10/71 50/53
Male/Female 81/37 69/45 101/39

<49 yrs/> 49 yys of 55131 61/35 6724

age

There is no indication that sildenafil is not efficacious in a particular subgroup.

Secendary endpoints

Changes in pulmonary artery pressure (PAP)
Mean baseline (mmHg) and mean change (mmHg) from baseline at week 12 LOCF

Placebo Sild 20 mg tid Sild 40 mg t1d Sild 80 mg tid
n=65 n=65 n=63 n=65 7
Baseline | Change | Baseline | Change | Baseline | Change | Baseline Change
53.6 0.6 54.5 -2.1* 48.6 -2.6** 52.0 e
*p<0.05
**p< 0.01
***p<0.001

There was a statistically significant decrease in mean PAP in all sildenafil groups compared to
placebo.




Clinical worsening
Clinical worsening was defined as death or lung transplantation or hospitalization because of

pulmonary hypertension or initiation of prostacyclin therapy or initiation of bosentan therapy.

Number and (percent) of subjects

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=70 n=69 n=67 n=71
Worsening: any 7(10) 3(4.3) 2(3.0) 5(.0)
Death 1 I 0 2
Hosp for PAH 7 2 2 2
Init of prostac | 0 0 0
Init of bosen 0 0 1 2

Subjects could have more than 1 event

Overall, there were few of these particular events and no reports of subjects undergoing lung
transplantation. However, more subjects in the placebo group experienced clinical worsening
(primarily because of greater need for hospitalization) compared to the other treatment groups.
There was no statistical significance when sildenafil 80 mg tid was compared with placebo in
reducing time to clinical worsening.

BORG score

There were 266 subjects who had both baseline and post baseline BORG assessments. The mean
scores at baseline and the mean changes from baseline at endpoint are shown below, by

treatment group.

Mean baseline and mean changes from baseline at week 12 LOCF

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=66 n=67 n=064 n=69
Baseline | Change | Baseline | Change | Baseline | Change | Baseline | Change
3.4 0 3.8 -0.8 2.9 -0.5 3.4 -0.9
Table 5.5.1

There were improvements in the mean BORG score for the active treatment groups. There was
no change in the placebo group.

1.3.3 Safety summary

PAH
Deaths

There were 5 deaths in the 12-week efficacy study A1481140 (1 placebo, 2 sildenafil 20 mg, 2
sildenafil 80 mg). None seemed linked to the use of study drug. None of the deaths in the rest of
the data base indicates an association with the use of sildenafil.

Suryival rates (based on data from ongoing follow up study A 1481 142)




Predicted survival rates were based on the NIH-Registry prognostic index for primary pulmonary
hypertension subjects. The observed survival rate at 1 year was calculated using Kaplan Meier
estimates. Subjects who underwent lung transplantation, electively discontinued sildenafil or
were lost to follow-up in the base study or extension study were censored. Subjects who were
event-free at the time of the interim data-cut were censored at | year.

Table 5.7
Sildenafil Protocol Al4siiey
Summary of Prognostic Index by 1140 Treatment

1140 Randomized Years after scart Observed Survival
Traatment+ of active treztment Predicted survival {Kaplan-Meiar Estimata)
Placaebo =32} 1 ¥Year a.7¢ 0.9

2 Yeare a.s8

1 Years a.49
Slidenafil 10wmg TID (Nal2} 1 Year 0.72 0.597

2 Years .61

3 Years 0.51
8ildanafil aomg TID (Ma37] T Year 8.72 1.00

2 ¥aars a.60

1 Years 9.51
Sildenafil s0omg TID {M=40) 1 Yaar 0.71 0.94

2 Yoars a.s9

3 Years a.s0

* The numbers in parentheses show the number of subjects included in the anatysis for prognostic index. For the
Sildenafil groups this represents subjects randomized to and treated with Sildenafil in | 140 who have a valid mean
PAP, RAP and cardiac index (CI) at 1140 baseline. For the Placebo group this represents the number of subjects
randomized to Placebo in 1140 who extended into (and were treated in) 1142 and who have a valid mean PAP, RAP
and CI at 1142 baseline.

The observed survival was always higher than the predicted survival. However, this information
only implies that there is no effect of sildenafil on decreasing survival in patients with PAH.

Other serious safety

There were few drop outs for adverse events in the efficacy study A1481140 (5 subjects
randomized to sildenafil 80 mg tid). The events included decreased creatinine clearance,
trigeminy, headache/visual disturbances/dyspepsia, myocardial infarction, fluid retention, and
hepatic cirrhosis. There were 15 subjects who withdrew from the ongoing extension trial
A1481142 because of adverse events. Most of the events were either similar to those probably
associated with sildenafil (diarrhea, weakness, headache, allergic reaction) or the underlying
disease (hypotension, dyspnea, worsening heart failure, worsening of symptoms of PAH). There
was one report of suicide attempt.

All adverse events
Adverse events reported by at least 6 subjects during study A1481140 are shown below.

Number and (percent) of subjects
Placebo Total sild Placebo
n=70 =207 Subtracted %
Headache 27 (38.6) 95 (45.9) 7.3
Flushing 3(4.3) 24 (11.6) 7.3




Epistaxis i (1.4} 14 (6.8) 54
Insomnia 1(1.4) 13 (6.3) 4.9
Myalgia 3{4.3) 19 (9.2) 4.9
Diarthea nos 4(5.7) 21 (10.1) 4.4
Pain in limb 4(5.7) 21 (10.1) 4.4
Dyspepsia 5(.1) 23(11.1) 4.0
Visual disturbances 0 8(3.9 3.9
Pyrexia 2(2.9) 12 (5.8) 2.9
Gastritis nos 0 6 (2.9) 29
Sinusitis 0 6(2.9) 29
Rhinitis nos 0 6(2.9) 29
Paraesthesia 0 6(2.9) 2.9
Influenza 2(2.9) I (5.3) 24
Anxiety 1{1.4) 6(2.9) 1.5
Erythema 1(1.4) 6(2.9 1.5
Vertigo 1(1.49) 6(2.9) 1.5
Cough 4{5.7) 14 (6.8) 1.1
Dyspnea exacer 2(2.9) 734 0.5
Hot flushed nos 3(4.3) 10 (4.8) 0.5
Back pain 8(11.4) 24 (11.6) 0.2

Headache and flushing had the highest placebo subtracted rates followed by epistaxis, insomnia,
and myalgia.

Possible dose related adverse events include flushing, visual disturbances, myalgia, and pyrexia.

Pooled adverse events from studies A1481140 (PAH) and A1481165 (hypertension) included
dyspepsia (9.9%), flushing (9.8%), headache (7.5%), myalgia (5.2%), headache (4.0%), diarrhea
(3.8%), epistaxis (3.8%), insomnia (3.5%), and pain in limb (3.3%).

Eye disorders

Sildenafil is an inhibitor of PDES, an enzyme involved in the phototransduction in the retina.
Altered vision, color tinge to vision, increase perception of light, blurred vision were reported in
clinical trials conducted with sildenafil in male erectile dysfunction. Visual disturbances NOS
and chromatopsia (placebo subtracted incidence rates 3.9% and 1.0%, respectively) were the
most commonly reported eye disorders in study A1481140.

The most commonly reported eye events in the extension study A1481142 included vision
blurred (8.1%), visual disturbance nos (5.8%), conjunctival hyperemia (4.6%), episeleral
hyperemia (3.9%), retinal hemorrhage (3.9), chromatopsia (2.7%), and eye hemorrhage (2.3%).

Bleeding disorders

The overall reporting rate for bleeding was slightly higher in the sildenafil group compared to
placebo in study A1481140 (16.4% and 15.7%, respectively). However, there was a sizable
increase in the incidence rate of reporting epistaxis in the sildenafil groups compared to placebo
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(6.8% versus 1.4%, respectively). This effect is probably linked to concomitant vitamin K
antagonists.

Number and (percent) of patients

Placebo sildenafil
vitK ant No vitK ant vitK. ant No vitK ant
n=56 N=14 n=148 N=59
All bleeding 7(12.5) 4 (28.6) 30 (20.3) 3(5.1)
Epistaxis 1(1.8) 0 13 (8.8) 1(1.7)
Retinal hemor 0 0 4(2.7) 0

In the open label extension study A 1481142, the reporting rate for epistaxis was 8.5%. One
subject (11205) on warfarin was hospitalized for epistaxis and low hemoglobin and required
blood transfusion.

Inthe —  study — bleeding was reported by 2.1% sildenafil subjects and 1.7%
placebo subjects.

Conclusion: there is a probable interaction between vitamin K antagonists and sildenafil.

Clinical laboratory values
There was one PAH subject who discontinued for a laboratory parameter abnormality (decrease

in creatinine clearance study A1481140). No subject in the extension study discontinued
sildenafil because of an abnormal laboratory value. Two hypertensive subjects discontinued
because of elevated glucose levels.

Hematology
There were small but consistent decreases in hemoglobin, hematocrit, RBC counts in study
A1481140.

Liver, Renal, Electrolytes
There is no evidence that sildenafil influences any of these laboratory parameters.

Vital signs

In a normotensive population, there was little effect of sildenafil on blood pressure and a small
decrease in heart failure. There was a hypotensive effect, however, in a population with essential
hypertension (9/6 mmHg decrease from baseline for sildenafil 80 mg tid).

1.3.4 Deose regimen and administration

Oral doses of 20 mg tid (4-6 hours apart). Although 80 mg tid was tested, there was no evidence
of increased efficacy with this dose and there was evidence of a decline in the safety profile.
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1.3.5 Drug-drug interactions

(Additions to the current label for Viagra®)

Bosentan: In a study of healthy male volunteers, co-administration of sildenafil at steady state
(80 mg tid) with the endothelin antagonist bosentan {a moderate inducer of CYP3A4, CYP2C9
and possibly of cytochrome P4502C19) at steady state (125 mg bid.) resulted in a 62.6%
decrease of sildenafil AUC and a 55.4% decrease in sildenafil Cpyy. Sildenafil at steady state
(80 mg tid) resulted in a 49.8% increase in AUC and a 42% increase in Cnay of bosentan (125 mg
bid.).

1.3.6 Special populations

No additions to current label.

2 EFFICACY STUDY A1481140
This was a double blind randomized 12-week study in patients with pulmonary hypertension.

The objective of this study was to evaluate the effect of three doses of oral sildenafil (20, 40 and
80 mg three times daily) on exercise capacity, as measured by the 6-Minute Walk test (conducted
at least 4 hours after the last dose), after 12 weeks of treatment in subjects with pulmonary
arterial hypertension who are aged 18 years and over.

2.1 Study conduct

Inclusion criteria

-18 years (and given written consent and, if female, have adequate forms of birth control)

with any of the following conditions:

—Primary pulmonary arterial hypertension, or

—Pulmonary hypertension secondary to connective tissue disease, or

—Pulmonary hypertension with surgical repair, at least 5 years previously, of atrial septal defect,
ventricular septal defect, patent ductus arteriosus, aorto-pulmonary window.

And with the following:

- mean pulmonary artery pressure >25 mmHg and a pulmonary artery wedge pressure of < |5
mmHg at rest, via right heart catheterization within 21 days prior to randomization'.
-baseline 6-Minute Walk test distance is >100 m and <450 m.

Those subjects who underwent right heart catheterization and who fulfill the following criteria:

" In the event that a wedge pressure was unable to be obtained during right heart catheterization, then subjects with a
left ventricular end diastolic pressure (LVEDP) of < 14mmHg and absence of any mitral stenosis on echo-
cardiograpy could be eligible for entry into the study after discussion with the sponsor’s study clinician.



1. background therapy (class of drug) has not been changed for at least 30 days prior to right
heart catheterization measurement,

2. the doses of background therapy have not changed within 7 days of catheterization, and

3. the drugs and doses used for background therapy have not changed since catheterization for
inclusion (subjects can undergo repeat right heart catheterization prior to randomization).

Selected exclusion criteria

-Subjects who had congenital heart disease (other than those specified in the inclusion criteria),
PAH due to thromboembolism, HIV, chronic obstructive airway disease, congestive heart failure
or schistosomiasis.

- Subjects with significant (ie >2+) valvular disease other than tricuspid regurgitation or
pulmonary regurgitation (In the event that subjects in whom a wedge pressure was not obtained
were entered into the study, there must have been no evidence of any mitral stenosis on
echocardiography. Subjects with previous surgical replacement of a valve could be eligible for
entry into the study after consultation with the sponsor.

2.1.2 Disallowed medication

Subjects who were receiving any form of chronic prostacyclin or bosentan (or those who showed
no improvement when taking bosentan), nitrates or nitric oxide donors (including nicorandil) in
any form, protease inhibitors such as ritonavir and saquinavir, erythromycin, ketoconazole,
itraconazole, and alpha blockers. Chronic use of arginine enriched products was not allowed.
Subjects previously receiving any of these drugs must have stopped use for a period of at least 1
month except in the case of bosentan (4 months) or prostacyclin (3 months).

2.1.3 Study investigators

A total of 54 investigators from Australia, Europe, North and South America, Asia, Middle East,
Central America, and Africa enrolled subjects into this study”. Sites in Germany, lItaly, and
Poland had the largest number of subjects per site (between 19-22 subjects each).

Study procedures are shown below.

APPEARS THIS WAY
ON ORIGINAL

? The efficacy results were independent of the results from these centers {per Dr. Freidlin).
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STUDY FLOWCHART
‘ Vil  Vit2 Teghoe Vi3 Vid VS  Viste
Sorenie  Base Wek  Wek  Wesk  Wek  Folbw

Up
Day
) £14
Intormed consent — study
int consent -genotyping
Inclusion‘exclusion eriteria X X
Demography X
Diagnosis X
Functional classification* X X X X X X
Physical examination X X X X
Vital signs X X X X X
Laboratory tests X X X X X
Lung function{**} X
ECG X X
Pregnancy test X X X X X
Ocular tests (***) X (X0 (X) X X
Adverse events X X X
i X X X
b X X X
BORG dyspnoea scare X X X X X X
Right heary catheterisation X X
SF-36 questionnaire X X X
EQ .54 questionnaire X X X
Population PK biood X X X
samples
Events defining clinical - X X X
worsenng
Overall patient preference - X
queshionnaire
Drspense study medication X X X
Phspense subject diary X X X
Review dosing log X X X X X
Dase titration X
Collect drug/containers X X X X
Collect diary pages X X X X

* Functional classification = Pulmonary hypertension criteria for functional capacity and therapeutic
class
** for subjects with a diagnosis of sclercderma

#++ when ocular adverse events are reported
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Dosin

Dosing intervals were a minimum of 6 hours. After the first dose, patients remained in the
hospital for at least 8 hours with vital signs measured at hours 1, 2, 4, and 8. Subjects
randomized to 80 mg started with 40 mg tid for one week and then up titrated to 80 mg tid
because of the reporting of muscle aches at high doses.

Pharmacokinetics
Blood draws for PK sampling were obtained on day 1, week 8, and week 12.

Randomization

A central randomization scheme was used in a 1:1:1 ratio. Subjects were stratified according to
walking distance (<325m and >325m) and etiology of PAH (primary, secondary to connective
tissue disease, hypertension with surgical repair).

Procedures

6-minute walk

The 6-minute walk test and BORG dyspnea score were performed at screening, day 1, weeks 4,
8, 12, and foliow-up day 114. The primary endpoint was the distance walked at week 12 at
trough (just before the next dose and > 4 hours after the last dose). The BORG dyspnea score
was obtained at the end of the walk test (maximum exertion).

Right heart hemodynamics

Hemodynamic parameters measured on day 1 and week 12 included right atrial pressure, systolic
puimonary artery pressure, diastolic pulmonary arterial pressure, mean pulmonary artery
pressure, cardiac output, pulmonary capillary wedge pressure and systemic venous pressure. At
week 12, hemodynamic measurements were performed twice at least 15 minutes apart with the
time of previous dose of study medication having been recorded. At least one of these readings
was to be recorded at trough.

Symptoms

Time to clinical worsening was defined as: death or lung transplantation or hospitalization
because of pulmonary hypertension or initiation of prostacyclin therapy or initiation of bosentan
therapy.

Other evaluations included SF-36 and FQ.5d questionnaires as well as overall patient preference.

Efficacy endpoints

Primary efficacy endpoint was change from baseline in exercise capacity at week 12 as measured
by the 6-minute walk test. Subjects with missing Week 12 tests were to have an assessment
imputed using the last observation carried forward. Those who died or underwent lung
transplantation were to have their change from baseline walk distance assessed as zero.

Secondary endpoints included change from baseline at week 12 in mean PAP, time from
randomization to the first occurrence of clinical worsening (defined as death or lung
transplantation or hospitalization because of pulmonary hypertension or initiation of prostacyclin
or bosentan therapy), change from baseline at week 12 in the BORG dyspnea score (assessed at




the end of the 6-minute walk and reflect the maximum degree of dyspnea at any time during the
walking test).

Tertiary endpoints included functional capacity and therapeutic class, quality of life
questionnaires, patient overali preference assessment, change in chronic use of background
therapy for PAH.

2.2 Results

Disposition of subjects
The study was conducted in the US (18 center), South America (2 centers), Europe (25 centers),

and other (6 centers).

The numbers randomized, treated, and eventual outcome are shown below by treatment group.

Number of subjects

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
No. randomized 70 69 68 71
Treated 70 69 o7 71
Completed and 67 65 63 64
entered extension
Completed l 2 2 |
without
extension
Did not complete 2(2.9) 2(2.9) 2(2.9) 6(4.3)
Included in ITT
6-minute walk 66 67 64 69
“patient #1027 ]
Table 1.1

A total of 278 subjects were randomized to one of four treatment groups. All but one subject
received at least one dose of study drug. Subject #10271 (sild 40 mg) was manually randomized
and took a medication pack that was not allocated by the sponsor. The total number of subjects
included in the study report was 277.

There were 12 patients (4.3%) who did not complete the study. The highest percent of drop outs
occurred in the group randomized to sildenafil 80 mg tid (6 subjects, 8.5%). The other groups
had iess than 3% drop out rate.

The reasons for the 12 subjects not completing the study are shown below by treatment group.

No. of patients not completing for any reason

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
Did not complete 2 2 2 o
Death | ] 0 1
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Adverse event 0 0 0 5+

Lab abnormal 0 i 0 0

Other 1 0 2 0

 patient 10743 was randomized to 80mg and discontinued the study on day 7 while still receiving 40mg. She died
on day 8 from septic shock.
+subject 10484 discontinued because of an adverse event and died 2 days later of M1

Table 4.1.2

There were three deaths (one each for placebo, sild 20 mg tid, sild 80 mg tid). Only the 80 mg
group had drop outs for adverse event (5 subjects). There was one drop out (sild 20 mg tid)
because of a laboratory abnormality, and 2 (sild 40 mg tid) who did not complete for other
reasons.

Demographics
The number of subjects by gender, the mean ages, the percent that was white, and the mean age

are shown below by treatment group.

Placebo sifd 20 mg tid sild 40 mg tid sild 80 mg tid
male/female (n) 13/57 20/49 20/47 15/56
Mean age (yrs) 49.1 472 514 48.1
White (%) 87.1 85.5 86.6 81.7
Mean weight (kg) 73.9 71.0 74.5 70.6

Table 2.1

The majority of subjects were female, mean age was around 50 years, most were white, and
mean weight was around 72 kgs.

Type of pulmonary hypertension

Eligible subjects were those with either primary (PPH) or secondary pulmonary hypertension
(SPH). The table below shows the numbers in each of the 2 categories and the mean number of
years since diagnosis at time of study entry.

Number of subjects
Placebo | sild 20 mg tid | sild 40 mg tid | sild 80 mg tid total
PPH 42 44 43 46 175
Mean since 2.2 2.5 3.2 2.5
dx (yrs)
SPH 28 25 24 25 102
Mean since 43 2.4 0.9 2.7
dx (yrs)
Table 2.2.1

There were 175 subjects (63%) with PPH and 102 (37%) with SPH. Mean years from diagnosis
was around 2.5.

Etiology of SPH
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The SPH could be secondary to 1) connective tissue (CT) disease, or 2) with surgical repair
(occurring at least 5 years previously) of atrial or ventricular septal defect, patent ductus
arteriosus, or aorto-pulmenary window. The numbers of subjects in each category are shown
below.

Number of subjects
Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
CT disease 22 21 20 21
Scleroderma 8 9 il 10
SLE 4 6 3 6
CREST 3 3 2 4
Mixed CT 2 I 3 0
Other CT 5 2 1 |
Surgical repair 6 4 4 4
Table 2.2.2

Most of the subjects with SPH had it because of connective tissue disease (84, 30.3%); far fewer
had SPH with surgical repair (18, 6.5%).

Duration of treatment
The table below shows the number of days subjects received study drug, by treatment group.

Days of treatment (includes missed dosing days)

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
Median duration &5 85 85 84
of treatment
Range 55-96 1-103 2-91 7-94
Table 3.1.1

The median durations of treatment were similar across treatment groups.

Concomitant medication

The drug classes taken by more than 50% of the subjects were analgesics, anticoagulants,
antihypertensive drugs, diuretics, drugs used for local anesthesia, and mydriatics and
cycloplegics.

2.2.1 Efficacy

Primary efficacy endpoint

The table below shows the number of subjects who were randomized, the number included in the
intent to treat analysis (ITT), and the number were excluded from the ITT analysis. Subjects who
died or underwent lung transplantation during the study had their 6-Minute Walk test distance at

Week 12 set to the baseline result.
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No. of patients

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
randomized 70 69 68+ 71
ITT population”® 66 67 64 69
lacking walk test 4 2 3 2

+one patient randomized but not treated.

“These subjects were randomized to study drug, received at least one dose of study drug, and
have both baseline and post baseline walking distance assessments.

Table 5.1.1

Of the 278 subjects randomized, 266 (95.7%) were included in the ITT.
Walk test

The numbers of subjects without a baseline walk test, without a post baseline walk test, and the
mean baseline walk test (meters) are shown below by treatment group.

Placebo sild 20 mg tid sild 40 mg tid sild 80 mg tid
n=06 . n=67 n=64 n=69
No. lacking 4 l 2 0
baseline walk
test
No. lacking post 0 1 H 2
baseline walk
test
6 min walk (m)+ 347.6 345.7 342.8 337.9
Std dev (m) 748 90.3 76.7 79.2 N

+inclusion criterion limited subjects to those who walked more than 100 m but less than 450 m.
Table 5.2.1

The numbers of subjects lacking either a baseline or post baseline walk test and, therefore,
excluded from the ITT analysis were similar across treatment groups. Mean baseline walk

distances were similar across treatment groups (about 345 m).

Mean change from baseline (m) at week 12 LOCF

Placebo sild 20 mg tid sild 40 mg tid stld 80 mg tid

n=606 n=67 n=64 n=69
6 min walk (m) -3.7 414 441 46.8
Std dev 52.8 54.8 60.7 70.9
Min, max -263, 106 -77,204 -139, 298 -230, 229
Placebo - 45. 1% 47 8*** 50.5%%*
subtracted
99% CI - 20.5, 70 19.9,72.4 22.9,76.5

***compared to placebo, p value for each active treatment group was <0.0001.
Table 5.2.1
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The mean increases in walk distance for the active treatment groups compared to baseline

(placebo subtracted) were 45.1 m, 47.8 m, and 50.5 m for sildenafil 20 mg, 40 mg, and 80 mg,
respectively.

APPEARS THIS WAY
ON ORIGINAL
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Figure 1.2.1
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loast one dose of study medication, and who bave both a bguline and po@:b-ulinu wdkj_.ng distance assesament. o

All 3 dose groups were significantly better than placebo, but not different from each other.

Walk test by visit

The mean changes from baseline at weeks 4, 8, and 12 are shown below by treatment group.

Change from baseline (m) at each visit/no. of patients

n Siz—Minute Walkdng Distance [Oisters) at Wask 12 (LOCF) : Mean and $8% Confidance ntarvals — ITT Population

Week 4 Week 8 Week 12
lacebo 1.7/66 -1.9/64 1.6/62
Sild 20 mg tid 28.1/66 37.7/64 40.8/66
Sild 40 mg tid 28.3/63 34.8/62 44.3/63 ]
Sild 80 mg tid 31.8/69 36.3/66 53.4/64
Table 5.2.1

The placebo group changed their walk distance very little during the entire treatment period. The
active treatment groups showed improvement by week 4 and maintained this improvement over
the remaining 8 weeks. This is displayed in the figure below.
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Figure 1.1
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Subgroups

Baseline walking distance (<325m and > 325 m)

Mean changes from baseline at endpoint for the 6-minute walk tests grouped by baseline walk

distance are shown below.

APPEARS THIS WAY
ON ORIGINAL
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Mean change from baseline at week 12 LOCF minus placebo”

Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
<325 m >325m <325 m >325 m <325 m >325m

n=23 n=44 n=23 n=41 n=26 n=43
Means 56.9 38.6 69.0 36.1 86.7 29.2
change
from
baseline
95% CI 253, 88.5 154,61.8 | 342, 103.7 | 119,603 | 57.3,116.2 0.9, 576

“placebo: n=23 for <325 m and n=43 for > 325 m

Table 5.2.8

Compared to those at baseline who could walk longer than the mean, those with a lower baseline
walk test had greater increases in walk at endpoint.

Type of PH

Walk test results by type of pulmonary hypertension (primary, secondary connective tissue
disease, and secondary surgical repair) are shown below.

Mean change from baseline {m) at week 12 LOCF minus placebo”

Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=43/20/4+ n=42/18/4+ n=46/19/4+
Primary PH 39.7 47.9 62.2
95% CI 13.8, 65.6 19.7, 76.0 35.4,89.1
Secondary PH- 54.9 493 28.1
Connective tissue dis
95% CI 244,854 18.5, 80.0 -14.3, 70.5
Surgical repair 49.2 33.4 14.9
95% C1 5.1,93.2 -8.5,75.4 -3.8,33.6

*placebo: n=39 for primary PH, 21 for secondary; connective tissue, and 6 for secondary:

surgical repair.

+n=primary PH/secondary: connective tissue/secondary: surgical repair

table 5.2.8

None of the actively treated PH groups walked less than placebo. The group with the poorest
results was secondary with surgical repair sildenafil 80 mg tid. The importance of this is unclear
since the sample size was extremely small.

By disease severity (except NYHA I- too few subjects)

The mean walk distance by NYHA class at baseline is shown below.
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Mean change from baseline (m) at week 12 LOCF minus placebo”®

Sitd 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=22/40/5+ n=21/43/0+ n=27/41/1+
NYHA II 50.2 9.7 30.1
NYHA III 44.5 71.3 52.5
NYHA IV 78.6 - 122

“placebo: n= 30 for Class II, 33 for Class III, and 2 for Class IV.
+number of subjects with NYHA I/III/1V

~*median was 12 m
Table 5.2.5.3

There were few NYHA class IV subjects and only one who was class I. No group walked less
than placebo. Sample sizes are too small to draw a conclusion.

By gender

The majority of subjects were female. The mean changes from baseline at endpoint by gender
and treatment groups are shown below.

Mean change from baseline (m) at week 12 LOCF

placebo Sild20mgtid | Sild 40 mg tid Sild 80 mg tid
male female male female male female male female
n=12 n=>54 n=19 n=48 n=19 n=45 n=15 n=54
-37.0 3.7 437 40.3 324 490 63.7 422 |
Table 5.2.5.4

The male group randomized to placebo had the poorest performance in the walk test (a decline of
37 m from baseline at week 12 LOCF). However, all active treatment groups had a sizable
increase over baseline regardless of gender. Again, the sample sizes, especially for the male

subjects, are small.

By age (<49 years and > 49 years)

Results by age group are shown below.

Mean change from baseline (m) at week 12 LOCF

placcbo Sild 20 mg tid Sid 40 mg tid Sild 80 mg tid
<49 >49 <49 >49 <49 >49 <49 >49
n=31 n=35 n=38 n=29 n=27 n=37 n=33 n=34
24 49 52.9 26.0 63.0 30.2 64.5 287 |
Table 5.2.55

All groups on active treatment improved their walk distance compared to baseline. Younger
subjects tended to walk longer compared to their older counterparts.

By race

Resuits by race are shown below.
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Mean change from baseline (n) at week 12 LOCF minus placebo”

Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
white nonwhite white nonwhite white nonwhite
n=>57 =10 n= 55 n=9 n= 57 n=12

42.0 64.8 44.1 70.9 443 872
~placebo: n=57 for white and n=9 for nonwhite
Table 5.2.8

There were few non white subjects. All groups on active treatment improved their walk distance
compared to baseline.

By location
The majority of subjects were located in either Europe or the US. Walk distance results by

location are shown below.

Mean change from baseline (m) at week 12 LOCF

placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
- Europe Us Europe uUs Europe US Europe us
n=34 n=17 n=39 n=I5 n=37 n=12 n=30 n=18
5.9 -8.2 48.8 333 513 373 55.6 21.1
- Table 5.2.5.7

The walk distance increases in the treatment groups were similar regardless of location.

By median baseline pulmonary arterial pressure (PAP)

Results by median baseline PAP are shown below.

_Mean change from baseline (m) at week 12 LOCF minus placebo”

Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
<52 >52 <52 >52 <52 >52
mmHg mmHg mmHg mmHg mmHg mmHg
n=30 n=36 n=39 n=24 =31 n=38
32.0 56.3 30.5 69.0 334 64.2
“placebo: n=29 for <52 mmHg and n=37 for PAP> 52 mmHg.
Table 5.2.8

There could be a tendency for those with a higher PAP to have a better response to active
treatment compared to those with a lower PAP. This is consistent with the results for subjects
whose baseline walk distance was shorter than the median.

By median baseline peripheral vascular resistance index (PVRI)
Results by median baseline PVRI are shown below.

Mean change from baseline (m) at week 12 LOCF minus placebo”
Sild 20 mg tid Sild 40 mg tid
| <1648 |  >1648 <1648 |  >1648

Sild 80 mg tid
<1648 |  >1648
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dyne.sfem’/m’ dyne.s/ca’/m’ dyne.s/cm’/m° dyne.sfcm’/m’ dyne.sfcm’/m’ | dyne.s/cm’/m? ]
n=23 n=26 n=28 =24 n=35 n=26
37.0 51.8 38.4 53.3 34.9 59.5

“placebo: n=22 for <1648 dyne.s/cm5/m2 and n=32 for > 1648 dyne.s/cm5/m2.
Table 52.8

There appears to be a tendency for those with a higher PVRI to have a better response to active
treatment compared to those with a lower PVRI.

Secondary efficacy endpoints

The protocol stated that the following secondary endpoints will provide supportive evidence of
efﬁcacy3: )

1. Change from baseline at Week 12 in mean PAP.

2. Time from randomization to the first occurrence of clinical worsening defined as death or lung
transplantation or hospitalization because of pulmonary hypertension or initiation of prostacyclin
therapy or initiation of bosentan therapy.

3. Change from bascline at Week 12 in the BORG dyspnea score.

Pulmonary artery pressure (PAP)

Of the 277 treated subjects, only 258 had adequate assessment of their PAP. There were two
subjects (20mg: 1; 40mg: 1) with missing baseline values and 17 subjects (Placebo: 5; 20mg: 3;
40mg: 3; 80mg: 6 including 2 deaths) with missing post baseline. The mean changes are shown
below.

Mean baseline (mmHg) and mean change(mmHg) from baseline at week 12 LOCF

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=65 n=65 : n=63 n=65
Baseline | Change | Bascline | Change | Baseline Change | Baseline | Change
53.6 0.6 54.5 -2.1 48.6 -2.6 52.0 -4.7

Table 5.3.1

The comparisons to placebo are shown below (subjects were excluded if there was no baseline
walk distance).

APPEARS THIS WAY
ON ORIGINAL

ifa statistically significant treatment effect was observed in the primary endpoint, then statistical tests on these
three secondary endpoints were to be conducted in a hierarchical order as follows. First, mean PAP will be
evaluated. If no significant treatment effect is found, then no further secondary endpoints will be evaluated. If a
statistically significant treatment effect is observed in mean PAP, then the time to clinical worsening will be
evaluated. If no significant treatment effect is found, then no further secondary endpoints will be evaluated. [f a
statistically significant treatment effect is observed in the time to clinical worsening, then the BORG dyspnea score
will be evaluated.
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Compared to placebo, there were significant improvements in PAP in all active treatment groups.

Clinical worsening

Clinical worsening was defined as death or lung transplantation or hospitalization because of
pulmonary hypertension or initiation of prostacyclin therapy or initiation of bosentan therapy.

No. and (percent) of subjects

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=70 n=69 n=67 n=71

Worsening: any 7(10) 3(4.3) 2(3.0) 5(7.0)
Death 1 1 0 2
Hosp for PAH 7 2 2 2
Init of prostac 1 0 0 0
Init of bosen 0 0 1 2
Subjects could have more than 1 event
Table 5.4.1

There were no reports of subjects undergoing lung transplantation. More subjects in the placebo
group experienced clinical worsening (mostly because of greater need for hospitalization)

compared to the other treatment groups.

There was no difference in the time to clinical worsening for the placebo group compared to the
active treatment groups. According to the sponsor’s statistical plan, no further statistical testing

of secondary endpoints was done..

APPEARS THIS WAY
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BORG score

There were 266 subjects who had both baseline and post baseline BORG assessments. The mean
scores at baseline and the mean changes from baseline at endpoint are shown below, by
treatment group.

Mean baseline and mean changes from baseline at week 12 LOCF

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=66 n=67 n=64 n=69
Baseline | Change | Bascline | Change | Baseline | Change | Baseline | Change
34 0 3.8 -0.8 29 -0.5 3.4 -0.9
Table 5.5.1

There were improvements in the mean BORG score for the active treatment groups. There was
no change in the placebo group.

Tertiary Endpoints

These included functional capacity and therapeutic class, change in chronic use of background
therapy, additional hemodynamic parameters, and quality of life questionnaires.
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Pulmonary Hypertension Criteria For Functional Capacity And Therapeutic Class

The changes in functional class from baseline class at week 12 LOCF are shown below.

Nao. of patients

Placebo Sild 20 mg tid Sild 40 mg tid _Sild 80 mg tid
n=70 n=68 n=66 n=69
Worse Better Worse Better Worse Better Worse Better
7 5 2 19 2 24 2 29
Table 5.6

The subjects in the active treatment groups were more likely to improve and less likely to worsen
their functional class compared to the placebo group.

Change in Chronic Use of Background Therapy for Pulmonary Arterial Hypertension:
Background therapy included anticoagulants, oxygen, diuretics, calcium channel blockers and
digoxin. Additions and discontinuations of these medications were reviewed for all randomized
subjects.

The numbers of subjects who added to their background therapy, by treatment group, are shown
below.

Number (%) of subjects whe added at feast one class of background medication

Class Treatment Geoaup _
lacebo Sitdenafit 20mg | Sildenafil d0mg | Sikdeaafit 30ma

N7} N N-GT A |
Anv addiion 14 {240 Yeiit IBEEEY; Tty
Antcoagulants 23 34t 31y 3id
Owvaen 741 {4 Ay i
Diuretics TG 3¢ Filin MY
Caleiuny chanpel ¢ Gtk £y Bt
blockers
Digoxin 314} ik RARE: REEL

The groups were quite similar regarding the number of medication additions.
There were few subjects (2 sildenafil 80 mg tid) who discontinued background therapy.

Additional Hemodynamic Parameters

APPEARS Tii3 v,
ON ORIG! »
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Change from baseline to Week 12 LOCF in haemodynamics parsmeterst

semodynamic Parameter Treatment Greup
ean (95% CT) Placebo Sikdenafil Sildenafit Sildenafit
- 20mg 4lmng 30mg
[RAP (mmHg)
N 64 63 63 63
Bascline 86(1598) 31{68 94 871210 8713, 10.0)
from Baseling 03¢09.15 | 021903 | L1240 { 1oc2i 0
[Bystolic PAP (mmHg)
N 65 63 63 63
Baseline 84.7(79.4,90.0) | #5.1 (806, 89.3) | 76.7 (71.0, 82.4) | 79.6 (737, 83.6)
Change from Baseling £7(-1.0.43) S12(42,18) | 305504 | -39(-91,-28)
|Dinstolic PAP (mmHg)
N 63 63 63 63
Bascline 349(322,31.) | 339 (333, 38.5) | 31.6429.0 34.1) | 34.6 (314,37 9)
|_Chanpe from Bascline 06(07.18) | -18(37.00) | -3.2(46 -18) | -38(-54,-2.1)
Mean PAP (mmHg)
N 65 65 63 65
Bascline 536¢50.0, 57.0) | 345(513,576) | 48.6{453 51.9) | 52.0(480, 56.0)
Change from Baseline 0.6 (-0.5,2.0) 2 01{43,04) | -2.6(-44,-09) } 4.7(-6.7,-28)
Cardine Oatput*
Mlitres/mis)
N 32 49 52 3
Bascline 40(3.7,43) |430(390,470) | 4.23(383,4.63) | 431 (3.92, 4,70)
Change from Bascline 0.1 -84, 0.2) 040.1, 0.0 0.4(0.1,0.8) 0.7(04, 1.0)
PCWP (mmlig)
N o 61 57 Gl
Bascling 9.4 (86, 10.2) £3(8.1,9.0) 85(7.6,935) 92{84,99)
from Bageline L4305 § 0216 L1 0.2(0.7, 1.2} 4209 12)
[Systolic SAP (mmHg}
N 61 63 a3 63
Bascline 126.2 124.1 1250 1229
{1213, 131.0) (1189, 1293) (1206, 129.4) (1174, 128.3)
| Change from Bascline 316908 | 29¢(6507) [ 05(:34,44) | 43(74.-12)
Diastolic SAF (mmHg)
N 6l 65 63 63
Bascline TAO(13.7, 8200 | 76.1 (734, 789) | 76.2(733,75.0) | 76.0(72.8, 79.1)
Change from Baseline SAOETLOT) | -23(3207) | -24(-48,-01) | -54(-78, -3.0}
[Mean SAP (mmidy)
N 61 a5 61 64
Bascline 951 (91.6,98.7) | 93.3(90.4,966) | 939 (90T, 97.1) | 923 (888, 96.3)
| Change from Bascline 306200 | 26¢31,00) | 093819 | 49¢78 20
APPEARS THIS WAY
ON ORIGINAL
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Change from baseline to Week 12 LOCF in haemodynamics parameters

(continued)
semodynamic Parameter Trestment Group
ean (95% CI) Placebo Sildensfil 20my | Sildenafil $0mg | Sidenafil BOwig |
[Heart Rate (beats/imin)
N 64 63 63 63
Bascline 80K (76.8,849) | 81.9(78.9,830) | 763(73.7,79.2) | 7193 (76.7, 819)
Change from Bascline 34018 | 37591y | 3335100 | 4.7¢-73,-20)
MV, (%)
N 60 63 &0 60
Baseline 60.6 (57.8,63.4) | 63.1(61.0,651) | 61.7(59.2,64.2) | 62.6(599,653)
Change from Bascline 24(47,009 1 L1{05.2D 22(-02,46) | 20¢0241)
SVYR+ (dync.setfcm’)
N 50 49 50 37
Baseline 1888.7 17321 18077 1696.2
(1702.9,2074.5) | {1585.5, I378.8) | (1633.3, 1982.1) { (1536.1, 1856.4)
Change from Bascline 14 -166.6 -2873 -323.4
(1965 41.4) | (3073, -258 | (4014, -183.6) | (4513, -195.4)
SVRI* (dyne.sec/emfm’)
N 50 49 50 5
Baseline 33345 30438 31652 2960.1
(3049.6, 3659.9) | (2R08.1, 3278 9) | (2904.1, 3426.2} | (2680.0, 3240.2)
Change from Bascline -1323 -103.4 4183 -579.2
{-342.0, 77.5) | (-539.7,-71.2) | {-663.2,-173.8) | (-801L.8,-356.7)
[PVR* (dyne.sec/om’) :
N 5t 47 47 55
Bascline [LIN) 950.6 8300 9173
(874.9, E148.5) | (827.1, W92.1) (717.2, 982.8) | {731.3, 1083.6)
Chaige from Baseline 491 -121.7 -1433 <2610
(-34.4 1327 | (2168 -266) | (-218.0,-68.7) | (-1653 -156.T)
PVRI* (dyne.seefont'/m”)
N hH 47 47 33
Bascline isl102 1662 8 1478.3 1601.6
(1579.2, 2041.2) | (1449.1, 1876.5) | (12573, 1699.6) | (13222, 1880.9)
Change from Baseline 1132 -220.4 -2409 -456.3
(99.9,326.3) | (-381.5,-50.7) | (3646 -117.11 | (6342 -278.4)

"The rumber of subjects inchuded in this summary wble may be less than the mumber in the 1T

papulation for haemodynamics due to missing assessments
*Subjects with CO determined using the Fick iechrigue and subfects with shunts who have kod their
CG determined by thermodilurion rather than the Fick rechnique are excluded from this summary.

There were improvements in PVRI but not PCWP. Cardiac output improved somewhat. Blood
pressure was similar across treatment groups. Heart rates tended to decrease in a dose related
manner.

APPEARS THIS WAY
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SF-36 and EQ-5D questionnaires

The SF-36 is described as a generic measure of quality of life assessing physical functioning,
role-physical, bodily pain, general health, vitality, social functioning, role-emotional and mental
heaith. The EQ-5D current health state VAS scale and utility index is an assessment of overall
perception of health including mobility, self care, usual activities, pain/discomfort, and
anxiety/depression.

Change from baseline to Week 12 LOCF in SF-36 domains

SF-36 Domain Treatment Group
Mean (93% Ci) Placebo Sildenafil Siddenafil Sildenafil
20mg 40mg 80mg
|Physical Functioning
N 70 67 64 69
Baseline 349¢298400) | 37.9(32443.4) ] 355¢305405) {382(32643.7)
Chanye [rom Baseline 45{0.7.83) 120¢78163) | 14591.198) | 146(99194)
[Role-Physical
N 63 67 &4 69
Baseline 2214137304 ] 296204389 | 266(172359) [236(174.33.8)
Change from Baseline 15445625 ) 111428193 | 262¢158365) 1222(119.32.5)
jBodily Pain
N 69 67 64 69
Baseline 620(626,75.5) ] 70.7(644.76 % | 594(355,633) [653 (587,719
Change from Baseline 19(0.19.7) 7.3 (0.9118) 54¢-13121) | 85¢(1.115%
General Health
N 10 66 &4 68
Baseline 390034943.0) | 3633131 3) | 388(34543.1) 363318407y
Change from Baseline 0.3{-344.0) 6.1 (2.0,10.2) 26{5.1,14.1) 8.3{4.3,11.8)
Vitality
N 70 67 64 69
Baseline 40.4(35.645.2) | 391 (335447 | 42.6(372,48.0) | 41.5(36.0,47.0)
Change from Baseline 5.5(1.49.6) 11.616.3,16.8) 123(64183) | 11.2(5.5,169)
Social Functioning
N 70 67 64 69
Baseline 593329657 | 37.5(50.4,64.5) | 57.0¢30.064.1) | 61.6(55.4,67.8)
Change from Baseline 73¢1.411.2) 15.1(9.1.21.1) 154(82226) | 83(22144)
Role-Emotional
N 8 67 63 69
Baseline 52.5i414,63.5) | 542(43.3,632) | 60.3(40.8, 70.9) | 53.1 (42.8,63 4}
- | _Change from Baseline 123{09237) | 15049269 1 10.1(-23.22.4) | 179(6.3.29 5}
Mental Health
N 70 67 64 69
Baseline 64.9(603,69.3) | 59.0(53.6,64.4) | 655(59.9,71.0) | 65.7(60.7,70.6)
Change from Baseline 3301597 1025315 ] 104430157 | 76021119

Compared to placebo, there were more improvements in the various domains in the active
treatment groups.
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Change from baseline to Week 12 LOCF in EQ-5D

Q-5D Component Treatment Group
tean (95% CI) Placebo Sildenafil Sildenafil Sildenafil
20mg 10mg 30me
Current Health State
VAS)
N 69 66 63 67
Baseline 60.7(56.5,64.9) | 54.8¢502,59.1) | 60.9(56.1,65.7) {589 (549630
Change from Baseline 06(-3.1.4.3} 98 (61.134) 6.0{11% 10.9) 79¢46.11.1)
Utility Index
N T 67 o4 68
Baseline 070607 | 06@s.07n | 0710607 | 066,07
Change from Baseline 00(0.0,01) 0.10.1,0.2) 0.0(0.0, 0.1y 0.1{0.1,0.2)

There were larger improvements in the active treatment groups compared to placebo for current
health state. For the utility index, there were improvements in the sildenafil 20 mg and 80 mg

groups.

Patient overall preference assessment at week 12

The results of this questionnaire are shown below.
Overall Preference and willingness to use Medication Again — [T Population

Treatment Group
N (%) PMacebo Sildenafil Sildenaff Sildenafil
N=48 20mg 40mg S0me
N=68 N=63 N=68
Overail Preference For Treatmeat
Definite preference for 27 §40) 42 (63) EFR Y 46 (68)
current treatment
Sleght preference for current 15 (22 9(l4y 1E{18) 12 (18}
freatment
INo preference 18{2N 12{1%) 12 {19 6 (M
Slight preference for previous| i) 2% 23 25
freatment
Definite preference for 23 0(0) 00 1(2)
revious treatment
ﬁ?recorded 3 {4} 0(0) 102) 12
'illingness To Use Medication Again
E:;Tzﬁ: nitely would use same 37 (54) 48 (74) 47{79) 51(15)
nedication again
ight want 1o use same 16 (24} 71y 70 7 (10}
edication again
Not sure 131(19) 9ty T{H 6 (N
Might not want o use same Q{0 1{NH L 1(2)
medication avain
efinitely would not use ({2 0 (O) 2y 23
me medication again
Not recorded L2 0 (0) 010) 1(2)

Compared to placebo, more subjects taking active treatment stated a definite preference for

current treatment and more would definitely use the same medication again.
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2.2.2 Safety

Serious safety

Deaths

There were 5 deaths. These are described in the table below.

ID/sex/ Days on Day of | comments

Treatment | Age/etiology drug death

Placebo 10965/F/18/surgical | 72 73 Aggravated PAH. Hospitalized day 73

tid repair for pulmonary hypertensive crisis.
Died 5 hours after resuscitation was
started.

Sild 20 10487/F/40/ 44 44 Admitted because of fever. Dx was

mg tid rheumatoid arthritis septic shock and urosepsis. Bilateral
pulmonary embeolism leading to death
I day after hospitalization.

Sild 20 10016/F/47/ 85 142 Reported weight gain, fluid retention,

mg tid primary declining renal function starting day
38. Treated with diuretics but admitted
on day 108 for aggravated right-sided
heart failure. Completed study and
died of heart failure 57 days later.

Sild 80 10484/ 11 13 Admitted day 11 because of feeling

mg tid F/81l/ unwell. Grew worse and myocardial

scleroderma infarction was considered. Died day

13. No autopsy.

Siid 80 10743/ 7 8 Admitted day 7 with nausea, vomiting.

mg tid F/38/SLE Septic shock diagnosed. Died one day

later. History of leukopenia.

Tables 6.5 and 6.7.1

The 5 subjects who died had been randormnized to placebo (1), sitd 20mg (2), and sild 80 mg (2).
Causes of death included pulimonary hypertensive crisis, pulmonary embolism, right sided heart
failure, myocardial infarction, and septic shock. There is no obvious link between any of these

deaths and the use of sildenafil.
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Discontinuations for adverse events

There were 5 permanent discontinuations because of adverse event(s) and 1 for abnormal

laboratory value. All six subjects are discussed below.

Treatment

ID/sex/

Age/etiology

Event
onset
day/disc.

Severity/
outcome

comments

Sild 20 mg

10331/F/65

1/1

Mild/
resolved

Day 1 the subject experienced mild
decreased creatinine clearance
{creatinine 1.8mg/dl; normal range 0.6-
1.3mg/dl two days prior to Day 1).
Study drug permanently discontinued
after the first dose.

Sild 80 mg

10037/F/56

69/70

Moderate/
resolved

Day 69 hospitalized for symptoms of
chest pain, trigeminy, syncope, and
increased edema. No evidence of
worsening pulmonary hypertension.
Day 70 discontinued and started on
bosentan. Other reported events
included influenza, photophobia,
headaches, peripheral edema, increased
immunoglobulin, nausea, myalgia,
chest pain, and night sweats.

Sild 80 mg

10345/F/46

4/7

Moderate/
Resolved

Day | reported headache and flushing;
day 3 reported dyspepsia, leg pain, hot
flash (all on 40 mg tid); day 4 reported
chromatopsia, photophobia; day 6
dyspepsia, salty taste (all on 80 mg).
All resolved by day 17.

Sild 80 mg

10484/F/81

11/13

Severe/
died

Myocardial infarction. See death table

Sild 80 mg

10749/F/61

9/14

Moderate/
Resolved

Day 9 reported moderate peripheral
edema and increased weight; Day 14
reported moderate fluid retention,
Treated with torsemide and
spironolactone. All three adverse events
resolved on Day 28.

Sild 80 mg

10752/F/68

27

Moderate/
Present

Day 27 hospitalized for new onset
ascites, portal hypertension, and
possible pericardial effusion. Day 28 an
ultrasound and CT scan of the abdomen
revealed a new finding of hepatic
cirrhosis. Sildenafil was permanently
discontinued. Ruled out hepatitis A, B,
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and C. ANA was positive. Report of a
positive challenge rechallenge with
Tracleer associated with abnormal
LFTs. Tracleer was permanently
discontinued 5 months prior to study
start. Results of a liver biopsy prior to
start of study showed focal mild hepatic
changes consistent with grade 1-2
inflammation and stage 2 fibrosis.

Tables 4.2.1, 6.4, and 6.7.1

All the permanent discontinuations occurred in subjects randomized to active treatment,
primarily stldenafil 80 mg tid. There was | death (possible myocardial infarction) and one case
of liver cirrhosis (possible autoimmune, possible bosentan induced). The other events leading to
discontinuation include decreased creatinine clearance, cardiac arrhythmias (trigeminy), and
chromatopsia.

Temporary discontinuation/dose reduction
There were 12 subjects (5 placebo, 5 sild 20 mg tid, 1 sild 40 mg tid, and 1 sild 80 mg tid) who

had temporary study drug discontinuations.

APPEARS THIS WAY
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Summary of temporary discontinuations

Subjcet Adverse Event Start/Stop
Day of AL
Treatment: Placebo
10017 | Upper respiratory tract infection | 33 10 48
10340 Vomiting NOS 46 10 46
10725 | Right ventricular failure 75 ongoing
Right lower lobe pneumenia 73 ongoing
10759 | Orthostatic hypotension 151022
10962 | Toothache 48 to 51

Treatment: Sildenafil 20myg

10012 Increased liver function tests 27 ongoing
10031 Diarrhea 30to0 31
Upper respiratory fract infection | 56 to 39
10728 | Abdominal pain 41006
10732 Small bowel ebstruction BTV b
Cholelithiasis 4910 82
83 ongoing
10769 | Nausea 51 to 31
78 to 81

Treatment: Sildenafil 40mg

10743

Septic shock

3 onguing

Treatment: Sildenafil 30mg

10061

Crastritis

34 w40

While the placebo group tended to temporarily discontinue study drug for a variety of reasons,
the sildenafil groups tended to temporarily discontinue study drug because of gastrointestional

complaints.

Source: Tuble 4.2.2

Serious events

There were 42 subjects who reported at least 1 serious adverse event. These are shown in the

table below.
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Subject Serious Adverse Event Term Onset
Dav
Treatntent: Placebo
10306 | Thrombocytopenia 40
10036 | Syncopal episode 18
10256 Rieht heart decompensation 51
10965*% | Acute pulmonary hypertensive crisis 73
10725 Right lower lobe pnewmonia 76
PAH with npght heart faiure 76
10059 ] Chest pain 64
Dyspaoeca 64
10059 ] Back pain 88
10326 { Dyspnoea H
Chest pain It
10326 | Chest pain 39
10739 | Orthostatic hypotension I3
10265 | Pneumonia 43
10004 Worsening PAH 48
10252 | Acute right sided heart ailare 37
Treatment: Sildenafif 20mg
10760 | Vertigo 60
[0503 | Chest pain Nia
10732* | Small bowel obstruction 2
10028== | Bronchial infection 6
Hemorrhapic pastritis 6
Peptic ulcer esoplmagitis 6
Left ventricular dysfuaction 94
£0750 | Raspiratory infection 52
i0315 Squamouns cell carcinoma of right 11
lung lower lobe
£0315 | Pnemmonia 91
10031 Upper respiratory tract infection 56
10031 Exacerbation of dyspnoea 76
Fever 76
Weakness 76
10267 Pericardial effusion 417
10040 Linconsciousness 38
10034 Cpistaxts 3

N.B. Subject 10732 is mislabeled in the above table. This subject did not di¢ but temporarily
discontinued study drug because of small bowel obstruction (ematl from sponsor dated 1-25-05).
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Subject Serious Adverse Event Term Onset
Day
Treatment: Sildenalfil 20mg (continued)
10487* | Septic shock 43
Bilateral distal pulmonary embolism 44
Lrosepsis 43
Bilareral acute interstitial nephritis NIAC
10016* | Weight gain due to fluid retention NYA
Aggravated right sided heart failure N/A
Renal failure NIA
10062 Worsemny of polycyvthaemia 29
Treatment: Sildenafil 40mg
10258 | Swvncopal episode 82
10036 | Right heart decompengation 43
10297 | Breathing difficulties 20
Right sided heart failure 18
10297«= | Right heart failure 31
10049 Acute anemia 1
Hypolension |
Merrorrhagias NYA
10002 Postural hypotension 2
11202 } Anaphvlactic reaction 91
10739 | Pneamonia 2
t0738 | Psychological problems 36
Treatment: Sildenafil 30mg
10037+« | Cardiac arrhvthmias 69
10732 | Ascites 2
10743+ | Septic shock 7
10009 | Upper respiratory tract infection 6
10609 | Worseaed edema NFA
Dyspepsia 58
Rigin sided heart failure exacerbation 58
Iixacerbation of PHT 38
10272 | Right heart failure 31
10484* | Mvocardial infarction 12
10338 ) Collapse 84
Weakness in bath lower exteemitics 118
10305 | Gouty Tophi 9
10505 | Fever 6l
10767 Recurrance of vulval nodale 57
*subject died

**subject permanently discontinued
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Of the 42 subjects with events, 12 were randomized to placebo, 13 randomized to sildenafil 20
mg tid, 8 randomized to sildenafil 40 mg tid, and 9 randomized to sildenafil 80 mg tid.

Serious events reported by subjects taking placebo included thrombocytopenia, syncope,
orthostatic hypotension, back pain, right sided heart failure, pneumonia, and chest pain.

Serious events reported by subjects taking sildenafil 20 mg tid included events suggestive of
worsening PAH, as well as chest pain, small bowel obstruction, lung cancer, epistaxis, worsening

polycythemia.

Serious events reported by subjects taking sildenafil 40 mg tid included events suggestive of
worsening PAH, as well as acute anemia, anaphylactic reaction, and psychological problems.

Serious events reported by subjects taking sildenafil 80 mg tid included events suggestive of
worsening PAH, as well as cardiac arrhythmias, myocardial infarction, gout, fever, and

recurrence of vulval nodule.

There is no obvious link between any of these events and the use of sildenafil.

Y
PPEARS THIS WA
A ON ORIGINAL
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All (reported) adverse events

Review of systems

The table below shows the adverse events reported by body system.

Eye disorders were reported more frequently by sildenafil subjects compared to placebo subjects

Number and (percent) of subjects

Placebo Total sild Placebo

n=70 n=207 Subtracted %

Eye 14 (20.0) 57 (27.5) 7.5
Gastrointestinal disorders 27 (38.6) 90 (43.5) 4.9
Nervous system/psych. 43 (61.4) 136 (65.7) 4.3
Hepatobiliary 0 8(3.9 3.9
Metabolism and nutrition 34.3) 6 (0.7) 34
Reproductive and breast 5.1 16 (7.7) 0.6
Musculoskeletal and 24 (34.3) 71 (34.3) 0
connective tissue
Blood and lymphatic 4(5.7) 9{4.3) -1.4
Cardiac 12(17.1) 26 (12.5) -4.6
Ear and labyrinth 3(4.3) 8(3.9) -0.4
Endocrine 2(2.9) 2(1.0) -1.9
Immune 4(5.7) 3(1.4) 4.3
Renal and urinary 571 7(3.4) -3.7
Respiratory 24 (34.3) 66 (31.9) -2.4
Skin 13 (18.6) 38 (18.4) -0.2
Vascular 17 (24.3) 38(18.4) -5.9
Table 6.1.2.2

(7.5%), as were adverse events grouped under gastrointestinal (4.9%), nervous (4.3%),
hepatobiliary (3.9%), metabolism (3.4%), and reproductive/breast (0.6%) systems.

Individual adverse events

The following table show all adverse events reported by at least six subjects randomized to
sildenafil and reported more often in the sildenafil group compared to placebo.
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Number and (percent) of subjects
Placebo Total siid Placebo
n=70 n=207 Subtracted %

Headache 27(38.6) 95 (45.9) 7.3
Flushing 3{4.3) 24(11.6) 7.3
Epistaxis 1(1.4) 14 (6.8) 54
Insomnia 1(1.4) 13 (6.3) 4.9
Myalgia 3(4.3) 19 (9.2) 4.9
Diarrhea nos 4(5.7) 21 (10.1) 44
Pain in limb 4(5.7) 21 (10.1) 4.4
Dyspepsia 5(7.1) 23 (11.1) 4.0
Visual disturbances 0 239 39
Pyrexia 2(2.9) 12 (5.8) 2.9
Gastritis nos 0 629 2.9
Sinusitis 0 6(2.9) 2.9
Rhinitis nos 0 6(2.9) 2.9
Paraesthesia 0 6(2.9) 2.9
Influenza 2(2.9) 11{5.3) 24
Anxiety 1(1.4) 6(2.9) 1.5
Erythema 1 (1.4) 6 (2.9) 1.5
Vertigo 1(1.4) 6(2.9) 1.5
Cough 4(5.7) 14 (6.8) i1
Dyspnea exacer 229 734 0.5
Hot flushed nos 3(4.3) 10 (4.8) 0.5
Back pain 8 (11.4) 24 (11.6) 0.2
Table 6.1.3.2

Headache and flushing had the highest placebo subtracted rates followed by epistaxis, insomnia,

and myalgia.

The most common placebo-subtracted adverse events are shown below, by dose,

APPEARS THIS way
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No. and (percent) of subjects

Placebo Sild 20 mg tid Sild 40 mg tid Siid 80 mg tid
n=70 n=69 n=67 n=71

Headache 27 (38.6) 32 (46.4) 28 (41.8) 35(49.3)
Flushing 3(4.3) 7(10.1) 6 (9.0 11 (15.5)
Epistaxis 1(1.4) 6(8.7) 5(.5) 342
insomnia 1(1.4) 5(7.2) 53.6) 3(4.3)
Myalgia 3(4.3) 5(7.2) 4 (6.0) 10 (14.1)
Diarrhea nos 4(5.7) 6 (8.7) 8(11.9) 7(9.9)
Pain in limb 4(5.7) 5(7.2) 10 (14.9) 6 (8.5)
Dyspepsia 5(7.1) 9 (13.0) 5(7.5) 9(12.7)
Visual 0 0 3(@4.5) 5(7.0)
disturbances
Pyrexia 2(2.9) 4 (5.8) 2(3.0) 7(9.9)
Influenza 229 4 (5.8) 4 (6.0) 3(4.2)
Anxiety 1(1.9) 5(7.2) 0 1(1.4)
Dyspnea 229 5(7.2) 1(1.5) 1(1.4)
exacer
Cough 4(5.7) 5(7.2) 3(4.5) 6 (8.5)
Back pain 8(11.4) 9 (13.0) 9(13.4) 6(8.5)
Hot flush 3(4.3) 7 (10.1) 2(3.0) 1 (1.4)
Erythema 1(1.4) 4 (5.8) 1(1.5) 1(1.4)
Vertigo 1(1.4) 1 (1.4) 3 (4.5) 2(2.8)
Back pain 8(11.4) 9 (13.0) 9(13.4) 6 (8.5)
Gastritis nos 0 2(2.9) 2(3.0) 3(4.2)
Sinusitis 0 2(2.9) 3 (4.5) 1(1.4)
Rhinitis nos 0 3(4.3) 1(1.5) 2(2.8)
Paraesthesia 0 2(2.9) 3(4.5) 1(1.4)
Table 6.1.3.2

Possible dose related adverse events include flushing, visual disturbances, myalgia, and pyrexia.

Eve related adverse events

Ocular testing was performed by ophthalmologists at baseline, Week 12, and at visit when a
visual adverse event was reported.

Sildenafil is an inhibitor of PDE6, an enzyme involved in the phototransduction in the retina.
Altered vision, color tinge to vision, increase perception of light, blurred vision were reported in
clinical trials conducted with sildenafil in male erectile dysfunction.

Ocular adverse events reported by at least 1 sildenafil subject with PAH and reported by > 1%

more sildenafil subjects compared to placebo subjects are shown below.
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Number and {percent) of patients

Placebo Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=70 n=69 - n=67 =71

At least one eye 14 (20.0) 14 (20.3) 19(28.4) 24 (33.8)
disorder
Visual disturbances 0 0 3 (4.5) 5(7.0)
Photophobia 0 0 0 4 (5.6)
Chromatopsia 1(1.4) 1{1.4) 1(1.5) 3(4.2)
Cyanopsia 0 0 1 (1.5) 34.2)
Eye pain 1(1.4) 1(1.4) 0 3(4.2)
Abnormal sensation G 2(2.9 1 (1.5) 0
in eye
Conjunctival 0 1(1.4) 1(1.5) 0
hemorrhage
Diplopia 0 1{1.4) 1(1.5) 1(1.4)
Eye iurritation 2{(2.9) 0 2(2.8)
Halo vision 1 (1.4) 0 0 2(2.8)
Retinal hemorrhage 0 1(1.4) 23.0) 1(1.4)
Visual acuity 0 0 2(3.0) I (1.4)
reduced
Visual brightness 0 0 0 2(2.8)
Table 6.1.3.2

Overall, there were more eye events reported in the total sildenafil group compared to placebo
(27.5% and 20.0%, respectively). Unlike the incidence rates of reporting in the 80 mg tid dose,
the overall rate for the 20 mg tid dose was similar to placebo. Eye events were rarely reported as
serious or resulted in drug discontinuation.

Overall changes in visual correction, abnormal visual field changes, contract sensitivity changes,

or intraocular pressures were absent {(Tables 10.2-10.5).

Bleeding related adverse events

Reported bleeding events are shown below by treatment group.
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Table 38. All Causality Bleeding Events Reported by Patients in Pivotal Study A1481140

Adverse Event Number of All Events (%)}
{MedDRA Preferred Term} Placebo Sildenafil (mg TID)

N=70 20 mg 40 mg 30 mg Taotal

N =69 N =67 N=T1 N = 207

Epistaxis 1{14) 6{8.N 5(1.%) 3(4.2) 14 (6.8}
Retinal He 0 1{14) 2{(3.» 1(1.4) 4{(1.9
Eye Hemorrhage NOS 1¢1.4) (LD 1(1.5) 1(1.4) 3 (L4
Menotrhagia 0 1 (14} 1{1.5) 0 2010}
Haemoglobin Decreased 1] {E4) 1{l.5) 0 200}
Blood in Stoal 0 0 a i{1.4) 1(<1)
Conjunctival Haemorrhage 0 0 a 114 F{=1)
Gastritis Haemaorrhagic 0 TES 0 0 1{<1)
INR Increased 232N 1(1.4) 0 0 1{<1)
Rectal Haemorrhage 0 ] 0 i(1.4) 1{<1)
Mett’otﬂlagia 1el.4) 0 111.5) 0 1 (<1}
Vaginal Haemorrhage 0 1{1.4) i) 0 ti<h
Hematoma NOS EYTEY 1{(1.4) [i] 1] 1i<1)
Gingival Bleeding 0 0 1{15) i) (<1
Anal Haemorrhage 1{l.4) 0 0 1] 0
Hematuria 1{1.4) 0 0 0 0
Venipunciure Site Haemorrhage 1(14} 0 0 0 0
I TOTAL PATIENTS WITH 1 (157 14 (20 3) 12(17.9%) B(1LYy 34{ted)
BLEEDING EVENTS

Source: SCS Table 2.3.61

The overall reporting rate for bleeding is slightly higher in the sildenafil group. However, there is
a sizable increase in the incidence rate of reporting epistaxis in the sildenafil groups compared to
placebo (6.8% versus 1.4%, respectively).

The table below lists reports of bleeding in the study categorized by the concomitant medication

vitamin K antagonists.

APPEARS THIS WAY
ON ORIGINAL
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Table 39. Al Causality Bleeding Events Reported by Patients Co-prescribed Vitamin K
Antagonists in Pivotal Study A1481140

MedDRA PT PBO Sildenafil
N { %%} N (%)
VitK Ant No VitK Ant VitK Ant No VitK Ant
{N = 56} (N = 14) {N = 143) (N = 59)

Comunctival- Haemorrhape ¢ 0 0 Xiki
Eye Haemorrhage NOS 1(1.8) 0 3(2.0) 0
Retinal Haemorrhage [i] 0 4{2.7) 0
Anal Hemorrhage 0 1{7.¢) i 0
Gastritis Hemorrhagic 0 0 L1} 0
Gingival Bleeding 0 0 1<) 0
Rectal Haemorrhage 0 1] 0 1L
Venipuncture Site Haemorrhage 0 (7. 0 0
Blood in Stool 0 0 (<) 0
Haemoglobin Decreased 0 {4 214 0
NR Increased 2(1.6) [\ {<1) 0
Menorrhagia 0 0 2004y a
Metrorthagia 1{1.8) 0 0 0
Vaginal Hemorrhage £ 0 (<1} 0
Epistaxis 1(1.8) 0 13(88) 1{(1.7)
Hematoma NOS 1 (1.8} 2{14.3) 1{<D 0
Haematuria 1(1.8} 0 0 0
TOTAL PATIENTS WITH T{E2.5% 1{28.6) 300200 In
BLEEDING EVENTS

Source: SCS Table 3 7.12.1C

For those taking vitamin K antagonists (74% of all subjects), the incidence rate for sildenafil
groups reporting any bleeding was 20.3% compared to 12.5% for placebo. Epistaxis, the most
commonly reported bleeding event, had an incidence rate of 14.3% (all sildenafil) compared to
1.8% (placebo). For those not taking vitamin k antagonists, there was little difference in the
reporting rate for epistaxis (1.7% and 0%). The reporting rate for retinal hemorrhage was 2.7%
and reported only by the sildenafil plus vitamin K antagonists group.

Laboratory evaluations
There was one subject (10331) who discontinued study because of decreased creatinine clearance
(discussed in “discontinuations”).

Hematology
The table below shows the number and percent of subjects with a normal lab value at baseline
that became abnormal anytime during the study.

No. and (percent) of subjects+

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid
Any 22 (3D 22 (32) 21 (32) 22 (32)
abnormality

hemoglobin | <0.8xbaseline 0 0 2({4) 3(6)
hematocrit | <0.8xbaseline 0 1(2) 4 (8) 2(3)
RBC count | <0.8xbaseline 0 0 2{4) 0
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platelets <75 10°/mm’ 2(4) 0 1(2) 0
WBC <25 10°/mm° 2(3) 0 0 0
tymphocytes | <0.8 xLLN 8 6 5 11

>1.2xULN 0 2 0 0
Total <0.8 xLLN 2(3) 0 0 0
neutrophils

>1.2xULN 8(13) 3(6) 3(5 3(5)
Basophils >1.2xULN 4 (6) 6(11) 3 (5) 23
Eosinophils >1.2xULN 203 (1) 0 0
Monocytes >1.2xULN 3(5) 5(8) 6 (10) 2(3)

+total numbers of subjects are limited to those with normal or missing baseline and with at least
one observation post baseline.
Table 7.1.1

There were 2%-8% of sildenafil patients with normal baseline values and abnormally low values
during treatment for hemoglobin/hematocrit/RBC count. There were no placebo subjects with
comparable changes. Changes for other parameters in the sildenafil treated groups were variable
and similar to changes in the placebo group.

Mean changes from baseline to last observation for selected hematology parameters are shown
below.

Lab units Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter tid tid tid
hemoglobin g/dl 0.1 -0.2 03 0.6
hematocrit %% 0.8 -0.2 -1.1 -1.9
RBCcount | 10%mm’ 0.1 -0.06 -0.11 -0.16
latelets 10°/mm’ -16 -2 1 -1
WBC 10°/mm’ 0 0.3 -0.4 0.6
lymphocytes 10°/mm’ -0.03 -0.11 -0.25 -0.2

Table 9.4.120C

There are mean decreases from baseline for hemoglobin, hematocrit and RBC counts in the
sildenafil groups, with a dose response. There is also a mean decrease in the active treatment
groups for WBC.

There is a suspicion of minor blood loss with chronic use of sildenafil. The placebo subtracted
incidence rate for reporting epistaxis was 5.4% and it was 2.6% for gastritis.

Chemistry parameters

Liver function

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.

No. and (percent) of subjects+
[ Lab | Definitionof | Placebo | Sild20mg | Sild40mg | Sild80mg |
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parameter abnormality tid tid tid
Any 1(2) 203) 2 (4) 0
abnormality

Total bili >1.5xULN 1(2) 1(2) 1(2) 0
AST >3.0xULN 0 1(2) 0 0
ALT >3.0xULN 0 0 1(2) 0
Table 7.1.1

The incidence rates of abnormalities are similar across treatment groups.

There were no subjects with values for alk phos, total protein, albumin that met the definition of
abnormality. The mean changes from baseline were unremarkable (Table 9.4.120C).

There is no indication that sildenafil has an adverse effect on the liver.

Renal function

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.

No. and (percent) of subjects

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80'mg
parameter abnormality tid tid tid
BUN >1.3xULN 2(3) 3(5 1(2) 2(4)
Table 7.1.1

There were no subjects meeting the definition of abnormal creatinine. Abnormalities for BUN
were similar across treatment groups. The mean changes from baseline were unremarkable
{Table 9.4.120C).

There is no indication that sildenafil has an adverse effect on the kidney.

Electrolytes

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.

No. and (percent) of subjects

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid
sodium <0.9xLLN 1(2) 0 0 0
potassium <0.9xLLN 1(2) 2{3) 1(2) 2(3)
potassium >1.1xULN 23) 1(2) 1(2) 0
Table 7.1.1

The incidence rates of abnormalities are similar across treatment groups. The mean changes from
baseline were unremarkable (Table 9.4.120C).
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There is no indication that sildenafil has an adverse effect on electrolytes.

Vital signs

Median blood pressure and heart rate changes are shown below.

Median Changes from Baseline to Last Observation - by Randomised

Treatment

Number of subjects Placebo 1 Sildenafil Sildenafil Sikdenafil
20mg 40mg 80mg

Systolic blood pressure (mmlg) FAl 1.3 50 224

Diastolic blood pressure (nunHe) 0.0 .1 0.0 =20

Heart Rate (hpm) 0.0 -5 220 -0

There are no consistent changes in blood pressure. Compared to placebo, heart rate in the active
treatment groups decreased in a dose related manner.

3 INTERIM REPORT FOR PROTOCOL A1481142

This was an open, uncontrolled long-term extension study in pulmonary arterial hypertension
(PAH) subjects who have completed study A1481140 (referred to as the base study).

3.1 Study conduct

Number of subjects and subject type
A total of 259 subjects entered this study:

-63 % (164) of subjects diagnosed with primary pulmonary hypertension (PPH),
-30% (79) with pulmonary hypertension secondary to connective tissue disease (SPH-CT), and
-6% (16) with pulmonary hypertension with surgical repair.

Dose

Depending on their dose in the base study, subjects were assigned to either
-sildenafil 40 mg tid up titrated after six weeks to sildenafil 80 mg tid, or
-sildenafil 80 mg tid. Dosing was every 4 hours.

The goal was to treat all subjects with 80 mg tid. However, if a subject could not tolerate the
highest dose, the dose could be decreased to 40 mg tid or 20 mg tid. Subjects were maintained
on their “final optimized dose™ based on tolerability.

Disallowed medications
Bosentan, nitrates or nitric oxide donors in any form (including Nicorandil), Ritonovir, and alpha

blockers were not permitted during the study were.

Allowed background medication
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Background medications for PAH permitted during the study included warfarin, calcium channel
blockers, digoxin, oxygen and diuretics. In addition, subjects were able to use alternative
therapies for PAH (arginine, epoprostenol, iloprost, prostacyclin and treprostinal) at the
discretion of the investigator if deemed clinically necessary.

The safety evaluations
Recording of adverse events, physical examinations, laboratory tests, ocular tests, vital signs, and
a 12-lead electrocardiogram.

An exploratory analysis compared the observed survival at 1-year with predicted survival based
on the NIH prognostic index for PPH subjects.

The efficacy evaluations

6-Minute Walk test (measured before next dose or at 4 hours after last dose), BORG dyspnea
score, Pulmonary Hypertension Criteria for Functional Capacity and Therapeutic Class, Quality
of Life, and pharmacokinetic measurements.

3.2 Results

Subiect disposition

Subject Evaluation Groups by final optimised dose

Sildenafii
20 mg 406 mg 80 mg
Treated 3 10 244
isvontinyed 3 6 28
Ongoing at date of cut-off 2 4 216
Analysed for efficacy 3 1¢] 244
Analysed for Adverse Fvents 5 0 244
Analysed for Laboratory Dma 4 9 244
Analysed for Visual Safeny 5 10 244

The three treatment groups represemt the final optimised dose for subjects who continue in

the stidy bevond 24 weeks and is the last scheduled dose for subjects who discomtinue prior

o week 24
A total of 259 subjects met the criteria for enrollment into the extension study. Most subjects
were able to tolerate the 80 mg dose of sildenafil (244, 94.2%). However, 15 subjects had to
reduce their dose of sildenafil.

Subject type
There were 164 subjects with PPH, 79 with SPH-CT, and 16 with SPH with surgical repair.

Demographics
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Baseline Demographic Characteristics by linal optimised dose

Sildenafil
20 mg 40 mg 80 mg

Characteristic N=35 A= 10 N= 244
Gender, n {%)

Men 0 2020) 62 (253)

Women 5 (100) 8 (80) 182 (7%)

| Age, Years

Mean (SD) 470 (19.8) 56.5(13.%) 48.4 (14.8)

Min, Max 23-74 31-74 19-78
Race, n (%6}

White 3 (60} H (100 206 (84)

Black 0 0 32

Asian 1 (20 0 t8(7}

Other 1 ¢20) 6 15 (6}
Weight (kg)

Mean (8D) 55.6(7.4) 7644 (21.6) 727¢17.5)

Min, Max 45-64 31-129 41-137

The three freattnent gronps represent the final optimised dose for subgects who
continue in the studv bevond 24 weeks amld s the lust scheduded dose for subpects
who discontinue prior 1o week 24

Duration of treatment

Table 3.1.1.2

Sildenafil Protocol Al431342

Duracion of 1142 Treatnent - Actual Time

Most subjects were female, white, and approximately 50 years of age (range 19-78 years).

Wumber of Eubjecta

Duratios Category iDays)

<=1

2-7
9-14
1%-28
29-&0
£1-9D
21-180
181-364
365-547
£48-729%
730-912
913-1093
»=1095%

Madian Duracioan
Range

TLD

5

S @ O ke B @ D DR R

245,73
15-30%

19

BOS OO N MO W R O e

T4, 2
1-509

Sildenafil Zdmg Sildenafil d40mg Sildenafil 80ng
TID

244

[ R R e R i }

ER:
£1-511

N.B. Any gaps in treatment of any duration are not counted in this total. The durations summarized therefore include
the dose titration phase (which may be at a different dose from the final dose used in the treatment grouping).

Most subjects (242, 93.4%) received sildenafil for at least 181 days.

Discontinuations

No. of subjects
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Sild 20 mg tid Sild 40 mg tid Sild 80 mg tid
n=>5 n=10 n=244
Total 3 6 28
Discontinuations
Death 0 1 10
Adverse events I 5 9
Other® 2 0 9

~Other classification consisted of: 3 subjects due to lack of efficacy, 1 subject with addition of bosentan therapy, 1
subject planning on becoming pregnant, 1 subject became pregnant, and 1 subject had worsening PAH, 4 subjects
refused to continue in study.

Table 4.1

A total of 37 subjects (14.2%) did not complete 24 weeks of treatment. Of these 37, 11 subjects
died*, 15 subjects discontinued because of an adverse event, and 11 subjects discontinued for a
vartety of other reasons.

3.2.1 Safety

Deaths

There were 14 subjects who died either while receiving sildenafil or within 40 days of stopping

drug and 2° who died after the 40 days follow up. The 16 deaths are shown below.

ID/dose of Sex/age Last day of Comments
sildenafil dosing/day of
death ,
100110771/80 F/70 188/191 Acute intestinal pneumonitis. Other
mg tid events included cerebral hemorrhage,
GI bleeding, bowel pseudo-
obstruction.
101710251/80 F/61 144/511" Right heart failure.
| mg tid
101710504/80 F/69 Ukn/191 Pulmonary embolism.
mg tid
101810498/80 F/69 114/124 Renal dysfunction, acute hepatitis,
mg tid right heart failure, worsening PAH
101910056/40 M/74 8/40 Worsening pulmonary edema.
mg tid Systemic hypotension starting day 1,
discontinued drug day 8, elevated
hepatic enzymes post therapy day 4
102010506/80 F/46 91/91 Cardiac arrest following worsening
mg tid right heart failure
102310769/80 F/69 225/242 Septic arthritis
mg tid

“Additionally, 3 subjects died after discontinuing from the study, and a further 2 died after the follow-up period.

* Subject 10251 died 164 days after their final dose of sildenafil, and Subject 10047 died 139 days after their final

dose of sildenafil.
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103710047/80 F/78 61/200" Worsening PAH
mg tid
103910333/80 F/25 205/211 Worsening PAH with hemoptysis and
mg tid respiratory failure
104010488/80 M/57 334/394 Right heart and renal faijure
mg tid
104410053/80 F/58 43/68 Acute myocardial infarction
mg tid
104510265/80 M/68 Na/470 Probable pneumonia

| mg tid
104910260/80 F/23 218/219 Pulmonary arterial aneurysm
mg tid dissection
11209/80 mg tid | F/32 394/395 Cardiac arrest, pneumonia
106210004/80 F/77 401/402 Few details of death; mention of
mg tid “abdominal problem”
106210259/80 F/53 400/401 Died at home; worsening pulmonary
mg tid hypertension
107010051/80 F/67 At least 365/unk | Died at home; worsening PAH
mg tid
*died after the 40 day follow up period
Tables 6.5 and 6.6

Causes of death were mostly related to the underlying pulmonary arterial hypertension and
similar to deaths reports from the base study.

Survival rates

Predicted survival rates were based on the NIH-Registry prognostic index for primary pulmonary
hypertension subjects. The observed survival rate at 1 year was calculated using Kaplan Meier
estimates. Subjects who underwent lung transplantation, electively discontinued sildenafil or
were lost to follow-up in the base study or extension study were censored. Subjects who were
event-free at the time of the interim data-cut were censored at 1 year.

Tabla 5.7
slldenafil Protocol Al481142
sumnary of Progrnostic Index by 1140 Traatwant

1140 Randomized Years after start Observed Survival
Troatmant* of active traatmant Predicted survival {KEaplan-Melar Estinate!
Placabo {N=32) L Year 9.70 .93

2 Yaars 9.53

3 Yedrs 0.49
Stldanafil 20mg TID {N=32) 1 Yaar 0.72 0.97

2 Yearsm 0.81

3 Years @.52
sildenafil 40mg TID (N=37) 1 Year a.7r 1.00

2 Years 3.60

3 YGars 0.51
Sildenafil song TID (N=40) 1 ¥Year .71 0.4

2 Years .59

3 Yaars ¢.50

* The numbers tn parentheses show the number of subjects included in the analysis for prognostic index. For the
Sildenafil groups this represents subjects randomized to and treated with Sildenafil in 1140 who have a valid mean
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PAP, RAP and cardiac index (CI) at 1140 baseline. For the Placebo group this represents the number of subjects
randomized to Placebo in 1140 who extended into (and were treated in} 1142 and who have a valid mean PAP, RAP
and CI at 1142 baseline.

The observed survival was always higher than the predicted survival. However, this information

only implies that there is no effect of sildenafil on decreasing survival in PAH patients.

Discontinuations because of adverse events

There were 15 subjects who discontinued sildenafil because of an adverse event.

Summary of permanent discontinuations due to adverse cvents”

Subject] Adverse Event Investigator Term | Start/Stop Causality SAE | Day
A14811 (Severity) Day of AE** of
r last
dose
Treatment a event onsct: 20mg sildenafil
10017 |Chest tightness {(moderate) §00 to 103 Study drug No 10l
placebo] Neck stiffness (noderate) 94 10 103 Stady drug No
Myalgia (moderate) 8910 103 Study drug No
Dizziness (maild) 92 1o 103 Swdy drug No
Headache (moderate) 98 to 103 Study drug No
Visual ficld conswiction (moderate) |20 10 103 Study druy No
Dyspnoea (moderaic) 93 10 103 Studv drug No
Treatment at event onset: 40mg sildenafil
10056 | Worsening systemic hypotension 8310 106 Disease under study | No |93
placebo] (severe) 1660 L3 Disease under study [ Yes
10481 ] Diarrhoea {maderaie) 145 10 136 Study drug No 156
placebo] Diarrhea (severe) 13710 »217 | Seudy drug No
Nausea {moderate} 14510 156 Snudy drug No
Nausea (severe) 15710 {70 Study drug No
TMhic dnbkila ccwsluiwar nm dhn Fallfnfoe -
APPEARS THIS WAY
QN ORIGINAL
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Summary of permanent discontinuations due to adverse events* (continued)

Subject] Adverse Event Investigator Term | Start/Stop Causality SAE] Day
A L4811 {Severity) Day of AE** of
trestmen Yasi
dose
10494 | Diarrhoca (moderate) 108 10 171 Study druy No 162
placebo] Vomiting {(moderaic) 108 10 171 Study drug No
10737 | Worsening of hypotension {severe) |86 10 162 Study drug Yes |86
placebol
10761 | Allergic reaction (moderate) 131w 175 | Siudy drug No |14
80mg | Allergic reaction (severe) 176 to 196 Study drug Yes
Treatment at event onset: 80me sildenafil
10031 | Weakness {mild) 460 1o {~4601 | Discase under study | No 406
rod Dyspnoca (mild) 460 1o (=460} | Disease under studv | No
20mg
10047 | Deterioration of congestive hean 146 to [>148] | Discase under study [ No | 144
placebo] failure (mild)
Progression of PAH (mmoderate) 144 to [-148] | Disease under study | Yes
10054 {Imratentorial hacmorrhage (severe) {319 to 323 Swuicide attempt Yes 313
40mg
10059 | Dyspnoca (moderate) 262 10 266 Study drug Na {26l
placebo] Dyspooea {mitd) 267 10 300 Disease under study  {No
Dysproea {moderaie) 301 1o {301} | Disease under studv {No
10312 }Headache (severe) 129 10 130 Stady drug No |357
20mg | Headache (mild) 169 to 357 Study drug No
13344 | Worsening PAH (severe) 168 to {-289] | Disease under study  |No | 257
40me
10498 | Worsening PAH (severe) 130 10 [=199] | Disease under study | Yes | 199
placebol
10766 | Worsening symproms of PAH 127 10 [»210] | Disease under siudy  |No {176
20mg | (moderaie)
10769 | Septic joinls 277 to [>328] | Arthritis Yes |31l
20me

**start and s-top dély of event are measure from start of base sfucfy'

***post treatment event

There was one serious allergic reaction and one cerebral hemorrhage. Most other events leading

to discontinuation were similar to those reported for the base study.

All adverse events

Events reported by at least 10 subjects (3.9%) are shown below.

APPEARS THIS WAY

ON ORIGINAL
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Adverse Event Sil
(McdDRA preferred term) All causality events N (%)
Anaemia NOS 11{d.0)
Palpitations 22¢8.5)
Right ventricular failure 13 (5.0
Conpmctival hyperaemia 12 {4.6)
Episcleral hyperacmia 10({3.9)
Retinal hacmorrhape 10(3.9)
Vision bhared 2081
Visual disturbance NOS 15 ¢5.8)
Abdominal pain NOS 24 {9.3)
Abdominal pain upper 20¢07.7)
Diarthoea NOS 47 (18.1)
Dyspepsia 43 (16.6)
Nausca 37(14.3)
Toothache 11{4.2)
Vomiting NOS 30(11.6}
Astheniz 16 {6.2)
Chest pain 41 (158}
Fatigue 2007
Peripheral oedema 55(21.2)
Pyrexia 15 {5.8)
Influenza 26 (10.0}
Lower respiratory tract infection NOS 11(4.2)
Pneumonia NOS 11{4.2)
Sinusitis NOS 4.
Lipper respiratory tract infection NOS 29 (11.2)
Uninary tract infecion NOS 11{4.2)
Arthralgia 39 (15.1)
Back pain 38 (14.7)
Muscle cramp 10{3.9)
Myalyia 18 (6.9
Neck pain 11 (4.2)
Pain in imb 31{12.00
Dizziness 48 (18.5)
Headache 82(3L.7)
Syncope 16 (6.2)
Depression 10 {3.9}
Insomnia 14 (3 .4)
Bronchtis NOS 18 (6.9
Cough 39(15.1)
Dhspnoea NOS 37(14.3)
Dyspnoca exacerbated 21(8.1)
Epistaxis 22 {8.5)
Nasopharyngitis 46 {17.8)
Pharyngitis _ 28(10.8)
Productive cough 10(3.9)
PAH NOS apyravaled 15(3.8)
Prutitus 10 (3.9
Flushing 15(3.8)
Hypotension NOS 13(53.0)
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Most events were similar to the events reported in the controlied study. Commonly reported
events included headache (31.7%), peripheral edema (21.2%), dizziness (18.5%), diarrhea
(18.1%), nasopharyngitis (17.8%), and abdominal pain including upper (17.0%).

Incidence rates for reporting anemia and epistaxis were 4.2% and 8.5%, respectively,

Serious adverse events

There were numerous reports of serious adverse events, not an unexpected occurrence in a
seriously ill population taking multiple medications. The most frequently reported serious
adverse events were right ventricular faiture (13 subjects), pulmonary hypertension (10 subjects),
dyspnea (10 subjects) and pneumonia (9 subjects).

Laboratory parameters
There were no discontinuations from study drug because of laboratory values. Abnormal values

reported during the study are shown below.

Incidence of Laboratory Test Abnormalities by actual dose

Paramceter Primary Number of subjeets with abnormal tests
Abnormality Siklenafil Sildenafil Sikdenafil
Criteria 20mg 40mg 80mg
Hemoglobin <0.8 x baseline 2 ] 20
Hematocrit <0.8 x baseline 2 2 23
Red blood cell count ~0.8 x haseline | | i
Plarelets ~0.8 x baseline 3
White blood cell count -0.75 x baseline 3
Lvmphocyies {Absolute) 0.8 x LLN 2 2 84
Lvinphocvies (%) <08 xLLN ]
Total Neutrophils { Absolute} S22 x ULN i 43
Basophils (Absolute} >1.2 x ULN I ] 18
Eosinophils { Absolute) A1 2xULN i 6
Monocvies {Absolute) =] .3 x LJLN 23
Total hilirubin =15 x ULN 20
Aspartate transaminase 3.0 x ULN 1 i i
Alanine {ransaminase ~3.0x ULN | ! 3
Gamma GT =3.0x ULN I
Blood urca nitrogen =13 x LN 1 3 21
Creatinine >1.3 x ULN | 2 9
Sodium =093 x LLN 2
Potassium <09 x LLN 15

The most common abnormalities were decreased lymphocytes, elevated total neutrophils, and
decreased hematocrit.

Median laboratory changes from baseline to last observation
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Takdz 7.4.1 Page J af 1
S:laonafil Protecnl AL4GL142
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Hemataecit (HCT; x [ L1 21 @ i -2.1 242 sb.4 -0
BC Counk 10%eG/HMeN Y [t 5.08 [ 517 -a.14 232 5.1 ]
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BEC Count Loved s 1 a -0t @ #.2 -1.2 21 X ] -0.1
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Manocyres (S Vel 1oy t a.28 g0t 7 .45 -9.35 237 d.3% -0.02
Tarst Bilirubin W3/ € 6.6 L2 ) X ] -0.2 121 BT -0 1
AST £500T} WL 3 =% 19 27 -1 293 E -2
ALY +8GPTY L 3 26 -7 9 21 -1 a3 2% -2
Alkajine Phospharaee WAL < 12 F I 73 3 243 87 -1
Tate} Proteia G/DL : ot ot . . .9 7.2 0.5
Albimtn G/OL H 3% -0l . .9 1.3 0.1
= W/ E, & e 1.2 0% 40.5 7.4 143 1. 4
Treatinine M/ TE, L Ll ] 1.2 4 143 1.2 4
Sadtum MR L 4 13 T 3 134 4243 119 1
Fotasaitm MRS & 4.1 .3 9 .2 .1 243 [] -6 1

Lamt chewervatsan 13 Jefined an lost checrvoticn shile on study dreg or during the lag,
Normalized data hes bees used in tha compucastiona.

There were minor decreases in hemoglobin and hematocrit.

Ocular tests

Ocular safety testing was performed at baseline, at Week 24 and yearly thercafter by
ophthalmologists at each center. In addition, these tests were repeated at any visit where a visual
adverse event was reported.

Events reported as eye disorders by at least two subjects are shown in the table below.

APPEARS THIS wWAY
ON ORIGINAL
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Incidence of Al Causality Eye Disorder Adverse Events Reporied by >2
Subject (0.8%)

Adverse Event Number of all events (%)
{MedDRA preferred term} Sildenafil
Cataract 2 (0.8)
Cataract unilateral 2(0.8)
Chromatopsia 7(2.7)
Conjunctival hyperacria 12 {4.6})
Conjunctivitis 2(08)
Cyanopsia 4 (1.5)
Diplopia 2{0.8)
Dry eve NOS 2{0.8)
Episcleral hypersemia 10 (3.9)
Eye disorder NOS 2 (0.8)
Eye haemorrhage NOS 6(2.3)
Eye irritation 3(1.2)
Eye pain 3(1.
Eye redness (LY
Eyelid ptosis 2 (0.8)
Halo vision 2{0.8)
Keratitis 2 {0.8)
Lacrimation increased 2(0.8)
Lenticular opacities 4(1.5)
Macular degeneration 2(0.8)
Qcular discomfort 5(1.9)
Ocular vascular disorder 2{0.8)
Photopsia 5(1.9)
Punctate keratitis 2 (0.8)
Refractive errors (NOS) 4 (1.5)
Retinal hacmorthage 10{3.9
Retinal pigmentafion 3(1.2)
Retinal fear 2 {08}
Vision burred 21(8.1)
Visual acuity reduced I{LY
Visual brightness 4 (1.5)
Visual disturbance NOS 15 (5.8)

The most commonly reported events included blurred vision (8.1%), visual disturbances not
otherwise specified (5.8%), conjunctival hyperemia (4.6%), episcleral hyperemia (3.9%), and
retinal hemorrhage (3.9%). Eye disorders reported by subjects who permanently or temporanly
~ discontinued sildenafil included visual field constriction (sildenafil 20 mg tid) and red eye
flashes (sildenafil 40 mg tid).

3.2.2 Walk distance

The descriptive summaries of 6-Minute Walk distance, BORG dyspnea score and functional
class, and estimated survival rats.
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6-minute walk test

Week 24

The table shows increase in walk distance at week 24 for the 232 subjects who were taking 80
mg tid at week 24. The baseline is from the base study and the subjects are grouped by
randomized treatment group in the base study.

Change from baseline Study A1481140 6-Minute Walk distance at Week 24 for
subjects whose Week 24 dose was B0mng sildenafil

Change from A1481140 Randomised Group in A 1481140

baseline Placebo Sildenafil Sitdenafil Sildenafil
Xomg 40mg 80mg

N 52 61 58 61

Mcan {meters) 457 47.7 53.6 498

95% Confidence Interval (32.9, 58.5) (30.4.65.0} {32.4.74 8) {28.6. 71.0)

Source: Tuble: 3.2.1

The increase in walk distance was similar regardless of dose for the first 12 weeks.

The figures below shows mean change from baseline of the base study by visit, grouped by
randomized dose during base study (dose received up to week 12).

Placebo (n=52)
Change from A1481140 baseline in 6-Minute Walk Distance to Week 24 for
Subjects Randomised to Placebo in Study A1481140,
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55
A8
45
T4
-
!
“.
H
13
A ™
LY
: 10+
LB
]
s 9
-8 &
=10
—in
-2
1140 Bearkine Beek 4 Terk 8 Veck 18 Feek 1A Yok B4
Yael of hndy
- Nzl Domsf : mwmml

60




Sildenafil 20 mg tid (n=61)

Change from: Bassline {meters)

1140 Baseline

20

1140 Randomaizad Treattnent = S{ldenefll 20mg TID

Wook 4

Week B Wook 12 Weok 12 Weak 24
Yeek of Study

— Final Dosa+ : mﬂﬂd‘nlﬁlﬂﬂm‘ﬂ1

Sildenafil 40 mg tid (n=58)

Change from Baseline {meters)

ERRENEN

1140 Baseline

2

2

i

15 4

1140 Randomized Treslment = Slldenaftl 40mg TID

Woek 4

Week 8 ook 12 Weok 18 Week 24
Week of Study

—— Final Dosa+ : #-0-2 Rildenufil 80mg 'nn—l
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Sildenafil 80 mg tid (n=61)

1140 Randomuized Troatinent = Sildenafil 80mg TID

28 3 3

Change from Baseline {meters}
2 &8 ®

1140 Basaline Week 4 Weak 8 Weok 12 Weok 18 Woek 24
Week of Study

| — Final Dosa+: S5 Sildansfil 80wmg TD |

The group that received placebo for the first 12 weeks walked about 46 m longer at weeks 18 and
24 while receiving sildenafil 80 mg tid.

The groups that received active treatment during the base study experienced little change in walk
distance from week 12 at weeks 18 and 24 despite continuation of sildenafil.

Walk distances using baseline of extension study (grouped by base study randomized treatment
group).

The figures below show walk distance change from baseline (with baseline being walk distance
observed at visit 12 of the base study). (N.B. y axis changes values)

APPEARS THIS WAY
ON ORIGINAL
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Pigure 1.2
Sildenafll Pratocal A1481142
8ix Minuta Walking Nistanca (metars) to Waak 24 by 1140 Treatmant and 1142 Final Doge (Changs fram 1142 Esnalina) -

Full Analyviz Set: Mean and 96X Confidence Intervals
1140 Randomized Treatment = Flacebo

85 4
an
554
80+ T
45
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35+

S0

Change from Pasaline (metera)

25 4

20

161

Il.!-l
1142 Haseline Week 18 Waeek 24

Week of Study

l — Final Dosa+ - #—6—€ Rildanafil 80mg TID ]

APPEARS THIS WAY
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Figure 1.2
Sildenafil Pratoonk AI4A) 142

Six Minuts Walking Distanoe (maters} to Week 24 by 1140 Treatment and 1142 Final Dosa (Changs fram 1142
Full Analysis Set: Mean and 96% Confidence Intervals

151

104

Change trom Baseline (meters)
:

1140 Randomined Treatment = Sildenafil 2Cmg TD

25 5]
n -
-5 ]
—10
1142 Beseline Week 1B Week 24
Week of Study
Final Dona+ - 8-0—8 Rildanafil 8Gmg TID l
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Figure 1.2

Bildwnafil Pratoco) A1481142

Bix Minnis Walking Distance (rmaters) to Wask 24 by 1148 Trastmant and 1142 Final Doss (Changa frarn 1142 HAas
Full Analysiz Set: Mean and 96X Confidence Intervals

1140 Randomized Treatment = Sjldenafil 40mg TID
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|
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Figure 1.2

Sildanafil Pratacol A1481142

Six Minute Walidng Distanca (maters) to Waak 24 by 1140 Traatmant and 1142 Final Desn (Change Iramn 1142 Easalin
Full Analysie Set: Nean and 96X Confidencs [ntarvals

1140 Randomized Treatment = Sildenafil B0mg T

15

101

-5 g

—to

Change from Baseline {meters)
i

—15 -

—20
1142 Baseline

Week 18 Week 24

Week of Study

| — Final Dosa+

&% Rildenalil 8Qmg TID ]

After 12 weeks of treatment, it seems that the effect of sildenafil on walk distance declines over
time and/or subjects are getting sicker.

Beyond week 24

Change from Week 24 6-Minute Walk distance for subjects whose final
optimised dose was 80mg sildenafil

Change from Week 24 Muonth 9 Manth 12 Mentk 15 Muonth 18 Manth 21
baseline

N 128 213 155 80 17
Mean (moters) 1.6 I.5 -5.2 2.5 -37.9
95% Confidence (-58,90) (3787 | (14845 | (97147 | (793,36}
Interval

Sonrce: Table: 3.2 3

These results suggest that the effect of sildenafil 80 mg tid wanes over time as many of the
subjects get sicker.

3.2.3 Other efficacy

BORG Dvyspnea score
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The mean changes in BORG scores from baseline (obtained during the base study) at week 24
for subjects who reached a dose of 80mg are shown below by randomized treatment group.

Change from baseline Study A1481140 BORG Dyspnoea score at Week 24 for
subjects whose Week 24 dose was 80mg sildenafil

Change from Al431140 Randomised Group in A1481140

baseline Placelo Sildenafit Sildenafil Sildenafil
img 48mg 80mg

N 52 61 58 6l

Median difference -1 -1 it -1

95% Confidence Interval {-1.8.-0.8) {-1.5,-0.5) {-1.0.0.0} {-1.3.-0.5)

These improvements are consistent to what was observed for the base study.

The mean changes from baseline (week 12) at various time points during the extension study are

shown in the table below.

Change from Week 24 BORG Dyspnoea score for subjects whose final
aptimised dose was 80mg sildenafil

Change from Week 24 Month 9 Manth 12 Moath 15 Month 18 Month 21
baseline

N 227 212 133 79 16
Median difference 0 ¢ 0 o 0
95% Confidence Interval |~ (0.0,0.0) (0.0,0.3) £6.0.0.5) (0.0.0.5) (-0.3. 1.0

There were neither further improvements nor worsening in the BORG dyspnea score in subjects

taking sildenafil 80 mg tid.

Functional class

Changes of at least one functional class from A1481142 bascline to Week 24 by

A1481140 randomised treatment

There were far fewer improvements in subjects who were randomized to sildenafil 80 mg tid and
received this dose for 24 weeks (3.2%) compared to subjects who were on placebo for the first

1140 Treatment Group
Placho Sikdenafil Sildenafil Sildenafil
20me 40myg H0mg
N 6l 64 63 63
Improvement 20{32.8) 12¢18.8) 10 (15.9) 23
Deterioration 4(6.6) 3¢4.7) 3 (6.31 6 (9.5}

12 weeks and then switched to sildenafil 80 mg tid for the final 12 weeks (32.8%). The
incidence rates of deterioration were similar across treatment groups.
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4 INTEGRATED SUMMARY OF SAFETY

4,1 Data sources

This data base contains clinical trials with patients with pulmonary arterial hypertension (PAH)
and essential hypertension, as well as patients and healthy volunteers in clinical pharmacology
studies and post marketing surveillance.

PAH

Adult studies

There is one completed double blind, placebo controlled trial (A1481140) and an ongoing
follow-up open label extension study (A1481142). There is an ongoing randomized, double
blind, placebo controlled trial (A1481141) assessing the safety and efficacy of sildenafil when
used in combination with intravenous prostacyclin (epoprostenol)®. There is limited safety
information about this study at this time.

Pediatric studies
There are three ongoing double blind, placebo controlled trials (A1481131 and A1481134 (v
formulation) and A1481157 (IV formulation)). There is one extension trial (A1481156).

et

There is one completed double blind, placebo controlled trial — yin - adults.

Clinical Pharmacology
There are 35 completed trials.

Miscellaneous studies
There is one completed trial in pulmonary hypertension (A1481024) and numerous chronic
dosing studies for multiple indications.

Post marketing surveillance

Spontaneous reports from 25,963 patients.

Details of these data sources are shown in the following table.

¢ Meeting held with the Division of Cardio-renal Drugs, Food and Drug Admiinistration, July 14, 2004, the Agency
agreed that the data from a single pivotal study, Study A 1481140 would be sufficient to support the NDA.
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Table 1. Sources of Clinical Safety Data
Datasct/Statox Patient Type of Study Dose
Poputation/Number of
Pulicnts
TATI81140 PAI Phasc 3, DB, POO- |20, 0. o Somg  |*
Complesed N =277 1207 sildenafil, | controlied TiD !
70 PBO)

Al481142 Extension PALY Long-term extonsion to ] 20, 4, or 80 mg ¢

o A14R1149 Ongoing N 259 (not unique 1144, Phase } (DB and [ TID: maxinwm !

{Intorim data cot paticnts} Ot phasc) toferated dose: 1o

3 by 20044 PBQ woup

— = Phase 2, DB. 20 40, o $0 mg s
Complated N = 199 {139 sildenatit,  {PBO-contolled TiD H
&0 PBO;}

Al4sy144 PAIl Phasz 3, DB, 20, ¥ or 30 my !
Qugoing (SAEs NA istudhy remains blinded) | PBO-controlied Tilx: aptimised ¢
oilly) ireatmgnt

A$4BI33 Exsenson PALL Phase 3. OL 20, 40. or 8t my ¢

w AL8114) Nul migue paticots TiD, optimised ¢
Ougoing (SALs Irealmsent
only)

Al48113} PAIL Pedhatric Phasc 3, DI, 11, 24, 40, or 80 mg {*
Oagoing (SAEs NA istuth romams bhnited) | PBO-controlbed in TID, depending on ¢
only) childron aged bady weight

- 1-16 v cars

Al481156: Extension PANH. Pediatne Phase 3. DB, 10, 20, 40, or Shng |

tw ALIRLIZ) NA istudy comains blinded) | PRG-controlled in TID, depending on |«
Ongoing (SAEs childron axod bewh weight
onlv) 116 scars

Al485134 PAH (1Y), Pediatric Phasc 3. DB. W dosing g
Ongomg (SAEs NA tstudy remmins blimledy | PBO-controlled in 2
onlv} chibdren aged

U-17 vears

AldR1137 {1VY: Pechiatric Phuse v, DB, IV dosing ¢

Oupoing (SALs NA tstudhy remains bhmxdedy | PBO-controlked in <
 only) neotutes <72 hours old

—_— - Phase 2 pilod. DB. IV dosing: :

Completed N - KA PRO-conhollad shori-ferm ¢

<

Clinicat Subjocts 38 Phase | Stadies Vanes N

Pharmscology N - 721 smldenafit tronted H
35 Complzied palsents ¢
Studics {

Postmarketing Muluple Indications Spoutancous Repong' [ pr and chroaic; ‘

Adverse Events N = 23603180 P1. various dise I

23 7R3 othor indicalims? regimens (

Chronit Dasing Mubiple Indications Phase 2, DB, Yaries ¢

Steies N 72 PBO-controlled N
Comypleted Stndies .

H

Thcrmture Reviow ondl | 61 publications. ~ - 481 | Randoun sed controlied | v ares H
Unpublidhed Data Unpubhshed datu: N - 12K, [ audies and cise-series f
cam-sencs frmn b sites :

’

Viagra Lahel MDD Vares Varses {
3

PAH = Pulmonary arterial hypertension- — . 1V = Intravenous; MED = Male ercctile dysfunction, DB

= Deuble-blind; PBO =

Placebo-

= Open-label; NA = Not applicable.
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Number of unigue subjects {oral formulation only)

dataset Placebo sildenafil
PAH Completed (1 study) 70 207
Hypertension Completed (1 study) 60 139
Clinical pharmacology (35 studies) - 721
Post marketing - 25,963
Chronic dosing studies - 972

The majority of safety data for support of PAH indication is from one trial (A1481140).

Duration of exposure 7
Range of dosing for PAH subjects was 1-614 days with 96 subjects having received sildenafil
between 181 and 364 days and 149 subjects having received sildenafil for more than 1 year.

4.2 Serious safety

Deaths

PAH

The deaths reported in the completed double blind, placebo controlled 12-week study
{A1481140) are shown below.

ID/sex/ Days on Day of | comments
Treatment | Age/etiology | drug death
Placebo 10965/F/18/ | 72 73 Aggravated PAH. Hospitalized day 73 for
tid surgical pulmonary hypertensive erisis. Died 5 hours
repair after resuscitation was started.
Sild 20 mg | 10487/F/40/ | 44 44 Admitted because of fever. Dx was septic
tid conneclive shock and urosepsis. Bilateral pulmonary
tissue embolism leading to death | day after
disease hospitalization.
Sild 20 mg | 10016/F/47/ | 85 142 Reported weight gain, fluid retention,
tid primary decliming renal function starting day 58.
Treated with diuretics but admitted on day 108
for aggravated right-sided heart faiture.
Completed study and died of heart failure 57
days later.
Sild 80 mg | 10484/ 11 13 Admitted day 11 because of feeling unwell.
tid F/81/ Grew worse and myocardial infarction was
scleroderma considered. Died day 13. No autopsy.
Sild 80 mg | 10743/ 7 8 Admitted day 7 with nausea, vomiting. Septic
tid F/38/SLE shock diagnosed. Died one day later.

There were 5 deaths: placebo (1), sild 20mg (2), and sild 80 mg (2). Causes of death included
pulmonary hypertensive crisis, pulmonary embolism, right sided heart failure, myocardial
infarction, and septic shock.




The deaths reported in the ongoing’ extension study (A 1481142) are shown below.

APPEARS THIS WAY
ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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ID/dose of Sex/age Last day of Comments
sildenafil dosing/day of
death

100110771/80 | F/70 188/191 Acute intestinal pneumonitis.

mg tid Other events included cerebral
hemorrhage, GI bleeding, bowel
pseudo-obstruction.

161710251/80 | F/61 423/423 Right heart failure.

mg tid

101710504/80 | F/69 230/230 Pulmonary embolism.

mg tid

101810498/80 | F/69 114/124 Renal dysfunction, acute hepatitis,

mg tid right heart failure, worsening PAH

101910056/40 | M/74 8/40 Worsening pulmonary edema.

mg tid Systemic hypotension starting day
1, discontinued drug day 8,
elevated hepatic enzymes post
therapy day 4

102010506/8¢ | F/46 91/91 Cardiac arrest following

mg tid worsening right heart failure

102310769/80 | F/69 225/242 Septic arthritis

mg tid

103710047/80 | F/78 61/200 Worsening PAH

mg tid

103910333/80 | F/25 2057211 Worsening PAH with hemoptysis

mg tid and respiratory failure

104010488/80 | M/57 334/394 Right heart and renal failure

mg tid

104410053/80 | F/58 43/68 Acute myocardial infarction

mg tid

104510265/80 | M/68 Na/470 Probable pneumonia

mg tid

104910260/80 | F/23 218/219 Pulmonary arterial aneurysm

mg tid dissection

2004045637/80 | F/32 394/395 Cardiac arrest, pneumonia

mg tid

106210004/80 | F/77 401/402 Few details of death; mention of

mg tid “abdominal problem”

106210259/8G | F/53 400/401 Died at home; worsening

mg tid pulmonary hypertension

107010051/80 | F/67 At least Died at home; worsening PAH

mg tid 365/unk

There were 17 subjects who had died by the time of the study report cut-off date.




Causes of death appear to be related to the underlying pulmonary arterial hypertension and
similar to deaths reported in the base study.

Survival rates (based on data from ongoing follow up study A1481142)

Predicted survival rates were based on the NIH-Registry prognostic index for primary pulmonary
hypertension subjects. The observed survival rate at 1 year was calculated using Kaplan Meier
estimates. Subjects who underwent lung transplantation, electively discontinued sildenafit or
were lost to follow-up in the base study or extension study were censored. Subjects who were
event-free at the time of the interim data-cut were censored at | year.

Table 5.7
Sildanafil Protocol Ar4@l142
Sumnary of prognostic Index by 1140 Yraatmant

1140 Randonlzad Yaars after scart Obsarved surviwval
Troatment* of active treatmemt Predictad sSurvival {Kaplan-Maier Bstimata}
Placabo {Mw~32) 1 ¥Year a.70 0.91

2z Ywars o.33

3 Years g.45%
Sildenafil 20mg TID (N=32) 1 Yaarxr 0.72 .27

2 Years 0.61

3 Years 0.52
Sildenafil t0mg TID (N=37} 1 Year 4.72 L.00

2 Yaars D.sc

3 Years 0.51
Sildenafil a0mg TID {N=40} 1 Year a.71 .54

2 Yaars 3.59

3 Years 9.50

* The numbers in parentheses show the number of subjects included in the analysis for prognostic index. For the
Sildenafil groups this represents subjects randomized to and treated with Sildenafil in 1140 who have a valid mean
PAP, RAP and cardiac index (CI) at 1140 baseline. For the Placebo group this represents the number of subjects
randomized to Placebo in 1140 who extended into (and were treated in) 1142 and who have a valid mean PAP, RAP
and CI at 1142 baseline.

The observed survival was always higher than the predicted survival. However, this information
only implies that there is no effect of sildenafil on decreasing survival in PAH patients.

—

There were no deaths in study —

Ongoing clinical studies (excluding A1481142)

There was a total of 9 randomized subjects who died in studies A1481141 (3 patients with PAH)
A1481153 (4 patients with PAH in extension study), and A1481134 (2 pediatric patients with
PAH). There were 3 subjects who died prior to randomization. All deaths are shown below.

)
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Table 28. Listing of Paticots Who Died in Ongoing Studies (A1481141, AL481153,
Al481131, A1481156, A1481134, and A1481157)

Study Patient Sex/Age/Race | Dose/Rowte | Event Day Event Term Cuitcome/lnvestigntor
Nuniber Nisnber Onset Causality
Adult Trials
Al481141 [101610028 M/GOIW Blinded 12 Womsening PAH Death/Disease under
merg,p\rmA study; not related
13210029 F/35/W Blinded 13 Masgive Death/Other
therapy/NA exsanguinating {PH/coagulopathyv/con
hemoptysis meds}), not related
104510017 M/STW | Blinded Not Severe pulmonary | Death/Disease under
therapy/NA available |hypettension study; not related
Al481133" [100710014 Fi43rW | Sildenafil Not  |[Right hean failure | Death/Disease under
240 mg daily available study; nod retated
103010002 Frisw Sildenafil Not Posttherapy: Death/Concomitant
120 mg daily available |Worsening treatment (heparin), not
_ thrombiccylopenia | related
103510271 FrIs/W Sildenafil 4 Worsening PAH Death/Disease under
240 mg study, not related
61 Digoxin toxigity
103810005 F/35/W Sildenafil 193 Abdominat Death/Other {possible
240 mp catastrophe and abdominal perforation
acute abdominal and mesenteric
event perfotation or emboli),
not related
Paediatrie Trials
Ald81134 100710418 | F/6 momths'W | Blinded Not Persis(ent Denath/Disease under
therapy/NA avaitable |pulmonary study; not relatad
hyperiension
10090010 M/13/W Blinded Not Pasttherapy: Death/Other illness
therapviNA available |Fungal sepsis (unknown illness); not
study dri relared
10330002 F/LIW Died prier 0 Not Prerandomisation: | Death/Unknown cause,
randomisation | available |Death Cause not related
Unkaown
102 100G FUni/ Unk ] Died prior 1o Not Presandomisation; | Death/Disease under
randomisation | available | resistant pulmonary |studv: not related
hyperiension
Al1481131 | 10268034 M/13 months’ | Died prior to Not Pulmonary Death/Qther (general
W randomigation avgilable |[hyperiensive crisis | anaesthesia); not related

Of the 9 deaths, one resulted from hemoptysis (case still blinded), one from worsening
thrombocytopenia (open label sildenafil), and one from an abdominal catastrophe (open label

sildenafil).

One death in study A1481141 was reported to the Division on 2-22-2005. The subject was a 62
year old female with PAH secondary to CREST who was receiving sildenafil 40 mg tid plus iv
epoprostenol. After 17 months of treatment, she collapsed while refilling the epoprostenol pump
and could not be resuscitated. Cause of death was reported as cardiac arrest.

-

. study with IV formulation <

One subject died from pneumonia 40 days post dose.

Adverse events leading to discontinuation

PAH




The numbers of subjects who discontinued in the completed PAH study for any reason are
shown below, by dose group.

Number of subjects
Placebo sild 20 mg tid stid 40 mg tid sild 80 mg tid
n=70 n=69 n=67 n=71
Total 2 2 2 6"
discontinued
Deaths 1 1 0 1
Adverse event 0 0 0 5
Lab abnormal 0 1 0 0
Other 0 0 1 0
Defaulted 1 0 1 0
* patient 10743 was randomized to 80mg and discontinued the study on day 7 while still receiving 40mg. She died
on day 8 from septic shock.
Table 4.1.2

Slightly more subjects in the 80 mg tid sildenafil group discontinued from the study--mainly for
adverse events--compared to placebo and lower sildenafil doses. The five subjects who
discontinued because of an adverse event plus the one subject who discontinued for a laboratory
-abnormality are discussed in the table below.

Permanent discontinuations for adverse events

ID/sex/age Dose/days on drug | comments

10037/F/56 Sild 80 mg td/68 Cardiac arrhythmia (trigeminy). Other events
included chest pain, syncope, and increased
edema

10345/F/46 Sild 80 mg tid/8 Chromatopsia, photophobia, dyspepsia, swollen
ankles, leg pain, salty taste, headache, flushing,
hot flash

10484/F/81 Sild 80 mg tid/11 Myocardial infarction, edema, weight
increased, fluid retention. Subject died day 13

10752/F/68 Sild 80 mg tid/27 Hepatic cirrhosis (autoimmune hepatitis)

10749/F/61 Sild 80 mg tid/14 Edema, increased weight, fluid retention

10331/F/65 Sild 20 mg tid/2 Decreased creatinine clearance

Table 4.2.1

Temporary discontinuation/dose reduction

There were 12 subjects (S placebo, 5 sild 20 mg tid, | sild 40 mg tid, and 1 sild 80 mg tid) who
had temporary study drug discontinuations. These are shown in the following table.
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Summary of temporary discontinuations

Subject Adverse Event Start/Stap Causality SAE
Day of AE
Treatment: Placebo
10017 | Upper respiratory tract infection | 35 10 48 Other event- unstable No
tem, fure
16340 | Vomiting NOS 461046 Tliness - hiatus hernia Na
10725 | Right ventricutar failure 75 ongoing | Disease under suudy Yes
Right lower lobe pneumonia 75 ongoing | Other event- infection Yes
10759 | Orthostatic hypotension 151022 Concomitant treatment- | Yes
felodipine induced
10962 | Toothache 48 10 51 Iliness - caries No
Treatment: Sildenafil 20mg
10012 | Increased liver function tests 27 ongoing § Concomitant No
treatment- xanax
10031 | Diarthea 30031 Study drug No
Upper regpiratory tract infection | 3610 59 iltness- cold Yes
10728 | Abdominal pain A06 Study drug No
10732 | Smal bowel obstruction 2w 15 ilness- unknown Yes
Cholehithiasis 4% 10 82 ilness- unknown No
83 ongoing |{ illness- unknown Yes
106769 | Nausea 5t1051 iHness- viral No
78 1o 81 illness- viral No
Treatmens: Sildenafit 40mg
10743 | Septic shock 5 ongoing | Other event- Yes
preumacoccal sepsis
Treatment: Sildenafil 80mg
10061 | Gastritis 341040 Other event- viral / No
bacterial infection

There were 15 subjects who withdrew from the ongoing extension trial A1481142 because of
adverse events. Most of the events were either similar to those probably associated with
sildenafil (diarrhea, weakness, headache, allergic reaction) or the underlying disease
(hypotension, dyspnea, worsening heart failure, worsening of symptoms of PAH). There was
one report of suicide attempt.

- « Study -
The 10 sildenafil subjects who permanently discontinued study treatment because of an adverse
event/laboratory abnormality:
-subject 10011004 dizziness and blurred vision (40 mg tid),
-subject 10011014 myalgia (40 mg tid),
-subject 10061001 and subject 10061010 myalgia (both 40 mg tid),
-subject 10071022 diabetes (40 mg tid),
-subject 10091021 severe accidental injury (possible concussion during assault, 40 mg tid),
-subject 10051010 and subject 10111020 myocardial infarct (40 mg tid and 80 mg tid),
-subject 10141003 asthenia and headache (80 mg tid),
-subject 10181002) back pain (40 mg tid)
(Table 13 study report).

The most often reported event leading to drop out from the sildenafil group was myalgia (3
subjects).
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There were 3 placebo subjects who discontinued because of diarrhea/dyspepsia/nausea, lab
abnormality, and chest tightness.

In addition, seven (3.5%) subjects had temporary discontinuations or dose reductions because of

adverse events. The events included dyspepsia, myalgia, and headache (doses were 40 and 80mg
tid).

Serious adverse events
PAH

All reported serious adverse events from study A1481140 are shown below.

APPEARS THIS WAY
ON GRIGINAL
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Subject Serious Adverse Event Term Onset
Day
Treatment: Placebo
10506 | Thrombocytopenia 40
10030 | Syncopal episode 38
10236 | Right heart decompensation 51
10965* | Acute pulmonary hyvperiensive crisis 73
10725 { Right lower lobe preumonia 76
PAH with right heart failure 76
10059 | Chest pain 64
Dyspnoea 64
10059 ] Back pain 88
10326 | Dyspnoea il
Chest pain 1]
10326 | Chesi pain 59
10759 | Orthostatic hypotension 15
10265 | Pneumonia 43
10004 | Worsening PAH 48
10252 | Acute nght sided heart failure 57
Treatment: Sildenafil 20mg
10760 | Vertigo 60
10503 | Chest pain N/a
10732* | Small bowel obstruction 2
10028+ } Bronchial infection 6
Hemorrhagic gastnitis 6
Peptic ulcer esophagitis 6
Left ventricular dysfunction 94
10750 | Respiratory infection 52
10315 | Squamous cell carcinoma of right g
lung lower lobe
10315 | Pneumonia 91
10031 | Upper respiratory tract infection 56
10031 Exacerbation of dvspnoea 76
Fever 76
Weakness 76
10267 | Pericardial effusion 417
10040 | Unconsciousness 38
10034 | Epistaxis 3
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Subject Serious Adverse Event Term Onset
Day
TFreatment: Sildenafil 20mg (continued)
10487* | Septic shock 43
Bilateral distal pulmonary embolism 44
Urosepsis 43
Bilateral acute interstitial nephritis N-A
10016* §| Weight gain due to Huid retention NiA
Aggravated right sided heart failure N/A
Renal fatlure NA
10062 | Worsening of polvcvthaemia 29
Treatment: Sildenafil 40mg
10258 | Syncopal episode 82
10036 | Right heart decompensation 3
10297« § Breathing difficulties 20
Right sided beart failure 18
10297-= | Right heart failure 51
10049 | Acute anemia I
Hypotension I
Metrorrhagias N:A
10002 | Postural hypotension 2
11202 | Anaphylactic reaction 91
10739 | Pneumonia 2
10738 1 Psychological problems 36
Treatment: Sildenafil 80mg
10037+ | Cardiac arrhythmias 69
10752== | Ascites 2
10743* | Septic shock 7
10009 {1 Upper respiratory tract infection 6
10009 | Worsened edema N/A
Dyspepsia 58
Right sided heart failure exacerbation 58
Exacerbation of PHT 58
10272 | Right hean failure 3
10484* | Myvocardial infarction 12
10338 | Collapse 84
Weakness in both lower extremities 118
10505 | Gouty Tophi 9
10505 | Fever 61
10767 | Recurrance of vulval noduie 57
*subject died

**subject was permanently discontinued
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The numbers of subjects reporting event and the types of event are similar across treatment
groups.

Ongoing PAH studies
Serious events reported by subjects in ongoing studies are shown below.

Table 32. Summary of Serious Adverse Events Reported by 22 Patients in Ongoing
Studics (A1481141, AT481153, A1481131, A1481134)

[Body System*/Adverse Event Number of Al Causality Events (%)
(MedDIR A Preferred Term) Placebo Blinded Therapy Sildenafil

{Al Doses)
&l Catheter-Related Infection 0 i 4
C__ [Right Ventricular Failure 0 2 3
C Cardiac Failure ¢ § 2
C Palpitations 0 0 2
Gl Ascites 0 G 2
GD Asthenia 0 0 2
1&1 Catheier Sepsis i 3 1
1&1 Catheter Site Infection [i 0 2
I&! Pneunmonia 0] 2 2
1&I Sepsis i) 0 2
M&N {Fluid Ovedoad 4 4 0
GD Syncope ] 4 2
R Dyspnoea 0 l 2
R Dyspnoea Exacerbated 1 3 1
R Preumothorax 0 0 2
R Pulmonary Hypertension ] 7 2
v Haemorrhage 4 0 2
v Hypatension 0 2 2
C Cardiac Arrest 0 2 0
C Left Ventneular Failure 0 2 0
C Tachycardia 1 0 1
GD Qedema Perigheral 0 1 1
M&N [Hypoalycemia ] 1 1
M Pain in Extremity 0 1 A
RU Renat Failure Acute [T} 3 0
R Haemoptvsis [0 1 1
NOS = Not otherwise specified, URTI = Upper respiratory tract infection.

* B&L = Blood and lymphatic disorders; C = Cardiac; Ear = Ear and labyrinth; E = Endocrine; Eye = Eye
disorders; GI = Gastrointestinal; GD = General disorders & administrative site conditions;
HB = Hepatobiliary; IS = lmmune system; 1&1 = [nfections and infestations; IP&P = Injury, poisoning, and
procedural complications; 1 = Investigations; M&N = Metabolism & nutrition; M = Musculoskeletal and
connective tissue disorders; N = Neoplasms benign, malignant, and unspecified, NS = Nervous system,
P = Pgychiatric disorders; RUJ = Rena and urinary disorders; Repro = Reproductive system and breast
disorders; R = Respiratory, thoracic, and mediasonal disorders, § = Skin and subcutaneous tissue,
V = Vascular.

Events reported by more than 2 sildenafil subjects include catheter-related infection and right
ventricular failure.

Stridor was reported® in study A1481131 in a 21 month old boy with Down’s syndrome. He was
taken to the hospital and re-challenged. The event recurred; the patient was treated with

% 2-16-05 IND safety report.
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prednisone, epinephrine, and benadryl and recovered. One additional report of (non serious)
stridor was found in the sildenafil data base.

4.3 All adverse events

PAH
The following table show all adverse events reported by at least six subjects randomized to

sildenafil and reported more often in the sildenafil group compared to placebo.

No. and (percent) of subjects

Placebo Total sild Placebo

n=70 n=207 Subtracted %
Headache 27 (38.6) 95 (45.9) 7.3
Fiushing 3(4.3) 24 (11.6) 7.3
Epistaxis 1(1.4) 14 (6.8) 54
Insomnia 1(1.9) 13 (6.3) 49
Myalgia 3(4.3) 19(9.2) 4.9
Diarrhea nos 4(5.7) 21 (10.1) 44
Pain in limb 4(5.7) 21 (10.H 4.4
Dyspepsia 5(7.1) 23 (11.1) 4.0
Visual disturbances 0 8(3.9) 39
Pyrexia 229 12 (5.8) 29
Gastritis nos 0 6(2.9) 2.9
Sinusitis 0 6(2.9) 2.9
Rhinitis nos 0 6(2.9) 29
Paraesthesia 0 6(2.9) 29
Influenza 2(2.9) 11(5.3) 24
Anxiety I (1.4) 6(2.9) 1.5
Erythema 1(1.4) 6(2.9) 1.5
Vertigo 114 6(2.9) 1.5
Cough ~ 4(5.7) 14 (6.8) 1.1
Dyspnea exacer 229 7(3.4) 0.5
Hot flushed nos 3(4.3) 10 (4.8) 0.5
Back pain 8(11.4) 24 (11.6) 0.2
Table 6.1.3.2

The events with the highest placebo-subtracted incidence rates include headache (7.3%
(7.3%), and epistaxis (5.4%).

——

199 subjectsi(GO placebo, 139 sildenafil) were enrolled into

as in PAH study).

Median duration on drug was 29 days.

(20, 40, 80 mg tid dosing

), flushing



Adverse events reported by the

- subjects are shown below.

Table 16. AH Causality Common Adverse Events (23% Incidence in Sildenafil-treated
Patients) by Preferred Term and Decreasing Frequency That Occurred More
Frequently on Sildenafil Than Placebo: Study A 1481165

Number of All Causality Events (%)
Sildenafil (mg TIDY
Body System'/Adverse Event Placebo 20 mg 40 mg 80 mg Total
(MedDRA Preferred Term) N=60 N=28 N =5§7 N=54 N =139
NS |Headache NOS 5(8%) 5(17.9) 14 (24.6) S(14.8) 27(i9.4)
Gl _|Dyspepsia L{1.7) 3(10.7) 13(228) _ 11(20.4) _ 27(19.4)
v Flushing 0 4(143) 8 (14.0) 6(11.1} 18(12.9)
M |[Myaigia 3 (5.0} 1(3.6) 7(12.3) 7{13.0) 15(10.8)
G! | Diarthoea NOS 2(3.3) 4(14.3) 1(1.8) 3(5.6) 8(5.8)
M __|Back Pain 0 0 6{105)  2(3.7) 8(5.8)
Gt [Nausea 2{3.3) 3(10.7 2(3.4) 2{(3.5) 7(5.0)
GD |Fatigue 0 1{3.6) 0 3(5.6) 6(4.3)
1&1 [Nasopharyngitis 0 1(3.6) 0 3(5.6) 4(2.9)
M | Arthralgia 0 1(3.6) 1(1.8) 2{3.7) 4 (2.9}
121 |Upper Respiratory Tract Infection| 1 {1.7) 1(3.6) 0 2(3.7) 3(22)
Gi | Frequent Bowel Movements 0 0 1(1.8) 2(3.7) 3(2.2}

NOS = Not otherwise specified.

*  GD = General disorders & administrative site condinons; Gl = Gasmoimtestinal; M = Musculoskeletal and
connective tissue disorder; NS = Nervous systetn; R = Respiratory, thoracic, and mediastinal disorders,
V = Vascular.

Events most commonly reported by sildenafil subjects (placebo subtracted incidence rate >
2.9%) include dyspepsia (17.7%), flushing (12.9%), headache (11.1%), myalgia (5.8%), back
pain (5.8%), fatigue (4.3%), nasopharyngitis (2.9%), and arthralgia (2.9%).

Pooled adverse events from A1481140 (PAH) and - ) studies are shown
below.
APPEARS THIS WAY
ON ORIGINAL
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Table 17. AH Causality Common Adverse Events (23% Incidence in any Sildenafil Dose
Group) by Preferred Term and Decreasing Frequency: Pooled Data
(Studies A1481140 aud —

Siidenafil
Body System’/Adverse Event Placehbo (AJl Doses Combined)
{MedDRA Preferred Term) N=130 N = 346
Incidence of AEs: Sildenafil >Placebe
NS Headache 27 (20.8) 95 (27.5)
Gl Dyspepsia 6 (4.6) 50 (14.5)
Vi Fhshi‘n& 3(23) 42 (12.1)
M Mﬂlgla 6 {4.6) 34 (9.8)
M Back Pain % (6.2) 32 (9.2)
Gl Diarthoea NOS 6 (4.6) 29 (8.4)
NS Headache NOS 3 (3.8) 37 (18)
M Pain in Limb 3 (0 22 (64)
&1 Nasopharyngitis 7 (5.4) 19 (5.5)
Gl Abdominal Pain Upper 6 (3.0) 17 (4.9)
Gl Vomiting NOS 6 (3.6) 17 (3.9)
R Cough 4 (3.1) 16 {4.6)
R Epistaxis t (0.8) 16 (4.6)
P Insomnia 1 (0.8) 15 (43)
I&l Pyrexia 2 (L5) i3 (3.8)
1&1 Influenza 2 {L.5) 12 (3.5)

Adverse events with placebo subtracted incidence rates > 3.0% include dyspepsia (9.9%),
flushing (9.8%), headache (7.5%), myalgia {5.2%), headache (4.0%), diarrhea (3.8%), epistaxis
(3.8%), insomnia (3.5%), and pain in limb (3.3%).

4.3.1 Selected adverse events

43.1.1 Ocular events

PAH
Events related to the eye that were reported by at least 2 subjects are shown below.

APPEARS THIS WAY
OM OPIGINAL
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Table 36. Incidence of All Causality Eye Disorder Adverse Events Reported by
22 Patients: Study A 1481140

Adverse Event Number of all events (%)

(MedDRA Preferred Term) Macebo Sitdensfil (mg TID)

N=T 20 mg 40 mg 80 mg Total
N =69 N =67 N=T N = 107

Incidence of AEy; Sildenafil > Placebo
Visual Disturbance NOS ) 1] 3(4.5) 5(7.0) £(3.9)
Chromatopsia 1 (1.4) 1{1.4) 1{1.5) 3{4.2) 5(2.4)
Eye lmitation 0 209 (] 2(2.8) 4(1.9
Eye Pain t(1.d) 1{(1.4) Q 3(4.2) 4 (1.9
Retinal Haemorrchage 0 1{l.4) 2(3.0) {14} 4(1.9)
Photophobia (4] 0 0 4 {56} 4{1.9)
Cyanopsia 0 0 1{1.%) 3 (4.2 4{1.9)
Diplopia 0 (L4 1(1.5) 1(14} 3(1.4)
Abnormal Sensation in Eye 0 2{(29 1(1.5) 0 314
Visual Acuity Reduced 0 0 2(3.0 (L4 (L
Conjunctival Hyperaemia ] 1{1.4) E{1.5) 0 2{<h
Visual Brightness 0 0 0 228 2(sh

Incidence of AEs: Sildenafil < Placebo :

[ Vision Blurred 4{5.7) 3(4.3) EX) 4 (5.6) 9{43)
Eye Haemorrhage NOS 1{1.4) 1{l.9) 1(1.5) 1(1.4) 34
Conjunctivitis 1(1.4) 0 1{1.5) 1(1.4) 2{<)
Halo Vision 1{(1.4) 0 0 2(2.8) 2(<1)
Eye Puritus 1{1.4) 0 (1% [( (<)

|_Eve Redness 1714} ] 1£1.5) 0 1{=1)
Eyelid Oedema 1{1.9) {14 0 0 (=1}
Leaticular Opacities 1(1.4) 0 1(1.5) 0 (<D
Blephantis 1¢1.4} 1{14) 0 0 1i=1)
Cataract Bilateral NOS 1{1.4) 0 1{i.5) i) {{<1)
Episcleral Hyperaemia 2{2.9%) 0 [i} 0 i}

NOS = Not otherwise specified.

Visual disturbance NOS was the most often reported eye disorder foltowed by chromatopsia
{placebo subtracted incidence rates of 3.9% and 1.0%, respectively).

Eye disorders reported by more than 2 subjects in the open label extension study A1481142 are
shown below.

APPEARS THIS WAY
ON ORIGINAL
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Adverse Event Numtber of All Events (%)
(MedDRA Preferred Term) Sildenafil
N=239
Vision Blurred 21{3.1)
Visual Disturbance NOS 15(5.8)
Conjunctival Hyperaemia 12 (4.6}
Epescleral Hyperaemia 10{3.9)
Retinal Haemorrhage 10(3.9)
 Chromatopsia 72N
Eye Haemorrhage NOS 6(23)
| Ocular Discomforn 5(1.9)
Photopsia 5019
Cyanopsia . ] 4{1.5)
Visual Brightness 41.5)
Lenticular Opacities £(1.5)
Refractive Brrors (NOS) 4(1.5)
Eye Iritation {12
Eye Pain 3(1.2)
Eye Redness 312
Retinal Pigmentation 3(1.)
Visual Acuity Reduced 3(1.2)

The most commonly reported eye events include vision biurred, visual disturbance nos,

conjunctival hyperemia, episcleral hyperemia, retinal hemorrhage, chromatopsia, and eye
hemorrhage.

—

Eye disorders were infrequently reported. There were 3 reports of conjunctivitis in sildenafil 40

mg tid (5.2%) versus 1 in placebo (1.7%). Chromatopsia was reported once in the highest dose
sildenafil group.

Conclusion: there is an increase in the reporting of seemingly minor visual disturbances in a
PAH population taking sildenafil.

43.1.2 Bleeding events

PAH

APPEARS THIS WAY
ON ORIGINAL
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Table 38. Al Causality Bleeding Events Reported by Patients in Pivotal Study A1481140

Adverse Event Number of AH Events (%)
(MedDRA Preferred Term) Placeho Sitdenafil {ng TID)

N=70 20 mg 40 mg 80 mg Total

N = 69 N=67 N=71 N =107

Epistaxis 1{14) 6{(8N 5{(1.5% 3{4.2) 14 (6.8}
Retinal Hemorrhage 0 (1.4} 2(3.0 1 (1.4 4(E9
Eye Hemorrhage NOS 1{1.4) 1(t.4) 1(1.5) 1 (8.4 3(14)
Menorrhagia 0 1(1.4) 1(1.5) 0 2(L0)
|Haemoglobin Decreased } I(1.4) 1{15) ] 2 (1.0}
Blood in Stool 0 0 0 1(t4) 1(<1)
Conjunctival Haemorrhage 0 0 0 1(1.4) F(<1)
| Gagtritis Haemorrhagic 0 1(4.4) 0 0 (1)
INR Increased 229 [NTES) 1] [{] i<y
Rectal Haemorrhage 0 0 0 104) __1(=D)
Metrorthagia 1{1.4}% 0 15 0 (<1}
Vaginal Haemorrhage 0 1 (L4 0 ) I(<1)
Hematoma NOS 3 (4.3} 1{(1.4) Q 1] 1 (<1}
[Gingival Bleeding 0 0 1(1.5) 0 L(<1)
Anal Haemorrhage 1 (1.4} 0 ] & ]
Hematuria 1{14}) 0 Q 0 0
Venipuncture Site Haemorrhage L(14) 0 ) 1) 0
TOTAL PATIENTS WITH (15T 14420.3) 12{17.9) S 34(16.4)
BLEEDING EVENTS

Source: SCS Table 9.3.61

The overall reporting rate for bleeding is slightly higher in the sildenafil group. However, there is
a sizable increase in the incidence rate of reporting epistaxis in the sildenafil groups compared to
placebo (6.8% versus 1.4%, respectively). Details of the subjects with epistaxis are shown below.

APPEARS THIS WAY
ON ORIGINAL
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Table 40. Summary of Actious, Causslity and Outeo

mes of Epistaxis Adverse Events

2.1-8.9 oumal/L; Cresinine normal fimits: 33-4 5 umold..

Pativat PH Class at Ti g Action Causality [Owtoniwe | Abnormal [Abnermsi] On Immunc-| INR
Numsber Beselne Creup Race Baseline | Baseline | seppremant | Nearest
Renul Platedets Bleading
FPuncilon Event
1037 (3311 [T IS Mild | Wathhold warfarin Warfarm Revolved N N Y 1.3
| - _ {Prasiniscne)
10034+ PPH 200d Fi3i/W { Mod EBlex " Pt or Resolved N Y (L14L) N 333
—_— — Anseblond
§0503* | CTDVecherodenom 20kd FoIAY | Modanie NA Onygen Resolved N N N 27
__Thewpy
16730 CTIVES 20tk [ZELY Ahild NA Ph in | Resohwd N N N 3
1.7 Tivsclesodonmn | 26 id FIIvwW Mad NA Dy Mucvan | Husel v N N N 1
16774 | CTINCREST 26 ud F75W | Mad nch nose “Sdenafll | Resolved ki N W EN
BUN. 10
Credtinitg
E20H
11305 w 0 ik MMTW Maid NA Warlanio Resobvd !i_ N N 249
10486 CTINCREST S8 tid Fla3/W Mild NA Enviromentsl | Resolved| Y (9.5i1) N N NIA
1497 CTDMExad 0 tid FM&H Mikd WS warfarin|  Wadfwrin Resolvey N N Y 39
{Pradnisone)

wonr CTDSLE 4nid FR&W Mikd NA Warfurm + dry | Resolve)] N ¥ (14t} Y [

— air {Fhrticasone}
10748 CTDVMixed £ tif FIRAV Mild NA Avenoc A | Rersolved N N N 14
10963% | Sunmecad Repmir 40 tid FRIW Mald _ NA Wariarin | Remolvid N N_ N 112
10035 PPH 30 nd FL23AW Mhidd NA Anticoagulant | Resolved N Y ¢(123L) N 16
10061+ PPH B0 ik FI66/W Mild NA Waitfarin Bewilvesf N N N 173
10337 | el 80 tid Mild_ NA Aginoconmesc| Resobved N ¥ (1390} N 1.22:1.28|
NOTE: No pathiont with epbytic was reporied 24 Baving abnortal Flatelots Nomal Bt 146-370 H**9: Blood urea sitrogen (BUN) normal Bmits.

W=WMF=F¢N¢H=W¢;A=AMB=thk;lNR=[mamaﬁnulmmindmimm=hbmﬁom'=?aimmnﬁomgulmc‘m=Cmﬁwﬁm
disease: 348 = Sjograns syndrome, SLE = Systemic lnpis enythematonix, PPH = Prasary pubmoncry yperiension. Sx Repaic = Surgical rogarir, ASD = Awial acpisd defect;

DA = Patent ducoas arteriosis; NI = Normat imi; H = High: |, =

Source: CSR, Soction 13, Tabke 3

Lans.

The table below lists reports of bleeding in study A1481140 categorized by the concomitant
medication vitamin K antagonists.

Table 39, All Causality Bleeding Events Reported by Patients Co-prescribed Vitamin K
Antagonists in Pivotal Study A1481140

MedDRA PT PBO Sildenafhil
N{ %) N{(%

YitK Ant No VitK Ant VitK Ant No VitK Ant

(N = 56) (N = 14) (N = 148) (N = 59)
Conjunctival Haemorrhage 0 0 0 1(1.7)
Eye Hoemorrhage NOS 1(1.8) 0 3200 0
Retinal Haemorshape [1] [i] 402.7) 0
Anal Hemorrhage 0 1{7.1) 0 ]
Gastritis Hemorthagic g 0 (<) 0
_G_iilgivﬁ Bleeding & 0 1{=h) ¢
Rectal Haemomhage 0 0 0 (L7
Venipunciure Site Haemorrhage 0 1{7.1} g 0
Blocd in Stool 0 0 1i<l) 0
Haemoglobin Decreased 0 0 2(1.4) 0
INR Increased 2(3.6} O (<t} 0
Menorrhapma 4] 0 2{1.4) [V}
Metrorrhagia 1(18) 0 0 0
Vaginal Hemoerhage ] (] (< 1]
Epistaxis 1(1.8) 0 13 (8.8} 1{L.7)
 Hematoma NOS I (18) 2(143) Li<h 0
Haematuria 1(18) ] 0 0
TOTAL PATIENTS WITH 7{12.3) 4428.6) 30(20.3} 350
BLEEDING EVENTS

Source: SCS Table 3.7 12.1C
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For those taking vitamin K antagonists (74% of all subjects), the incidence rate for sildenafil
groups reporting any bleeding was 20.3% compared to 12.5% for placebo. Epistaxis, the most
commonly reported bleeding event, had an incidence rate of 14.3% (all sildenafil} compared to
1.8% (placebo). For those not taking vitamin k antagonists, there was little difference in the
reporting rate for epistaxis (1.7% and 0%). The reporting rate for retinal hemorrhage was 2.7%
and reported only by the sildenafil plus vitamin K antagonists group.

In addition, those subjects with PAH secondary to connective tissue disease were more likely to
report epistaxis (12.9%) compared to those with primary PAH (2.3%).

In the open label extension study A1481142, the reporting rate for epistaxis was 8.5%. One
subject (11205) on warfarin was hospitalized for epistaxis and low hemoglobin and required
blood transfusion. He was rehospitalized for epistaxis about 2 months later. Episode resolved and
sildenafil treatment continued.

APPEARS THIS WAY
ON ORIGINAL
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Table 41. Bleeding Events Reported by Patients in Study A 1481142 by 1140 Randomized

Dase
Sildenalit
{me TIDY)
MedDRA Preferred Term Macebo 20 mg 40 g 80 mg Total
(N=67y | (N=65) | (N=63) | (N=64) | Sildenatt
{N = 259)
Abdominal Haematoma 0 0 1{1.6) 0 1{<1)
Antepartum Haemorrhage 0 1(1.3) 0 0 1(<h
Cerebral Haemarrhage 1 (1.5} 0 0 0 L{=t)
Coaguistion Time NOS Abnormal [1] 1(1.%) i} 0 1<)
Cystitis Haemorrhagic 0 1(1.5) 0 0 (<)
Epistaxis 4(6) 710.8) TC111) 4(6.3) 22 (8.5)
Eye Haemorrhage NOS 1{1.5) 3 (4.6) 2030 I 2(1.5)
Gastrointestinal Haemormhage NOS 2(3) 0 1{1.6} 0 T ))
Gingivai Bleeding 1(1.5) 0 2{32) 0 3(1.2)
Haematemesis 0 1{1.5) 1{1.6) 0 2{<h)
Haematoma NOS 1(1.5) 1(1.5) 1{1.6} 1(1.8) 4{1.5)
Haematuria 2{N 0 0 1] 2{<h
Haemoglobin Decreased 1(1.5) 3{4.6) 2(3.2) 2(3.1) §{3.1)
Haemoptysis 3{4.5) 0 3(43) 1(1.6) 72.7)
INR Abnocmal NQS 1(1.5) [0 0 [ 1 {<t)
TNR Increased 1(1.5) 20.0) 1(1.6) 1(1.6) 5(1.9)
Lower Gastrointestinal Haemorrhape 1(1.5) [0 0 0 1{<l)
Menometrorhagia 0 1(1.5) 0 0 T{<1)
Menocrhagia 2(3) 3(46) 1(1.6) 116} T(2.7)
Metrorrhagia 303) 0 2(32) 0 4(1.5)
Oesophageal Varices Haemorrhage 0 1(1.5) i 0 1 (=1)
Pulmonary Alveolar Haemorrthage 0 1] 0 1 (1.6} 1 {<1)
Rectal Hacmorrhage 1{L.5) 0 0 1(1.6} 1(<1)
Retinal Hzemorrha 2(3) 3 (4.6) 5(1.9 4(6.3) 14 (5.4)
Subdural Haemator-ﬁ:_ 0 0 1{1.&) 0 1(<1)
Uterine Haemorrhage 0 0 0 1(16) (<1}
Vamnal Haemorrhage g 0 203 1{1.6)% 1{1.2)
Total Bleedingivcnls 26 (38.8) 28 (43.0) | 31(50.8) 21 (32.8) 107 (41.3)

INR = International normalized ratio.
Saurce: SCS Table 9.3.62D

=

Inthe _
placebo subjects.

study

oleeding was reported by 2.1% sildenafil subjects and 1.7%

Conclusion: there is a probable interaction between vitamin K antagonists and sildenafil.

4.3.2 Laboratory evaluations

PAH

There was one subject (10331) who discontinued study drug because of decreased creatinine

clearance.
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Hematology
The table below shows the number and percent of subjects with a normal lab value at baseline

that became abnormal anytime during the study.

No. and (percent) of subjects+

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid
Any 223D 22 (32) 21 (32) 22 (32)
abnormality
hemoglobin | <0.8xbaseline 0 0 2{4) 3 (6)
hematocrit | <0.8xbaseline 0 1(2) 4(8) 2(3)
RBC count | <0.8xbaseline 0 0 2(4) 0
platelets <75 10°/mm’ 2(4) 0 1(2) 0
WBC <2.5 10°/mm’ 2(3) 0 0 0
lymphocytes | <0.8 xLLN 8 6 5 1

>1.2xULN 0 2 0 0
Total <0.8 xLLN 2(3) 0 0 0
neutrophils

>1.2xULN 8(13) 3(6) 3(5) 3(5)
Basophils >1.2xULN 4(6) 6(11) 3(3) 2(3)
Eosinophils >1.2xULN 2(3) 1(1) { 0
Monocytes >1.2xULN 3(5) 5(8) 6(10) 2(3)

+total numbers of subjects are limited to these with normal or missing baseline and with at least

one observation post baseline.
Table 7.1.1

There were 2%-8% of sildenafil patients with normal baseline values and abnormally low values
during treatment for hemoglobin/hematocrit/RBC count. There were no placebo subjects with
comparable changes. Changes for other parameters were variable and similar to changes in the
placebo group.

There were increased numbers of reports of epistaxis and gastritis within the sildenafil group
(1.4% and 6.8% for placebo and sildenafil, respectively).

Mean changes from baseline to last observation for selected hematology parameters are shown
below.

Lab units Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter - tid tid tid
hemoglobin g/dl 0.1 -0.2 -0.3 -0.6
hematocrit % 0.8 -0.2 -1.1 -1.9
RBC count 10%mm’ 0.1 -0.06 -0.11 -0.16

| platelets 10°/mm’ -16 -2 I -1
WBC 10°/mm’ 0 -0.3 -0.4 0.6
lymphocytes | 10%/mm’ -0.03 -0.11 -0.25 0.2

Table 9.4.120C
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There are mean decreases from baseline for hemoglobin, hematocrit and RBC counts in the
sildenafil groups, with a dose response. There is also a mean decrease in the active treatment
groups for WBC.

Chemistry parameters

Liver function

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.

No. and (percent) of subjects+

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid

Any 1(2) 23) 2(4) 0
abnormality

Total bili >1.5xULN 1) 1(2) 1{2) 0

AST >3.0xULN 0 1(2) 0 0o
ALT >3.0xULN 0 0 1(2) 0 N
Table 7.1.1

The incidence rates of abnormalities are similar across treatment groups.

There were no subjects with values for alk phos, total protein, albumin that met the definition of
abnormality. The mean changes from baseline were unremarkable (Table 9.4. 120C).

There is no indication that sildenafil has an adverse effect on the liver.

Renal function

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.

No. and (percent) of subjects

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid
BUN >1.3xULN 2(3) 3(5 1(2) 2(4)
Table 7.1.1

There were no subjects meeting the definition of abnormal creatinine. Abnormalities for BUN
were similar across treatment groups. The mean changes from baseline were unremarkable
(Table 9.4.120C).

There is no indication that sildenafil bas an adverse effect on the kidney.

Electrolytes

The table below shows the number and percent of subjects who had a normal lab value at
baseline that became abnormal anytime during the study.
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No. and {percent) of subjects

Lab Definition of Placebo Sild 20 mg Sild 40 mg Sild 80 mg
parameter abnormality tid tid tid
sodium <0.9xLLN 1(2) 0 0 0
potassium <0.9xLLN 1{2) 2(3) 1(2) 23

otassium >1_1xULN 2(3) 1(2) 1(2) 0
Table 7.1.1

There percent of abnormalities are similar across treatment groups. The mean changes from
baseline were unremarkable (Tabie 9.4.120C).

Two subjects, one randomized to placebo and one to sildenafil 40 mg tid, were discontinued

from study drug because of abnormal laboratory values. Both abnormalities were elevated

glucose levels.

Mean changes from baseline for hematology parameters.

Mean changes from baseline at endpoint (LOCF) for haemoglobin, hematocrit and RBC in Study
~ are provided in the table below

Parameter Placebo - Sildenafil Sildenafil Sildenafil
mean change | 20mg - mean | 40mg — mean | 80mg — mean
from baseline | change from | change from | change from

baseline baseline baseline

Haemoglobin (G/D1.) { -0.3 -0.2 -(.2

Hematocrit (%) 0.1 0.5 -0.8 {.7

RBC count {10**6/MM**3) -0.03 -0.06 -0.08 -0.07

The minor decreases from baseline are larger in the sildenafil groups.

4.3.3 YVital signs

PAH
Changes in vital signs after approximately 12 weeks of treatment for placebo and sildenafil
groups are shown below.

Flansh-

" Madian Changz Madiaw Changa HMadlan Chané; N Hodtan ﬂw;gn-
Madlan From Sizelins Madiin  From Basalina Batian From Basslins Midizh From Easeline
B BRaspline 7o Last Gte ¥ Basaling To Last Chs B  Bazlins 7o Last (Bc ¥  Basqling To Last che

Silimnaril dewy TI0 AYldenafil aing TID F1llanaril foeg 710

Sicttng
Bystolic A7 iewdigy Eld 115.0 lLex £ 1lE.0 1.88 135 11s.8 g.0n &7 ila. 4 -3.04
Oiastol tc BY {mefgi T T2.8 .82 (1] NE 2.00 134 T.0 9.04 £ M’ -5.08
Moart Bata (bpe) [+ T9.0 a.. (1} .0 .58 136 T7.5 9.00 87 T2 -5.40

Sourcd Data: Sectiom 13, Table Id Dats of Baporting Dataset Croatiom: Z2WAY2004 Iato of Tablc Duparacloe: IIDRY2004 (13:480
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It seems that sildenafil has little effect on systolic and diastolic blood pressure in a population
with normal vital signs. Heart rate tended to decrease a smail amount.

—

Blood pressure responses to sildenafil in » — population over 28 days of treatment are
shown below.

Systolic:

Tabls §.4.3.2 vaje 1of |
Silaenaf1l Pratocal

Stomary of dtatistical Araiysls of Mean (hange from E3galing In fystnolic Biond Pressura <Oay 281 (ETTI

Avaraze Maan Change feon Baseline Tiffaranca Frow Placsbos
Traatmart B Sasalimo mean Tnadjustad Jutyustads Hean Standard Brear e T Pyl
Doubile Bliad Placars (1] 153.42 -1.1 1.8
Stldenatil ibmg itig} 29 161.4 6.8 -E.T 2.2 2.63 {-4.2 5.1 @933
S¥ldenafil atmyg {tia BT 151.7 -€.9 -F.4 -6 1 2.RC {-10.%, -1.% Q.004
Sildenatil Bong (tidy 54 183.1 =10.F 5.9 -8.2 2.13

Wota: Tho 21loshafll my CTRCRGOL qICUR COTOLYGE 437 {114} fron day © 4o Aay & and 40mg t3dd on Adys 7 e IR,
Tha ma30 Changs from Dasilins is calcylatod 38 tha diffarsncs betwan tha maan on-traabmeat bicod FraKscta
ant tho RN Hlocd PEARSUrS Pra-dosa ot baseling.

*Tha dliferdsse from PlAselo 34 caiculatad fEOM a0 ANCOTR analysis with rasaking as 3 covariats. The noan diffsTenca to plaoabo 15 adjustad for Dasalina.
+Adjusted far Laselina.

There were mean decreases in systolic blood pressure of 6.1 and 8.9 mmig for sildenafil 40 mg
tid and 80 mg tid, respectively.

Drastolic:

Table §5.8.2 . Eage I oof 1
A31denatil Fratoant

Sumary of Statjyptical Analys1s ©f #axn Changa Iram Basaline Jn Dastoli: 81001 Dressuta itay 18 (PK

Lxnthla B1im) Placebo 51 22,3

-:.9 -21.4
Aildanatif IBmy (tidy 12 17.¢ -4 -4.5 -1 1.65 2.3, LT 4,128
E3ldonalil 4bmg (L1d) 51 LE Y4 -€.% -%.9 L 1.2% £ -6.8, -1.T} 4.9E1
A3ldmmatil eimg {tid) 41 7.4 -F.1 -9.2 .4 1.3z LEES I 2 1 2. 0B

Nata: The 5ildonatil Mg traatmagt JTOUT rocelired dOWy (10} Crem day @ ic 4Ay & and SOmG SE3 on days T 1o IE.
The mam change fton hassl ine is calculated as tho differance betwsan the awan O2-tTeatment Mool frassute
#nd tha maan Bipcd prassire pre-dode at basalina.

“Tha Mffarcauos [rom placabo 13 calculatad from an ANCOTR analyzis with Lasaling 3% 3 covariata. Tha acan 43ffsrsoca Lo placsde iF adjuzstad for basalina.
WA juwtad foc basalima.

There were mean decreases in diastolic blood pressure of 4.1 and 6.4 mmHg for sildenafil 40 mg
tid and 80 mg tid, respectively.

5 CLINICAL PHARMACOLOGY

5.1 Adverse events

The integrated safety data base for the clinical pharmacology includes 15 interactions studies and
1 study in macular degeneration. These studies are listed below.
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A total of 327 subjects received sildenafil (oral formulation) and 169 received placebo.

The table below shows the adverse events reported by at least 30 (4.3%) sildenafil subjects and
reported more often by sildenafil subjects than placebo subjects.

No. and (percent) of subjects

Adverse event All placebo All sildenafil Placebo subtracted
n=360 n=691 %
Headache 66 (18.3) 243 (35.2) 16.9
Vasodilatation 9(2.5) 89 (12.9) 0.4
Penile erection 2 (<) 89 (12.9) 12.9
Back pain 10 (2.8) 72 (10.4) 7.6
Abnormal viston 11 (3.1) 66 (9.6) 6.5
Dyspepsia 3 (<) 41 (5.9) 5.9
Dizziness 28 (7.8) 94 (13.6) 5.8
Myalgia 11 (3.1) 58 (8.4) 5.3
Rhinitis 12 (3.3) 57 (8.2) 4.9
Asthenia 5(1.4) 42 (6.1) 4.7
Nausea 8(2.2) 44 (6.4) 4.2
Pain 5(14) 34 (4.9) 35
Diarrhea 1(<1) 18 (2.6) 2.6

With the exception of penile erection, events reported in the clinical pharmacology studies were

similar to those reported in the PAH study A1481140.

Macular degeneration

Study 148-005 was a single dose study with 100 mg sildenafil given to 9 subjects with early age-
related macular degeneration and visual acuity of 20/40 or better in at lcast one eye. Results are

shown below.
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_Table 5. Statistical Analysis of Visual Parameters Mcasured in Study 148-005

Test Eve Comparison Difference 93% Cls
Humphrey Perimetry
Mean Deviation Left Eye: Sildenafil - Placebo 0.745 0.084, 1.406
Right Eye: Sildenafil - Placebo 0.314 LM LT
Corrected PSD Left Eye: Sildenafii - Placebo 0.878 -0.426,2.182
Right Eye: Sildenafil - Placebo -0.466 -1.761,0.829
Photostress Test (Time to Recovery)  Lefi Eve: Sildenafil - Placebo -1992i ~46.203, 6.360
Right Eye: Sildenafil - Placebo 5632 -34678,21.414
D-13 Color Discrimination
Confusion Angle Left Eye: Sitdenafil - Placebo 0462 28942, 29 866
Right Eye: Sildenafil - Placebo -5.250 29 401, 18.900
Confusion Index Left Eye: Sildenafil - Placebo 0.013 0338, 0307
Right Eye: Sildenafil - Placebo 0.024 -0.147, 0,194
Selectivity Index Left Eye: Sildenafif - Ptacebo 0.013 {0492, 6519
Right Eye: Sildenafit - Placebo -0 004 0181,0173

This study, because of its small sample size and single dosing, is difficult to evaluate. That said,

there is no strong evidence linking the use of sildenafil and the development of serious eye
disease.

Miscellanegus studies

IV dosing

Protocol 1481024 administered iv sildenafil (and NO by inhalation to 50%) to subjects with
PAH. There was one death from pneumonia, one serious event (bacteremia), and three drop outs
for adverse events (nausea, hypotension, sepsis). There were numerous reports of drops in blood

pressure of at least 10%. Commonly reported adverse events included vasodilatation,
hypotension, headache, and nausea.

Additional chronic oral dosing studies

There were 8 additional double blind, placebo controlled, randomized studies with a variety of
indications. Doses ranged from 10 mg to 200 mg once daily used for a median of 57 days. There
were 2 deaths: one placebo subject died of a myocardial infarct and one sildenafil subject died of

“myocardial fibrosis and atheroma.” Adverse events reported by at least 2% of subjects are
shown below.
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Table 49.  Adverse Events (All Causality) Reported by 22% of Patients by Study

Treatment
Adverse Event %% Patients Reporting Event
Placebo (N = 312} Sildenafil (N = 660)

lacidence of AEs: Sildenafil (ANl Doses Combined) >Placebo
Headache 91 171
Dyspepsia X9 111
Vasodilseation 06 6.}
Myalgia 22 1.7
Pamn Y 33
Acthralgia 19 33
Diarthen 19 35
Natsen 1.6 38
Flu Syudrome 22 iu
Hypoglyeemia I 28
Back Pain A -7
Leg Cranyps IRY in
Rhumtis iy A
Abnormal Vision . 0.6 2y

As with the other databases, headache, dyspepsia, vasodilatation, and myalgia were the most
frequently reported events. Along with nausea, visual events, and diarrhea, these also were the
events most commonly leading to study discontinuation.

Overview of Post-Marketing Non-Clinical Study Sildenafil Cases

Exposure
As of June 2004, an estimated =~ —  patients have taken sildenafil wotldwide. The United States
accounts for the majority of patients that have taken Viagras with an estimated —> patients.

The adverse events reported by at least 3.2% Viagras patients (from the nonstudy clinical
sildenafil cases) are shown below.

Percent of patients

Sildenafil patients
n=25,783+
Headache 12.9
Flushing 9.0
Erectile dysfunction 5.7
Dizziness 3.6
Myocardial infarction 34
Nasal congestion 3.3
Dyspepsia 32

+nonstudy clinical sildenafil cases
Module 5 section 5.3.6

This is a familiar list of events reported by individuals taking sildenafil.

Warfarin interaction reports (increases in INR)
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Case (2004016429) involved a 64-year-old male with an unknown history who experienced
increased INR. He had been taking warfarin for a long time, with an INR within therapeutic range.
At an unknown time, sildenafil was increased to 125mg/day and his INR increased to 4 - 6.
Sildenafil was discontinued and INR returned to 1.7 - 1.8,

Case 2003114255 involved a female child with a history of an unknown heart condition

who was started on sildenafil solution 28mg/day which was compounded by the hospital pharmacy.
At an unknown time, the same month, warfarin was initiated and titrated to 1.5mg/day. After the
warfarin dosage increase, labs revealed INR 8.0.

Case 200115485 provided limited information and involved a female approximately 60 years of age
taking sildenafil and warfarin. At an unknown time, she experienced aggravated rectal bleeding.

Case 2003123666 involved a 40-year-old female taking warfarin and epoprostenol and was initiated on
sildenafil. She was titrated to sildenafil 100mg/day. Twenty-two days after sildenafil initiation, her
period began. By ten days after her period had begun, she had developed anemia, general malaise,
tachycardia, and headache due to prolonged menstruation. She was hospitalized and warfarin was
discontinued. Her INR at the time of bleeding was not reported. She was administered
hydroxyprogesterone and a blood transfusion. Seventeen days after the start of her period, the

bleeding stopped. Over the next two months, she had three additional episodes of menstrual
hemorrhage and was hospitalized.

Case 2003013485 involved a 61-year-old female with a history of ischemic heart disease and
hypertension who started sitdenafil 75mg/day and warfarin on unknown dates. Six days after sildenafil
was increased to 150mg/day, she experienced bruises, petechiae, and vaginal bleeding. She had been
hospitalized for observation of deep vein thrombosis and labs revealed an INR 6.0. She was treated with
paracetamol and phytomenadione. The following day, INR was 1.6 and the bruises and petechiae had
disappeared.

Case 2004039275 involved a female of unknown age taking sildenafil 75mg/day and warfarin who
experienced persistently low INR that was between 1-1.5, since commencing sildenafil. Her medical
history was significant for hemoptysis.

6 4-MONTH SAFETY UPDATE

Database

This update contains information an update on safety in patients with PAH from an ongoing
open-label extension study (A 1481142) as well as a discussion of serious safety for ongoing
blinded studies in adults and children with PAH. Relevant dates include July 30, 2004 (Oracle
cutoff date for NDA submission), September 1, 2004 (serious safety cutoff date for NDA
submission), February 4, 2005 (Oracle cutoff date for 4-month safety update), and March 1, 2005
(serious safety cutoft date for 4 month safety update).
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‘Table {.

Overview of Source #nd Number of Participants Wha Reccived Stady Medication as of 0 March 3005

Number of Patients in  Number of Pationts Witk Torad Naaber of Patienis

NDA New Data® in Safely Update
PO Sildenafil PBO Sitdenafil PBO Sildeaafdl
Clinical Phase 2/3 Safery Database in PH Pationss
Controfled PAH Sedies
AL4BI140. Sudy Complesed 0 7 o 10 o a
Al481141- Ongoing Study; Data Not Unblinded NODA patienss = | 70 New patients # 37 Totzl patienss = 207
AR113] Ongoing Pediatric Stady, Dam Not Unbl:nded NDA patients = 38° New patents = 43 ol patents = 41
A14311 34 Ongoing Pediatric Study, Data Not Unblinded NDA patients = 11° New patients = 7 Total Pacients = 1§
AJ431157 1V Snady, Ongolng Pedimrics Dais Not Unblinded  NDA patients < 16° New patienis -~ {47 Foual Paveaty - 32
Al1481024: Study Coenplered NA 4s [ [ a a
Uncontrolled PAH Siudies
A1481142: Ongoing, Extension to A1452 140 NA 2394 Not unigue patients® NA 239%
ATSH33. Ongoing, Exiension 1o ARSI 14) NDA patients =~ 1312 N urique patienzs™ Total Paticats < 164"
A1481156 Ongoing. Extension 10 AJ481131 NDA patients = 6! Nt uiique patiemts™t Total Pariems = fort
P rketing Spoata Reparts of Adverse Bvents
Patiesis With PAH NA 150 NA 45 NA 15

NA = Not Applicable; NDA Patieats ~ Number of Patients Envolled in the Study ot the Timie of Data { arelt (57 September 2044 tor NIDA 31843
New Patiemty = Nainber of Patients Earolled in the Time Perind Betwesn Submission of the NDA 2nd the Catof¥ Date 101 March HAS) of the

4 Momb SU; PH = Pulmonary Hypenension.

N

New date may inchude any or st o the feliowing exposure i stady 3y, cOMIIUR AL s, SAES deaths, withdrawals due 10 Abs, andr labuzasory
data

Allsafary data Grom the completed pivotal trisl (A 19811407 were sabmeated in NDA 21545, onguny pakents have now been envolled an the
extension sudy (A1481142).

Treaoment group assignment not unbitaded for the study, some patients with SALS whe had moved it extension studies ey have had sidsidus!
treatmant group assigament unblinded (see Tabte 11 within this document. Serious Advierse Bvents m Ongoing Blinded Snidies)

Not unique patienss, Exeasion 1 A1481140

Not usique paticats, Exiension to A1481 141

Not unique patients, Exwnsion io A148113

There is a small amount of new safety information.

Exposure
The exposure data for subjects discussed in NDA and additional information for new subjects in

the safety update are shown below.

APPEARS THIS wAY
ON ORIGINAL
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Table2. Summary of Exposure to Study Medication: Combined Across the Pivotal
Study (A1481140) and Extension (A1481142)

Fotal Expesure NDA Data Safety Update Data
[Number (%) of Patients| A1140/1142 Combined A114011142 Combined
N=274 N=274

Total Expostare Time* Any Dose” Any Dose”
Exposure 51 Day ) 2 (07N

1 Day > Exposure <] Weeks 3 (LY 3 (1.1)

1 Week > Exposure <2 Weeks i (L 3 (1.1}
2 Weeks > Exposure <4 Weeks 3 (LD 30

I Month > Exposure <2 Months 2 (07 2 ©n

2 Maonths ™~ Expasure €3 Months B2 (29) 3 (29

3 Mowths > Exposure <6 Months 8 (29 7 (2.6)

6 Months > Exposure <1 Year 96 (35.0) 15 (3.5}

1 Year > Exposure €1.5 Years 133 (48.5) 83 (303)
L5 Years > Exposure <2 Years 16 (58) 124 (45.3)
2 Years > Exposure <2 5 Years 0 24 (83)
Median Duration 4140 days 5855 days
Range i-614 days [-844 days

*  Duration is defined as the total number of dosing days regardless of missed dosing days. The
total exposure time includes titration and fixed-dose phases.

The “Any Dase” column includes all patients who received any active treatment (at least

I dose} in the pivotal triat (A 1481140) or the extension (A1481143). Duration is counted from
the time a patients began active treatment (either in AL481140 or A1481 142},

Source Data: Appendix C, Table 3.1.3

b

Mean duration of treatment has increased to 586 days. There are 24 PAH subjects with at least 2
years of exposure to sildenafil.

Safety
The table below shows the number of adverse events reported by September 1, 2004 and the total
events reported by February 4, 2005.

All adverse events
The numbers of subjects with events are shown below.

Table 3. Study A1481142: QOverall Summary of Adverse Events in Study A1481142 as of
Cutoff Date of 04 February 2005

NDA Data 4-Month Safety Update
Start of Study Until 0T Sep 2004 1Start of Study Until 04 Feb 2005
N =259 N =259
Subjects Evalaable for Adverse Events 215G 259
Number of Adverse Events 237 2766
Subjects With Adverse Events M9 {96.7) 234 (98.1)
Subjects With Severe Adverse Events 81 ¢31.3) 102 (39.4)

Adverse events reported by at least 3% of sildenafil subjects are shown below.
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Tabled. Study AL481142: All Causality Common Adverse Events (23% Incidence in

Sildenafil-Treated Patients) as of Cutoff Date of 04 February 2005

{Page 1 of 3)
Body Svstem™Adverse Event NDA Data 4-Meonth Safety Update
{MedDRA Preferred Term) From Start of Study Until From Start of Study { ntit
30 Jul 2004 {4 Feb 2005
N = 259 N =259
Cumulative | Incidence Rate® Cumulative Incidence Rate®
Incidence {per 100 PY) Incidence {per 100 PY)
NS Headnche 82 (AL 347 9 (34T 26.1
GID | Oedema Peripheral 33 (2L 23.3 59 (228 17.1
NS Dizziness 48  {18.5) 20.3 33 {203 15.4
Gl Diarrhoea NOS 47 {I8.}) 19.9 38 (22.4) 16.8
R Nasopharyngiris 6 (17.8) 19.5 31 g9 14.8
Gl Dvspepsia 43  (16.6) 18.2 46 (17.8) 13.4
GD Chest Pain 41 (15.8) 17.4 30 (193} 14.5
M Arthralgia 3% (15 16.5 47 (I18.1) 13.6
R Cough 32 (s 16.5 47 (181 13.6
M Back Pain I (4N 16.1 49 {189 14.2
R Dyspnoca NOS 37 (14.3) 13.7 40 {154) 116
Gl Nausea 37 (14.3) 15.7 43 {166} 125
M Pain in Limb 31 (120 13.1 39 s 1.3
Gl Vomiting NOS 36 (e 127 35 (133) 10.2
1&1 {JRT1 NOS 29 {1 12.3 43 (16.6) 12.3
R Pharyngitis 28 (10.8) i19 32 (124) 9.3
&1 Influenza 6 (lom 11.0 3L {120 9.0
Gl Abdominal Pain NO§ 24 9.3 0.2 9 (1 84
R Epistaxis 22 {8.5) 9.3 28 (10.8) 8.1
C Palpitations 22 {8.3) 93 28 {10.8) 8.1
R Dhvsptioea Exacerbated 21 {8.1} 89 28 (108 81
Eve Vision Blurred By i8.1) EEY) 22 {8.5) 6.4
Gl Abdominal Pain Upper 20 (7.7} 8.3 24 (9.3) 7.0
GD | Fatigue 20 (1.7} 85 27 {10.4) 7.8
R Bronchitis NOS 8 (6.9) 7.6 6 (10.0) 7.3
M Myalgia 18 6.9 7.6 20 (1.7 58
GD Asthenia 16 (6.2} 6.8 17 {6.6) 4.9
NS Syncope 16 (6.2} 6.8 2 (8.1} 6.1
GD Pyrexia 13 (5.8} 6.4 2 (83) 6.4
\i Flushing 13 (3.8) 6.4 16 (6.2) 4.6

B&L = Blood and Lymphatic Disorders; C = Cardiac; Ear = Ear and Labyrinth; Eye = Eve Disorders; GD = General
Drisorders and Administrative Site Conditions; Gl = Gastrointestinal, 1 = lnvestigations; 1&1 = Infections and
Infestations; M = Musculoskeletal and Connective Tissue Disorders; M&N = Metabolism and Nutrition; NOS = Not
Otherwise Specified, NS = Nervous System; P = Psychiairic Disorders; R = Respiratory, Thoracic, and Mediastinal
Disorders, Repro = Reproductive System and Breast Disorders: § = Skin and Subcutaneous Tissue; URTI = Upper
Respiratory Tract Infection; UTI = Urinary Tract Infection, V = Vascular, PH=pulmonary hypertension;, LR (1=lower
respiratory tract infection

Based on a total exposure of 236.2 PY (exposure ume in Study A1481142) at the time of data cutof¥ for the NDA
submission for A1481142 data (30 duly 2004).

Based on a total exposure of 344.5 PY (exposure time in Study A1481142) a1 the time of the cutoff date for this SU for
A1481142 data (04 February 2005).
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(Page 2 of3)
Body System’/Adverse Event NDA Data 4-Month Safety Update
MedDRA Preferred Teem) From Stavt of Study Until From Start of Study Until

30 Jul 2004 04 Feb 2065
N =159 N = 289
Comalative | Incidence Rate’ | Cumalative [ Incidence Rate’
Incidence {per 100 PY) Incidence {per 100 PY)
R PH Aggmvated NOS 15 (38 64 34 (93) 7.0
Eve | Visual Disturbance NOS 15 (3.8) 64 14 {34) 4}
P Insomania 4 (34) 59 18 {69) 52
v Hypotension NOS 15 (30) 35 16 (62) 16
C Right Ventcicular Failure 13 {50 55 16 (6.2) 46
Eve Conjunctival Hyperemia 12 {46} 3 19 (i3) 35
ikl UTINOS i i42) 4.7 17 (60} 4.9
M Neck Pain it {42 47 11 (42) 32
B&L | Anemia NOS 11 (4.2) 17 15 (38) 14
1&1 LRTI NOS i {4.2) 47 I (4.2) 32
1&4 Pacumonia NOS I 42) 47 i3 {69 2
1&1 [Sinusts NOS o (42) 17 18 {6.9) 52
Gl Tootheche 11 {42) 4.7 13 (50) 38
$ Prusiius W {39) 472 11 {4.2) 32
R Produciive Cough 10 (39 42 12 {3.6) 3%
P Depression 10 (319) 12 TS 15
Fve Eptscieral Hypereniia (39 4.7 13 {34} 38
Eve  iRetinal Hemoirhage 10 (%) 42 13 {(30) 38
M Muscle Cramp 10 {34 42 12 {44) 3.5
Gl Fatigue Agoravated 9 {33 318 g {33 26
Gl Crastroenteritis NOS 9 {13 38 12 (46) 315
Gl Abdominal Distension 9 {335 38 9 {35 26
G Malaise 8§ 3 34 10 {16y 29
M Paipy i Jaw 4 {31} id 9 {35 26
GD | Pais NOS e 30 8§ 3D 23
1 Hemoglobin Decreased 729 36 e 26
M&N 1 Hypokalentia 7 (27 36 11 {42y 32
NS§ Paresthesia TO27) 3¢ 9 {35} 26
B&L  {lron Deficiency Anentia 6 23 23 8 i3l 23
APPEARS THIS WAY
ON ORIGINAL




g&ge 3of ) —
Beddy Systems*/Adverse Event NDA Data 4-Month Safety Update
{MedDRA Preferred Term) From Start of Study Until From Start of Stady Undil
30 Jul 2004 04 Feb 2005
N =259 N = 259
Cumatative | lacidence Rate Cumalative ] lacidence Rate®
Incidence {per 100 PY) Incidence {per 160 PY)
Ear | Vert 6 (2.3) 2.5 i1l {42) 32
E Eye Hemorthuge NOS 6 (23) 25 N {3a2) 33
R Hemoptysis 6 (23) 23 8 (.1 23
3 Rash NOS 6 (23} 28 8 (3.0 23
E: Ocuiar Discomion S (1.9) 2.1 % (3.1} 53
[¢]] Ciastritis NOS 3 (1% R 3 (3.1 23
I INR Increased 3 09 21 LR ER ) 23
i Weight increased 5 {19 21 11 {42) 3.2
M Chest Wall Pain S (19 2] 8 {3.1) 23
M Paia in Foot 309 23 g8 {31y 23
Repro | Menorrhagin U9 2.1 g 3n 23
R Dyspnea Exertional IR 21 8 31 23
Eve Lenticular Opacities LIRS 1.7 9 (35 26
C Cvanogis NOS 30D 13 1 (42 32
1 Cardiac Murmar NOS 2 =1y 083 g8 {(in 33

!
'
'

There was little change in the incidence rates for the individual adverse events between July 30,
2004 and February 4, 2005. The events with the highest reporting rates (per 100 patient years)
include headache, peripheral edema, dizziness, diarrhea, nasopharyngitis, and dyspnea.

Serious adverse events
Deaths

There were 8 additional deaths between September 1, 2004 and March 01, 2005. These deaths
are listed below.

APPEARS THIS WAY
ON ORIGINAL
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Table 6. Study A1481142: Listing of Deaths That Occurred Between U1 September 2004
{SAE Cutolf Date for NDA Submission) and 01 March 2005 (SAE Cutoff Date
for 4-Month Safcty Updare)

Patieat | Sex/Age/ Dose Event Onset Event Term Ontcome/

Number | Bace Day* investigator Causality

Stady nggp_hg_t_q%gm 10 Study A1481140)

10734 M/a4/W | 30 mg TIC Day 637 [Multipeean Faiture Death/Net stody druy refated

10001 FSAY | Amg TIDP | Day 684 |Worsening PAH Death/Discase Under Study
10442 F/51/W | 80 mg TID® Day 263 [Cardiac Arrest Death/Pisense Under Study
10327 M/6IAW | $0 mg TID® Dav 644 {Respiratocy Insufliciency | DeathPreumonia
10286 F25/W | 80meTID® § Day 317 (Respiratory Arrest, DeathDisease Uinders
Cardiac Arrest, SwdyUnknown
Worsening PAH, Riwhi
Heart Faihure
10328 Fr377w | 80 mg Day 338 |Acute Back PainDilated | |Death Death ¢ ance Laknonn
— Pulmonary Trunk
10044 ] MI3/W ] 80me TID' | Dav 613 [Pacumonia Death/Other {Bacterial) {nfection
10738 Fi49AW | 80 mg TID" Day 49t | Acute Respinatory Failure, {Death/Other Niness (Disease
Intracranial Bleeding | Under Stdy)

F = Feruale, M = Male; NA = Not Available: PH = Palmonany Hypeneasion: SAT » Senous Adverse Event, T - 3 Times
Daity; W = Whike.
2 Ever onset dary is measured from stan of trestment
*  Finat dosc in Studhy AN81142

Dam taken from Scrious Adverse Evonl nateative {see Appencdos B)

Most of the new deaths were similar to those reported in the NDA. One subject (10328)
experienced rupture of the pulmonary trunk aneurysm. It seems unlikely that sildenafil was
associated with any of these deaths.

Other serious events

Serious events reported for the NDA and the safety update are shown below.

APPEARS THIS WAY

ON ORIGINAL
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Table 7.

Study A1481142: Summary of Scrious Adverse Events Reported by 22 Patients

as of Cutoff Date of 01 March 20035 (SAE Cutoff Date for 4-Month Safety

Update)
{Page 1 of 2)

Body System®*/Adverse Event NDA Data 4-Month Safety Update
{McdDRA Preferved Term) From Start of Study Until From Start of Study Until
01 Sep 2004 01 Mar 2005
N =259 N =259
Cumuiative |Incidence Rate’| Cumulative {Incidence Rate®
Incidence {per 104 PY) Incidence {per 100 PY)
C Right Ventricutar Failure 13 (3.0) 3.5 14 (54) 4.1
R Pulmonary Hypertension 10 (39) 4.2 16 (62) 4.6
R Dyspnoea 10 (39 42 3 (50 38
1&1 Pneumonia 9 (3.5 3R 16 (6.2) 4.6
GD Chest Pain 8 (3.1) 34 8 0.1 23
C Cardiac Failure 6 (23) 25 10 (3.9 29
NS Syncope 6 (23} 25 6  (2.3) 1.7
R Hemoptysis 5 (19) 2.1 N 15
R Dyspnoea Exacerbated 4 (1.5 1.7 i (% 1.5
v Hypatension 4 {15) 1.7 4 {15 12
RU Renal Failure 4 {1.5) 17 5 (19) is
IP&P Fall 4 {19 1.7 4 (1.5 1.2
C Pericardial Effusion 3 {12 13 I (1.2 0.87
GD Peripheral Qedema 3 (1) 1.3 4  (L.3) 1.2
GD Pyrexia I (12 1.3 5 (9% 1.3
181 Lower Respiratory Tract Infection 3 (1.2 13 4 (L3} 1.2
B&L Anemia 2 (<) 0.85 3 (12) 037
C Pericarditis T (<1 085 2 (<) 0.38
C Aurial Flutter 2 (<1) 083 3 (1.3) 0387
C Cardiac Arrest 2 (<1} 0.85 4 (L3) 1.2
Gl Abdominal Pain 2 (=) 085 2 {<I) 0.58
Gt Nausea T (=) 0.85 2 (<) 0.58
Gl Small Intestinal Obstruction 2 (=h 083 3 a4 087
HB Cholelithiasis 2z (<1 083 2 {<b) 0.58
IS Hypersensitivity 2 (<1 085 2 {<1) (.38
&l Sepsis T (<1 0.83 2 {<h) (.38
I&1 Urosepsis 2 =) 0.85 2 (=<1} (.58
1&1 Viral Infection 3 (<D 0.85 2 (<1} 0.58

* B&L = Blood and Lymphatic Disarders; C = Cardiac; GO = General Disorders and Administrative Site Conditions;
Gl =~ Gastrouiegtingl; HB = Hepatohilary: 1 ~ Investigations; K21 = Infections and Infestations: 1S = Immune System;
M = Musculoskelefal and Comneetive Tissuz Disonders; M&N = Metabolism and Nutrition, N=Neoplasms Benign, Malignant,
mad Ungpecified, NS = Nervous System; P = Psychintric Disorders; R = Respiratory, Thoracic, and Mediastinal Disorders,
Repro = Bepeoductive System and Beeast Disorders; RU = Renal and Urinary Disorders; V = Vascular.

for AT481142 data (30 July 2004).

Based on 4 total exposure of 236.2 PY {exposure lime in Study A1481142) st the time of data cutofT for the NDA submission

¢ Based on 8 total exposure of 3443 PY (cxposure time in Study A 1481142) at the tiose of the cutofl date for this SU for
A 1481142 data {04 February 2005), Exposurc data were not available up 1o the 01 March 2005 cutoff date; therefore, the
incidence rate for SAEs for the 4-month SU is slightly overestimaied.
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(Page 2 of 2)

Body System'/Adverse Event NDA Data 4-Menth Safety Update
{MedDRA Preferred Term) From Start of Study Until From Start of Study Unuit
01 Sep 2004 01 Mar 2005
N =259 N =125%
Cumulative | Incidence Rate®| Cumulative [Iocidence Rate”
e lucidence | {per 100 PY) Incidence {per 160 PY)
I Hepatic Enzymes Increased 2 <1} 083 2 (<) 0.38
M&N | Fiuid Overioad 7 (<) 085 2 (<) 058
M Pain in Extremity 2 (=1) (.85 3 (1.2 0.87
N Metagtases to Liver 2 <1} 085 2 {<i} 0.58
| Repro Menorrhagia 2 (<) 0.85 2 (<1) 038
R Hypoxia T (<) 0.85 3 (1.3) 0.87
R Pulmonary Embolism 7 (<) 0.85 2 (<I) 0.58
C Cardiac Failure Congestive 0 - 2 (=) 0.58
Gl Diarrhoes 1 {<1) 0.42 2 (=) 0.38
Gl Gastrointestinal Hemorrhage ) Q.42 2 {<I1) 0.58
|Gl Inguinal Hernia 0 -a 2 (<) 0.5%
121 Bronchitis 1 (<1} 0.42 3 (LY 0.87
&1 Central Line Infection 0 I 2 (<1} Q.58
& Gastroenieritis 1 (<1) 0.42 2 <D 0.58
1% Respiratory Tract Infection 1 (<) 0.42 2 {<n 0.38
I Hemoglobin Decreased 0 - 2__ (<) 058
ME&N Hyperkalemia 1 (<1} 042 2 {<h 0358
M&N Hypokatemia 1 <1 042 2 (<D 0.58
M&N Hyponatremia 1 <) 0.42 2 {=h 0.58
M Arthralgia 0 ue 2 (<D 0.58
NS Dizziness (<) 0.42 2 {<I) 058
p Suicide Attemot 1 (<1} 0.42 2 {<}) 0.358
RU Renal Failure Acute 0 = 2 {<i) 0.58
R Epistaxis 1 (<) 042 2 (<h) (.58
R Respiratory Amest I §=1) 042 2 (<) (.38
R Respiratory Failure T (<) 042 T (<) 12

There was little change between serious adverse events reported in the NDA and those reported
in the safety update. The most commonly reported events included right ventricular faiture,
pulmonary hypertension, and pneumonia.

Discontinuations

The table below shows the subjects who discontinued for any reason between July 30, 2004 and

February 4, 2005.

APPEARS THIS WAY
OH ORIGINAL
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Table8. Study A1481142: Listing of Discontinuations That Occurred Between 30
duly 2004 (Oracle Cutoff Date for NDA Submission) and 04 February 2065
(Oracle Cutoff Date for 4-Month Safety Update)

Paticat Number Treatment Reasen for Discontinuation

{mg Sildenafit TID)
10001° 40 mg Patient died (worsening PAH)
10027* 80 mg Parient died (respiratory insufliciency due [o prieumonia)
10044* 0 mg Patient died (pnevrmomal
10263* 80 mg Patient died (prevmonia, PAH)
10281 80 myg Adverse Event: Bilateral lung transplans
16296 80 mg Adverse Event: Syncope and nauses (related)
10128 $0 my Patient died {(pulmonary wwunk aneurysm)
10332* 30 mg Patient died (cardiac arrest ¥ pacumonia
10729 30mg Adverse event: Myoacardial infarcdon
10734 80 my Patient died (multiorgan failure)
10739 80 mg Patiem died (acute heart and respiratory failure)
11243 80 mz Patient no longer willing 10 panicipase

* Patient also included on previous Fable 6. Listing of Patients Who Died
Patient's death reporied in NDA

Other than one subject who refused to continue and one subject reporting syncope and nausea,
new discontinuations were the result of adverse events most likely linked to their underlying

disease.

Abnormal laboratory values

The table below shows the abnormal values reported in the extension study and listed according

to whether the subject’s value at baseline was normal or abnormal.

APPEARS THIS WAY
ON ORIGINAL
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There were relatively few increases in liver function tests. About 9% of subjects in the safety
update had increases in BUN, but far fewer had increases in serum creatinine.

Ongoing blinded studies

Deaths

There were 10 additional subjects who died in one of the ongoing blinded studies (9 adults and |

child). Of the 9 adults who died, 5 patients were on concomitant sildenafil and epoprostenol
therapy, 1 was on placebo, 3 were on medication still blinded.

Table 10. Ongoing Blinded Studies (A 1481141, A1481153. A1481 131, A1481156,
A1481134, A1481157): Listing of Deaths That Occurred Between
01 September 2004 (SAE Cutoff Date for NDA Submission) and 01 March 2005
(SAE Cutoff Date for 4-Month Safety Update)

Paticnt | Sex/Age/ Dose Event Onset Event Term Outcome/
Day* investigatory Causatity

Study) -

Day 109" Progressive right heart Death/Disease Under Study or
failure, hypoxemia, Other (Not Study Drug Related)
progressive PAH

10038 [F/s6/A |24 days post- |Dray 40, 25 Worsening PAH, Death/Disease Under Study
therapy® cardiopulmonary arrest
28248 [M/3O/B  [Blinded Day 7 Right heart failure Death/Digeage Under Smdy
Study A1481153 {Ongoing Exfension Study to A1481141)
10602 JF/62/W 140 mg TID  [Not Available [Cardiac Arrest m&?ﬁﬂm 10 study drug
10403 |M/67/W [40 mg TID _|Day 27" Cardiac Arrest Death/Disease Under Study
10033 |F/65/W  |Blinded Not Avalable |Worsening PAH, right Death’Other (Not Study Dug
heart failure Related)
10224 |F/SO/B |80 mg TID _ {Day 257 Warsening PAH Death/Disease Under Study
10409 F/54/W 180 mg TID  |Day 122 Death DeathVOther (Sepsis)
10410 |F/SOW |40 mg TID  [Dav 38 Cardiac arrest Death/Discase Under Stidv
|Study A1481157 (Onpoing Pediziric Study)
[10031 Intravenous  |Day 1 TYension pneumothorax | DeaihvDisease Under Suid

A = Agit; B = Black: F = Female; M = Male; NA = Not Available, PH = Pulmonary Hyperension; SAE = Serious Adverse
Event: SU = Saftty Update; W = White; TID = 3 Times Daily,

*  Evenl onsct day is measured from start of treatment

*  Data taken from Serious Adverse Event narrstive (soc Appendix B)

“  Duta taken from Scricas Adversc Eveni narvative (sce Appendix B); paticnt was on placebe

Source: SU Table A6, 1b, Appendix C

One subject (10602) who was receiving both sildenafil and epoprostenol for an unknown amount
of time, had interruption of the epoprostenol infusion followed by collapsed. She could not be
resuscitated. The cause of death was listed as cardiac arrest; the autopsy revealed no acute
pathology. The other deaths seem to be unremarkable.

Serious adverse events
Serious events reported in the ongoing blinded studies are shown below.
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There were relatively few increases in liver function tests. About 9% of subjects in the safety
update had increases in BUN, but far fewer had increases in serum creatinine.

Ongoing blinded studies

Deaths

There were 10 additional subjects who died in one of the ongoing blinded studies (9 adults and |

child). Of the 9 adults who died, 5 patients were on concomitant sildenafil and epoprostenol
therapy, 1 was on placebo, 3 were on medication still blinded.

Table 10. Ongoing Blinded Studies (A 1481141, A 1481 153, A1481131, A 14811506,
AT4B1134, AL481187): Listing of Deaths That Oceurred Betseen
01 September 2004 (SAE CutofT Date for NDA Submission) and 01 March K5
(SAE Cutoff Date for 4-Manth Safery Update)

Patient | SexiAge/ Dose Event Onset Eveat Term Outcome’
Naumber | Race Day* luvestisatory Causality
| Study AT481141 ¢ Biinded Siudy)

10033 JF/65SAW  IBlinded Day 1% Prowressive right hean DeathBisease Under Study or
faiture, hypoxema, Uther {Not Study Diug Related)
progressive PAH

10038 JF/56/A 24 davs post- |Day 30,23 Warseting PAH, Death/Disesse LUnder Sy

. Jtherany . cardiopulimonary arrest -

28248 [MOWR  {Blinded Day 7 Right heast failure Death/isease Under Swdy

Study AI421183 (Ongoing Exteasion Study 1o A14B1141)

10602 [F/620W_ [40ma TID [ Not Available [Candine Arrest DeathRelated 10 study drisg

10403 IMIGIAW 140 me 11D [Day 277 Cardize Arresi Deathhsease Under Stady

10033 JF63AY  Hiinded Not Avmlable {Worsening PAH, night Demb/Other (Not Study Drig
heart failure Relatedy

10224 JF59/B 180 me TID  IDay 247 Woesening PAH [DeathiDisease Linder Study

10409 JFSSH/W 18O mo TID  Day 122 Death DesttyQther (Sepsis)

10410 _ JF/S9W HOme TID  [Day 38 Cardiac arrest Death/Disease Under Study

ndy A 1481187 {Ougoing Pediatric Studv)
Intravenous  [Day ! [ Tension pneumathoras,  [DeathiDisease Under Studv

A= Asioa: B + Black: F = Fomale: M = Malke, NA = Not Avarlable. PH - Pulmonan, Hvpeniension, SAE ~ Serious Adverse
Event. 5L = Safety Update, W - White, TID ~ 3 Tunes Daity.

* Everu onsot diy s measunad Eram start of teatment

* Dsta token from Serious Adverse Event nareative (see Appandin B3

*  Date tuken from Scrious Adverse Event namrative ¢see Appundix D patient was on placebn

Source: SU Table AG.1b, Appendi

One subject (10602) who was receiving both sildenafil and epoprostenol for an unknown amount
of time, had interruption of the epoprostenol infusion followed by collapsed. She could not be
resuscitated. The cause of death was listed as cardiac arrest; the autopsy revealed no acute
pathology. The other deaths seem to be unremarkable.

Serious adverse events
Serious events reported in the ongoing blinded studies are shown below.
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Table 11. Ongoing Blinded Studies (A1481145, AT481153. A1481131, A 1481156,
A1481134, A1481157): Summary of Scrious Adverse Events Reported by
22 Patients as of Cutoff Date of 01 March 2005 {(SAE Cutoff Date for 4-Month

Safety Update)
{Page | of 2)
BRody System®/Adverse Event Number of All Caunsality Events
(McdDRA Preferred Term) NDA Data 4-Month Safety Update
From Start of Study Until From Start of Studgf Untit
01 Sep 2004 01 Mar 2005
Placebo Blinded Sildenafil | Placebo | Blinded | Sildenafil
_ Therapy | (Al Doses) Therapy | (All Doses)
1&1 Catheter-Refated [§) 1 4 0 1 1!
Infection
C Right Ventricular Failure 0 2 3 i 9 6
C Cardiac Failure 0 i 2 i 1 2
¢ Palpitations 0 0 2 0 0 2
C Cyanosis 0 ] I [i] 3 0
(G TAscites 0 0 2 0 1 2
(Gl {Pancreatitis Acute 0 0 0 0 0 3
GD | Asthenia 0 [i 2 0 1 2
HB Cholelithiasis 0 1 i 0 0 2
1&1 | Catheter Sepsis 0 3 1 0 3 2
I&1 | Catheter Site Infection 0 0 2 [i] 0 2
&l Cellutids 0 1 i] 0 1 2
1%l Poeumonia 0 2 2 0 2 3
&1 [Sepsis 0 0 2 0 0 6
1&1 URTI 0 1 0 0 2 0
M&N | Fivid Overioad 0 4 0 0 4 0
N$ Syncope 0 4 2 0 3 2
R Dyspnoca 0 I 2 1] 4 3
R Dyspnoea Exacerbated 1 3 1 1 4 2
R Facumothorax ) 0 2 ¢ 4] 3
R Pulmonary Hypertension ] <) 2 i} 13 [
v Hemorrhage 0 0 2 0 0 2
v Hypotension [ 2 2 0 2 3
PEOS = Not otherwise specified; URTI = Upper respiratory tract infection.

B&L = Blood and Lymphatic Disorders; C =~ Cardiac; GD = General Disorders and Adminisiative Site
Conditions, Gl = Gastrointestinal, HB = Hepatobiliary; I&[ = lnfections and Infestations; IP&P = Injury,
Poisoning, and Procedural Complications; M = Musculoskeletal and Connective Tissue Disorders,
M&N = Metabolism and Nutrition, NS = Nervous System; P = Psychiatric Disorders; R = Respiratory,
Thoracic, and Mediastinal Disorders, RU = Renal and Usinary Disorders; V = Vascalar.

®  Presandomization events not included on this table.

APPEARS THIS WAY
ON ORIGINAL
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{Page 2 0f2)
Body System’/Adverse Event Nymber of AR Causality Events .
{MedDRA Preferved Term) NDA Data 4-Month Safety Updai
From Start of Study Uniil From Start of Studz Umit
01 Sep 2004 01 Mar 2005
Macebo Blinded Sildenafil | Placebo | Blinded | Sildenafi)
Therapy | (All Doses) Therapy | {AH Doses)
€ [Cardiac Amest 0 2 0 0 2 3
C Left Ventricular Failure 0 2 0 0 2 0
GD | Oedema Pesipheral 0 1 1% 0 ! 0°
M&N [Hypoplycemia ] 1 i 1] 1 1
(M Pain in Pxtremity ] 1 1 0 1 1
RU Renal Failure Acute 0 3 0 0 3 0
3 Hemoptysis 0 1 1 0 2 2
[B&L [Anemia 0 0 0 0 g 2
B&L enia 0 0 0 0 0 3
C Amia! Fibnilation 0 0 ¥} [¥; 0 2
C Supraventricular 0 0 0 0 0 2
Tachycardia
Gl Abdominal Distension ¢ 1 0 0 ] 1
|Gl | Abdominal Pain 0 0 i 0 0 2
Gl Gastrointestinal 0 0 0 0 0 2
Hemorrhage
Gl Nausea 0 0 ) 0 i 2
GD Catheter-Related 0 0 g 0 t 1
Complication
GD__| Chest Pain 0 0 0 0 3 ]
[Fa] Bacteremis 0 0 0 0 2 i
1&1 | Gastroenteritis 0 ] 0 [0 2 i
I&1 Gastroenteritss Viral 0 0 0 0 2 1
[[P&P_[Device Failure 0 0 0 0 0 2
RU Renal Failure 0 0 0 0 1 2
R Hypaoxia I [1] 4] 1 2 0
R Respiratory Arrest 0 0 [ [] i 1
The most common events included pulmonary hypertension, right ventricular failure, and
syncope.
Post marketing

The sponsor searched their early alert safety database for sildenafil nonclinical study cases
reported from September 2, 2004 through March 1, 2005 reporting an indication of pulmonary

hypertension.

Adverse events from this database are shown below for adults (table 12) followed by pediatric

patients (table 14).
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Table 12. Comparison of Adverse Events From Sildenrafil P11 Casces Received Between
02 September 2004 and 01 March 2005 (Safety Update)* With Cases Reccived
Cumulatively Through 01 September 2004 and Cases Reeeived Through
01 March 2005

Peddra SOC Preferred Term Lu Safety Update Cumulative Cumulative
Sep 2004 Through Through Through
1 Mar 2005 01 Sep 2004 01 Mar 2005
Number Number Number
{% of 45 Cases) | (% of 180 Cases) | (% of 225 Cases)
Cardiac Disorders Tachycardia 3 (6.7%) 2 (L.1%) 5 (2.2%)
General Disorders and [Peath 2 {4.4%) T {(3.9%) 9 (4.0%)
Administration Site [Drug ineffective 6 {13.3%) - 7 (G.1%)
Conditions [Fatigue 2 (44%) 4 (22%) 6 (2.7%)
Enjury, Poisoning, and g exposure
Procedural Complications during pregnancy 2 {4.4%) - 2 (0.9%)
fintentional misuse 2 (4.4%) - 2 (0.9%)
foverdose 2 (44%) 45 (25.0%) 45 (20.0%)
lIinvestigations latelet count
decreased 2 {44%) - 2 (094
meumwhﬁme
prolonged 3 {6.7%) L {0.6%) 4 {1.8%)
Nervous System Disorders  |Headache 3 (44%) 14 (7.8%) 17 {7.6%)
r’regmncy, Puerperium, and IPre-ecl
Perinatal Conditions ampsia 2 {4.4%) - 2 (09%)
respiratory, Thoracic, and monary
Mediastinal Disarders hypertensicn 6 (13.3%) 24 {13.3%) 30 (13.3%)

Events reported in 2 or more cases

Overdose’ was the most commonly reported event followed by pulmonary hypertension and
headache.

APPEARS THIS WAY
ON ORIGINAL

annnﬁwspommr“In reference to your question of 15 April regarding the 4-month
Safety Update Report for REVATIO, we wish to clarify the reporting of
Yoverdose" as presented in table 17 of that report. The 45 cases presented
{as also identified in table 12 of the report) are all from spontaneous
reports from physicians, patients, literature sources, or others wherein
pulmonary hypertension patients are being treated "off-label" with Viagra -
available only in doses of 25 mg, 50 mg, and 100 mg tablets at the time of
these reports. As such, all cases would be coded per Pfizer SOP as overdose
because they report dosing that is different than the recommended dosing for
the approved indication in erectile dysfunction. Therefore, as only the
VIAGRA label was approved at the time of the reported events, any dosing
regimen more frequent than once-daily would also be reported as "overdose".
In fact, none of the reported cases involve a patient consistently dosed at
20 mg TID, the regimen proposed in the REVATIO draft labeling from NDa 21-
845. "
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Table 14. A Comparison of Adverse Events Received For the Sildenafil Safety | pdate
With Sildenafil Original PH Submission Involving Pediatric Patients

MedDRA (Version 7.1) SOC Preferred Term Sildenafil Update | Comutative Review
02 Sep 2004 Through ‘Through
01 Mar 2005 1 Sep 2004
Number Nunther
(% of 11 Cases) {% of 28 Cases)
General Disorders and [Peath I {9.1%) -
Administration Site Conditions  [Drug ineffective 2 (182%;) -
Injury, Poisoning, and Procedural  [Drug exposure during pregnancy 2 (18.2%) -
Complications Imentional misuse I 19.1%%) --
llnvcstigations b’mdlmmbin time profonged 2 (18.2%) | {3 6%}
{Nervous System Disorders [Cerebrovascular accident 1 (9.1%) --
[Pregnancy, Puerperium, and [Foetal growth retardation £ 19.1%;) ~-
Perinatal Conditions |Premature fabour ' | (9.1%; -
Small for dates baby i {9.1%) --
Respiratory, Thoratic, and
Mediastinal Disorders [Pulmonary hypertension i 19.1%} 3 17.9%)
Skin and Subcwianeous Tissue [Envthema i 19.1%0) 1 {3.6%}
Disorders [Rash follicular L (9.1%) -

Death

All deaths reported between September 2, 2004 and March 1, 2005 are shown below.

Table IS. Sildenafil Nonclinical Study PH Cases Reccived Between 02 September 2004
Through 01 March 2005 and Reporting Case Qutcome as Death

AER Gender Age Reported Cause of Death Comments
Number
2004066791 F UNK___| Death Cause Unknowi Limited information provided
2004083002 F UNK | Aspiration of GI contents into | Death unrelated to sildenafil per
agirways reporting physician

2004085082 M UNK Pulmonary hypertension Postmortem tests revealed no evidence
death was drug-refated. Patient showed
improvement on sildenafil with BNP
level falling from 115 fmol/mL at

_ _ baseline to 65 fraol/mL ar Week 4.

2004089247 F Child Death canse unknown Limited information provided

2004098654 | F 70 Years | Cardiac decompensation Patient was well-adjusted to sildenafi!
and was hospiialized with acute
respiratory disease

2005006440 M 47 Years | Pulmonary hemorrhage Medical history of Tetralogy of fallot
with hypoplastic pulmonary arteries,
large major aorta pulmonary collateral’s
and Eisenmenger syndrome.

2005025042 F Adolescent | Pulmonary hypentension Patient had taken sildenafil for 3 years
with improvement in functional class

2005023047 F UNK Sudden death atter a Unclear if patient was taking sildenafil

hypertensive crisis at time of death.

Nothing seems unusual in this limited database.
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Safety Update Review: See page 97 of Dr. Gordon’s Medical Review




