CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
22-016

MEDICAL REVIEW(S)




MEDICAL TEAM LEADER MEMO

NDA#: 22-016

Sponsor: Astellas, Inc

Drug: Conivaptan hydrochloride (Vaprisol®)
Indication: Treatment of hypervolemic hyponatremia
Date of Submission: August 25, 2006

Primary Medical Reviewer: Karen Murry Mahoney, M.D.

L. Introduction and Background

Astellas, Inc. has submitted this complete response seeking approval for conivaptan (Vaprisol) in
the treatment of hypervolemic hyponatremia. Vaprisol is currently approved for the treatment of
euvolemic hyponatremia (NDA 21-697) based on the June 2005 resubmission to the approvable
action letter of November 30, 2004. Because of safety concerns regarding conivaptan use in
hypervolemic, hyponatremic subjects with heart failure, the application was administratively
unbundled and for the indication of treatment of hypervolemic hyponatremia, an approvable
action letter was sent to Astellas (NDA 22-106). The action letter outlined the concerns regarding
the imbalance seen in cardiac-related adverse events in patients with underlying congestive heart
failure treated with conivaptan that may signal an unacceptable risk for use in this indication.
Additional clinical trial data addressing risk versus benefit in patients with underlying congestive
heart failure was requested. In addition, the Division requested exploration of the possibility of a
lower effective dose, e.g. 10 mg/day, for hyponatremic patients with underlying heart failure.

Treatment of hyponatremia is mainly focused on the underlying disease process. The etiologies of
hyponatremia are generally classified based on volume status — hypovolemic, euvolemic or
hypervolemic. To specifically treat the euvolemic and hypervolemic hyponatremia, fluid \
restriction is generally required. Current therapies available specifically directed at the treatment
of hyponatremia are limited. The drug development program for has focused on conivaptan in the
treatment of euvolemic and hypervolemic hyponatremia. With both of these states, the amount of
total body water exceeds the amount of salt. Sodium and water balance are, in part, regulated by
vasopressin (AVP). Conivaptan acts as a vasopressin antagonist and blocks the effect of
vasopressin at the kidney, causing a water diuresis. With the loss of excess body water, water and
salt balance returns and sodium increases.

IL. Clinical Efficacy

Issues raised during the first review cycle included lack of a clear minimum effective dose. Data
submitted with the 2" cycle response supported the efficacy of a 20mg dose of conivaptan, which
led to the approval of the 20 mg i.v. loading dose, followed by 20 — 40 mg/day continuous
infusion. In addition, during the second review cycle, there appeared to be a greater conivaptan
exposure for heart failure patients than for patients without heart failure and the Division
requested exploration of the possibility of a lower effective dose, 10 mg/day, for hyponatremlc
patients with underlying heart failure.



In order to provide the most current safety and efficacy data for conivaptan, the sponsor included
data on an additional 136 subjects who completed previously ongoing studies. These data are
from euvolemic and hypervolemic subjects treated with conivaptan. Data in this review and the
primary clinical review by Dr. Mahoney, concentrate on the efficacy of conivaptan for treatment
of hypervolemic hyponatremia. A total of 87 conivaptan treated subjects comprise the population
presented. These subjects were enrolled in Studies 087-CL-027 (027) and 087-CL-080 (080)
which have been previously reviewed in detail during the first and second review cycles. Study
027 is the pivotal placebo-controlled trial for the intravenous dosing regimen of conivaptan 20 mg
IV loading dose followed by 20 - 80mg daily conivaptan by continuous infusion. Study 080 is an
open-label, uncontrolled Phase III study which enrolled patients with both euvolemic and
hypervolemic hyponatremia.

Throughout the conivaptan clinical development program, at least 112 subjects with
hypervolemic hyponatremia have received intravenous conivaptan. A total of 87 subjects with
hypervolemic hyponatremia received the marketed dose of a 20mg loading dose and 40 — 80mg
daily by continuous infusion for up to 4 days.

The primary efficacy endpoint was change from baseline in area under the curve (AUC) for
serum sodium. As outlined in the table below, conivaptan was effective in raising serum sodium
AUC in the hypervolemic hyponatremic patient population. There appears to be a dose response.
Similar effectiveness was seen in hypervolemic hyponatremic subjects regardless of whether
heart failure was the etiology of the volume status.

Studies 027 & 080 Hypervolemic Population: Baseline-adjusted AUC Sodium Effect Curve

| Placebo | Coni20mg | Conid0mg  Coni80mg
All Subjects
N 8 14 66 9
mean (SD) <75 (134) 490 (384) 565 (438) 799 (246)
min , max -227,125 48,1377 -303 , 1466 496, 1162
median -94 353 523 796
Subjects with Heart Failure
N 4 8 43 5
mean (SD) 18 (117) 374 (340) 522 (443) 735 (208)
min , max -124 ,125 48,915 -303, 503 512, 1050
median 36 287 503 667
Subjects without Heart Failure

N 4 6 23 4
mean (SD) -168 (72) 647 (413) 646 (425) 878 (298)
min , max -227 ,-64 303, 1377 -90, 1466 496,1162
median -191 519 579 927

As outlined in the table below, only one subject in the placebo group achieved an increase in
serum sodium of > 4 mEq/L. In contrast, the 64 — 100% of the conivaptan-treated subjects
achieved serum sodium levels > 4 mEq/L over baseline. Similar ratios were seen in hypervolemic
subjects with or without heart failure. The median event time from first dose of study medication
to a confirmed sodium increase of > 4 mEq/L was 58.5 hours for the 20 mg conivaptan group,
24.1 hours for the 40 mg conivaptan group, and 23.8 hours for the 80 mg conivaptan group.




Studies 027 & 080 Hypervolemic Population: Time to Increase in Sodium >4 mEq/L (hours)

i Placebo | Coni 20mg | Coni 40mg Coni 80mg
All Subjects
N 8 14 66 9
n (%) with > 4 mEq/L incr 1(12) 9 (64) 53 (80) 9 (100)
median (95% CI) NE 58.5 (NE) 24.1(23.8,37.2) | 23.8(5.0,24.4)
Subjects with Heart Failure
N 4 8 43 5
n (%) with > 4 mEq/L incr 1 (25) 5(62) 34 (79) 5(100)
median (95% CI) NE 53.8 (NE) 27.5(24.0,57.7) : 24.0(23.5,48.1)
Subjects without Heart Failure
N 4 6 23 4
n (%) with > 4 mEq/L incr 0 4 (67) 19 (83) 4 (100)
median (95% CI) NE 58.5 (NE) 24.0 (12.0,47.7) 4.5 (4.0,24.8)

NE = not estimated

The total time subjects had sodium > 4 mEq/L above baseline is presented in the table below. The
mean number of hours with serum sodium > 4 mEq/L over baseline was 3.6 + 10.1 hours in the
placebo group, 42.9 £ 36.2 hours in the 20 mg conivaptan group, 54.9 + 35.6 hours in the 40 mg
conivaptan group, and 81.0 + 7.5 hours in the 80 mg conivaptan group. There was an apparent
dose response. Similar results were seen in hypervolemic subjects with or without heart failure.

Studies 027 & 080 Hypervolemic Population: Time > 4 mEq/L Increase in Sodium Maintained (hrs)

|  Placebo | Coni20mg | Coni40mg Coni 80mg
All Subjects
N 8 14 66 9
mean (SD) 3.6 (10.1) 42.9 (36.2) 54.9 (35.6) 81.0(7.5)
min , max 0,29.1 0,933 0,935 72.2,93.0
median 0 37.7 69.9 80.0
Subjects with Heart Failure
N 4 8 43 5
mean (SD) 7.3 (14.6) 40.3 (39.4) 53.9 (36.0) 77.6 (4.2)
min , max 0,29.1 0,933 0,93.5 722,822
median 0 21.0 69.4 794
Subjects without Heart Failure

N 4 6 23 4
mean (SD) 0 46.2 (35.0) 56.7 (35.6) 85.2(9.3)
min , max 0,0 0,93.0 0,74.8 73.0,93.0
median 0 53.6 74.8 87.3

As outlined in the table below, the mean change from baseline in serum sodium concentration
was -0.8 + 3.3 mEq/L in the placebo group, +7.1 + 4.8 mEq/L in the 20 mg conivaptan group,
+7.4 £ 5.4 mEq/L in the 40 mg conivaptan group, and +10.4 + 2.8 mEq/L in the 80 mg

conivaptan group.




Studies 027 & 080 Hypervolemic Population: Mean Change in Serum Sodium (mEq/L)

i Placebo f Coni20mg | Coni40mg Coni 80mg
All Subjects
N 8 14 66 9
Baseline, mean (SD) 124.2 (4.6) 123.6 (4.6) 123.5(4.9) 124.3 (4.0)
Day 4,n 8 12 62 9
mean (SD) 124.6 (1.0) 131.5 (2.8) 131.4 (5.3) 134.7 (1.7)
mean change (SD) -0.4 (3.8) 7.6 (5.1) 7.7(5.4) 10.4 (2.8)
End of Treatment, n 8 14 66 9
mean (SD) 123.3 (4.7) 130.7 (4.2) 131.0 (5.6) 134.7 (1.7)
mean change (SD) -0.8 (3.3) 7.1 (4.8) 74 (5.4) 10.4 (2.8)
Subjects with Heart Failure
N 4 8 43 5
Baseline, mean (SD) 124.9 (5.2) 123.7 (4.8) 123.7 (5.3) 124.1 (4.3)
Day 4,n 3 7 40 9
mean (SD) 124.8 (1.3) 130.3 (2.6) 131.7(6.1) 134.4 (1.8)
mean change (SD) 1.0 (4.4) 5.3(3.8) 7.8(5.3) 10.3 (2.8)
End of Treatment, n 4 8 43 9
mean (SD) 125.8 (2.4) 128.9 (4.7) 131.1(6.4) 134.4 (1.8)
mean change (SD) 0.9 (3.6) 5.2 (3.5) 74(5.4) 10.3 (2.8)
Subjects without Heart Failure
N 4 6 23 4
Baseline, mean (SD) 123.5 (4.7) 123.4 (4.7) 123.2 (4.3) 124.6 (4.3)
Day 4, n 2 5 22 4
mean (SD) 124.3 (0.7) 133.1 2.2) 130.7 (3.6) 135.2 (1.7)
mean change (SD) -2.52.1) 10.8 (5.2) 7.5(5.7) 10.6 (3.2)
End of Treatment, n 4 6 23 4
mean (SD) 120.9 (5.4) 133.0 (2.0) 130.9 (3.6) 135.2 (1.7)
mean change (SD) -2.6(1.9) 9.7 (5.4) 7.6 (5.6) 10.6 (3.2)

With regard to the exploration of a lower 10mg dose for treatment of hyponatremia in patients
with congestive heart failure, the Sponsor opted not to perform additional studies. Data from the
second cycle review suggested that a 10 mg/day dose might be effective for the treatment of
hyponatremia in patients with underlying heart failure. However, this conclusion was based on
what is now recognized as a flawed pharmacokinetic model. Upon review, pharmacokinetic data
submitted with this application show no significant difference in conivaptan exposure between
heart failure and non-heart-failure patients. In addition, there appears to be a clear dose
response with the escalating doses of conivaptan. Although 20 mg/day produces a
clinically meaningful increase in serum sodium in hypervolemic patients with underlying
CHE, it does so more slowly compared to the higher doses of conivaptan with a median
event time from first dose of study medication to a confirmed sodium increase of > 4 mEq/L of

53.8 hours, compared to 27.8 hours and 24.0 hours with the higher conivaptan doses. Therefore,
the Sponsor’s interpretation, that based on the magnitude of change in serum sodium seen
with the 20 mg/day dose, it is likely that a lower dose of 10 mg/day might not produce a
prompt, reliable and clinically relevant improvement in serum sodium, appears
reasonable.

Conclusions: Data from the hypervolemic subjects with hyponatremia from Studies 027 and 080
clearly support conivaptan’s effectiveness at increasing serum sodium in both subjects with and



without heart failure. The results achieved are similar to the efficacy seen for the euvolemic
population.

III. Clinical Safety

At the time of Vaprisol’s approval for treatment of hyponatremia in euvolemic patients in
December 2005, the data were inadequate to establish safety for the treatment of patients with
hypervolemic hyponatremia. Safety concerns included an increased incidence of exacerbations of
heart failure, and an apparent signal for an increased risk of death among patients with heart
failure who received conivaptan, compared to heart failure patients who received placebo. This
safety review concentrates on hypervolemic subjects with hyponatremia. Three studies of iv
conivaptan provide the basis for the review. Study 027 is the pivotal placebo-controlled trial for
the intravenous dosing regimen of conivaptan 20 mg I'V loading dose followed by 20 - 80mg
daily conivaptan by continuous infusion. Study 080 is an open-label, uncontrolled Phase III study
which enrolled patients with both euvolemic and hypervolemic hyponatremia. Twenty-six
subjects had hypervolemia without heart failure. Study 087-CL-071 (071) is a placebo-controlled
trial for the intravenous dosing regimen of conivaptan 20 mg IV loading dose followed by 40 —
120 mg daily conivaptan by continuous infusion for 2 days, evaluating the safety and efficacy of
conivaptan in patients with acutely decompensated heart failure. Overall, 126 subjects with
hypervolemic hyponatremia (14 received placebo, 112 received conivaptan) received at least one
dose of study drug and are included in these analyses.

Deaths: As outlined in the table below, in Studies 027, 071 and 080, death did not occur more
frequently for hypervolemlc hyponatremic subjects treated with conivaptan when compared to
placebo. In the 2™ cycle review, the data suggested a correlation between dose of comvaptan and
incidence of death. Although minimal new data was presented for this population, the previous
signals of an increased risk of death for conivaptan versus placebo, and for dose-dependence of
risk of death for heart failure patients, are no longer apparent. However, given that no new
placebo-controlled data are presented, these findings should be considered with caution.

Pooled Safety Database: Subjects Who Died
| Pbo | 20mg | 40mg 80mg | 120mg | AllConi
Hypervolemlc Subjects with Hyponatremia, Studies 027 and 080
N 14 14 73 15 10 112
n (%) 1(7) 2(14) 6(8) 1(7) 1(10) 10 (9)
All Phase 2/3 Heart Failure Studies
N 103 32 89 47 42
n (%) 44 1(3) 33 0 (0) 4(10)

Serious adverse events: As outlined in the table below, serious adverse events did not occur more
commonly among conivaptan-treated subjects when compared to placebo-treated subjects in the
pooled safety database of hypervolemic hyponatremic subjects from Studies 027, 071 and 080.
Safety signals in the overall conivaptan program were unchanged.

Pooled Safety Database: Serious Adverse Events

Pbo 20 mg 40 mg 80mg | 120mg All Coni
!

Hypervolemic Subjec:ts with Hyponatremia, Studies 027, 080 and 071
N | 1 0 14 | 737 15 7T 10 12




Pooled Safety Database: Serious Adverse Events

Pbo 20 mg 40 mg 80 mg 120 mg All Coni
Any SAE 4 (29) 0 19 (26) 4 (27) 5(50) 28 (25)
General 1(7.1) 0 5 (6.8) 0 1(10.0) 6(5.4)
Cardiac 3(21.4) 0 7 (9.6) 1(6.7) 3 (30.0) 11 (9.8)
Gastrointestinal 1(7.1) 0 1(14) 0 0 1(0.9)
Hepatobiliary 0 0 1(1.4) 0 0 1(0.9)
Nervous 0 0 2.7 0 1(10.0) 3(2.7)
Respiratory 0 0 1(1.4) 2(13.3) 0 3@2.7)
Endocrine/Metabolic 3214 0 3@4.1) 0 0 32.7)
Musculoskeletal 0 0 1(1.4) 0 0 1(0.9)
Infectious 0 0 5(6.8) 1(6.7) 1(10.0) 7(6.3)
Renal 1(7.1) 0 0 1(6.7) 1 (10.0) 2(1.8)
Vascular Disorders 1(7.1) 0 0 0 0 0
Vision Disorders 0 0 1(1.4) 0 0 1(0.9)
Psychiatric 0 0 2(2.7) 0 0 1(1.8)

Adverse events leading to withdrawal: In the pooled database of subjects with hypervolemic
hypernatremia, discontinuations due to adverse events occurred in 3 (21%) subjects in the placebo
group and 12 (11%) conivaptan-treated subjects. The most common adverse event resulting in
discontinuation was infusion-site reactions which occurred in 4 conivaptan treated subjects.

Adverse events: As outlined in the table below, in the hypervolemic hyponatremic population,
adverse events occurred more commonly among conivaptan-treated subjects than placebo-treated
subjects. Infusion site reactions among conivaptan-treated subjects was the predominant reason
for the difference. Other events which occurred with greater frequency in conivaptan-treated
subjects include constipation, pyrexia, sepsis NOS, headache, and orthostatic hypotension. When
evaluated by baseline volume status, events that occurred more frequently among hypervolemic
subjects than euvolemic subjects were similar.

Pooled Safety Database: Adverse Events by System Organ Class

| Pbo  20mg | 40mg | 80mg | 120mg | Al Coni

Hypervolemic Subjects with Hyponatremia, Studies 027, 080 and 071

N 14 14 73 15 10 112
Any AE 11 (79) 13 (93) 69 (949 14 (93) 10 (100) 106 (95)
General 7 (50) 8(57) 53 (73) 9 (60) 7(70) 77 (69)
Cardiac 5(36) 321 19 (26) 3 (20) 3(30) 28 (25)
Gastrointestinal 5(36) 32D 30 (4D 5(33) 2(20) 40 (36)
Hepatobiliary 0 0 4 (6) 0 0 4 (4)
Nervous 1(7) 32D 14 (19) 3 (20) 1(10) 21(19)
Respiratory 6 (43) 5(36) 20 (27) 4 (27) 2 (20) 31 (28)
Endocrine/Metabolic 7 (50) 8(57) 28 (38) 533 330 44 (39)
Musculoskeletal 1(N 0 7(10) 2(13) 3(30) 12 (11)
Infectious 5(36) 321 19 (26) 5(33) 3 (30) 30 (27)
Renal 32D 4 (29) 15 (20) 3 (20) 2 (20) 24 (21)
Skin 1(7) 1(7) 7(10) 0 1(10) 9(8)
Blood and Lymphatic 2 (14) 4 (29) 6(8) 2(13) 3(30) 15 (13)
Injury 0 2(14) 6 (8) 0 0 8$(7)
Investigations 2(14) 214 12 (16) 6 (40) 2(20) 22 (20)
Neoplasm 0 2 (14) 2(3) 0 0 4 (4)
Vascular Disorders 2(14) 4 (29) 21(29) 7(47) 2 (20) 34 (30)




Pooled Safety Database: Adverse Events by System Organ Class

Pbo 20 mg 40 mg 80 mg 120 mg All Coni
Eye Disorders 0 0 4 (6) 0 0 4(4)
Psychiatric 321 1(7) 11 (15) 3 (20) 1(10) 16 (14)

When adverse events evaluated based on the etiology of the hypervolemia, subjects with
underlying heart failure treated with conivaptan reported adverse events more frequently than
those treated with placebo (90% of placebo-treated subjects and 95% of conivaptan-treated
subjects ). Events which occurred with greater frequency in conivaptan-treated subjects include
infusion site reactions, anemia NOS, nausea, and sepsis NOS. In hypervolemic subjects without
heart failure adverse events were reported in 50% of placebo-treated subjects and 94% of

conivaptan-treated subjects. Infusion site reactions predominantly accounted for the difference
between treatment groups. Orthostatic hypotension was the only adverse events which occurred
more frequently in the conivaptan-treated group.

Adverse events of special interest

Atrial Arrhythmia: In the 2™ conivaptan review cycle, concerns arose regarding a signal for a

higher rate of atrial arrhythmia events for conivaptan-treated subjects compared to the placebo
group. In the pooled hypervolemic hyponatremic subjects database presented with this current
application, atrial arrhythmias occurred in no placebo-treated subjects and 4 (4%) conivaptan-

treated subjects. As outlined in the table below, all atrial arrhythmia events occurred in subjects
with underlying heart failure. Overall, it continues to appear that atrial arrhythmia events occur
more commonly among conivaptan-treated subjects. This signal is consistent across multiple
populations of heart failure patients who were considered by sodium status, development

program, baseline volume status and route of administration.

Pooled Safety Database: Atrial Arrhythmia Events in Hypervolemic, Hyponatremic Subjects
. Pbo | 20mg | 40mg 80mg | 120mg | AllConi
All Subjects
N 14 14 73 15 10 112
Atrial Arrhythmia 0 1(7.1) 2(2.7 0 1(10.0) 4 (3.6)
Subjects with Heart Failure
N 10 8 50 11 10 79
Atrial Arrhythmia 0 1(12.5) 2 (4.0) 0 1 (10.0) 4(5.1)
Subjects without Heart Failure

N 4 6 23 4 NA 33
Atrial Arrhythmia 0 0 0 0 NA 0

Cardiac Failure: In the 2™ cycle review, concerns arose regarding a signal for a higher rate of

heart failure events in the conivaptan group compared to the placebo group. Three different terms

are used to describe heart failure events. Cardiac Failure Events include event terms used by Dr.
Mahoney in prior reviews and include the terms cardiac failure, cardiac failure acute, cardiac
failure chronic, cardiac failure congestive, cardiomyopathy NOS, congestive cardiac failure
aggravated, congestive cardiomyopathy, right ventricular failure and ventricular dysfunction.
Cardiac Failure, Standardized Medical Query (SMQ) include cardiac failure events defined by
standard MedDRA Query and included 44 terms but only 6 of the 9 terms identified by Dr.
Mahoney. Missing terms included cardiomyopathy NOS, congestive cardiac failure
aggravated, and congestive cardiomyopathy. Cardiac Failure, augmented standardized



Medical Query (aSMQ) events included all terms from the SMQ, the missing 3 terms from Dr.
Mahoney’s review, as well as dyspnea and exacerbation of dyspnea.

As outlined in the table below, in the pooled hypervolemic hyponatremic subjects database
presented with this current application, cardiac failure events occurred in one (7%) placebo-
treated subject and 12 (11%) conivaptan-treated subjects. Cardiac failure, SMQ events occurred
in one (7%) placebo-treated subject and 11 (9.8%) conivaptan-treated subjects. Cardiac failure,
aSMQ events occurred in 3 (21%) placebo-treated subjects and 28 (25%) conivaptan-treated
subjects. These events predominantly occurred in subjects with heart failure. Cardiac failure
events occurred more commonly among hypervolemic heart failure patients who were treated
with intravenous conivaptan than among hypervolemic heart failure patients who were treated
with placebo. This signal remains consistent across multiple populations of heart failure patients
who were considered by sodium status, development program, baseline volume status and route
of administration.

Pooled Safety Database: Cardiac Failure Events in Hypervolemic, Hyponatremic Subjects

| Pbo | 20mg @ 40mg 80mg | 120mg | All Coni

Al Subjects
N 14 14 73 15 10 112
Cardiac Failure Events 1(7.1) 0 11 (15.1) 1(6.7) 0 12 (10.7)
Cardiac Failure (SMQ) 1(7.1) 0 9(12.3) 1(6.7) 1(10.0) 11 (9.8)
Cardiac Failure (aSMQ) | 3 (21.4) L(7.1) 22(30.1) 1 4(26.7) 1(10.0) 28 (25.0)
Subjects with Heart Failure
N 10 8 50 11 10 79
Cardiac Failure Events 0 0 11 (22) 1(9.1) 0 12 (15.2)
Cardiac Failure (SMQ) 1(10.0) 0 8 (16.0) 1(9.1) 1 (10.0) 10 (12.7)
Cardiac Failure (aSMQ) | 2(20.0) 0 20 (40.0) © 4(36.49) 1(10.0) 25 (31.6)
Subjects without Heart Failure

N 4 6 23 4 NA 33
Cardiac Failure Events 1(25.0) 0 0 0 NA 0
Cardiac Failure (SMQ) 0 0 1(4.3) 0 NA 1(3.0)
Cardiac Failure (aSMQ) 1(25.0) | 1(16.7) 2(8.7) 0 NA 3.1

Overly rapid rise in serum sodium: One potentially dangerous side-effect of hyponatremia

treatment is an overly rapid rise in serum sodium. Rapid correction of serum sodium is associated
with increased risk for central pontine myelinolysis, a rare neurologic complication with
potentially devastating consequences. In the entire clinical development program, the incidence
of overly rapid correction of serum sodium was higher for conivaptan-treated patients than for
placebo-treated patients. There were no cases of central pontine myelinolysis.

Infusion Site Reactions: In prior reviews, infusion site reactions and infusion site phlebitis occur
at a higher rate in conivaptan-treated subjects compared to placebo-treated subjects. Infusion site
reactions also account for the majority of discontinuations due to adverse events. In the updated
safety database for all iv conivaptan studies, infusion site reactions occurred in 8/132 (6%)
placebo-treated subjects and 305/581 (52%) conivaptan-treated subjects. Vascular disorders,
including deep venous thrombosis, phlebitis and thrombophlebitis, occurred in 1/132 (<1%)
placebo-treated subjects and 23/581 (4%) conivaptan-treated subjects. The Sponsor is conducting
a study to explore methods of decreasing the incidence of infusion site reactions.

Bone Marrow Events: A safety signal for anemia has previously been identified. In the updated
safety database for all iv conivaptan studies, bone marrow adverse events occurred in 7/132 (5%)




placebo-treated subjects and 35/581 (6%) conivaptan-treated subjects. Anemia occurred more
frequently in conivaptan-treated subjects (5/132 (4%) placebo-treated subjects and 33/581 (6%)
conivaptan-treated subjects.

Hepatobiliary Events: In the updated safety database for all iv conivaptan studies, hepatobiliary
adverse events occurred more frequently in conivaptan-treated subjects (1/132 (<1%) placebo-
treated subjects and 20/581 (3%) conivaptan-treated subjects).

Laboratory evaluations:

One marked laboratory abnormality of potential concern is creatine kinase. Conivaptan is a potent
inhibitor of CYP3A4. In prior reviews it was noted that two subjects taking oral conivaptan and
concomitant statins developed rhabdomyolysis. In this updated database, a total of 4 subjects, all
receiving intravenous conivaptan, developed marked elevations of creatine kinase. In all cases,
there were other etiologies for the increases observed. There has been no data to suggest that
conivaptan itself causes rhabdomyolysis..

In the updated safety databases, there are no clinically significant differences between
conivaptan-treated subjects and placebo-treated subjects in mean change in hematology
parameters. Greater mean changes (increases) in serum chemistry parameters were seen in
conivaptan-treated subjects, which can be attributed to increased effective water clearance in
these subjects. Mean random and fasting plasma glucose increased for conivaptan-treated
subjects, and declined for placebo-treated subjects. This may be related to the DSW diluent used
for conivaptan administration. I agree with Dr. Mahoney that this finding is unlikely to have
clinical consequences over the proposed administration duration of 2-4 days.

In the updated conivaptan safety database, laboratory shifts occurred slightly more in conivaptan-
treated subjects for fasting plasma glucose and serum creatinine.

Conclusions: The Sponsor has submitted an updated conivaptan database, rather than new data
from placebo-controlled trials, to address the safety concerns raised in the approvable letter. They
present data for 136 additional subjects from a non-placebo-controlled trial which included both
euvolemic and hypervolemic subjects with and without heart failure. With regard to the apparent
signal for an increased risk of death among patients with heart failure who received conivaptan,
data reviewed did not demonstrate an increased rate of death or a dose response in conivaptan-
treated subjects with hypervolemic hyponatremia. Serious adverse events did not occur more
commonly among conivaptan-treated subjects when compared to placebo-treated subjects in the
pooled safety database of hypervolemic hyponatremic subjects The only individual serious
adverse event which occurred more frequently in the conivaptan group was sepsis NOS. Adverse
events occurred more commonly among conivaptan-treated subjects than placebo-treated
subjects. Infusion site reactions among conivaptan-treated subjects were the predominant reason
for the difference. Other events which occurred with greater frequency in conivaptan-treated
subjects include constipation, pyrexia, sepsis NOS, headache, and orthostatic hypotension.

Prior review cycles revealed an increased incidence of exacerbations of heart failure. Three
different terms are used to describe cardiac failure events. Regardless of which term is used,
cardiac failure events occurred more commonly among hypervolemic heart failure patients who
were treated with intravenous conivaptan than among hypervolemic heart failure patients who
were treated with placebo. This signal remains consistent across multiple populations of heart
failure patients who were considered by sodium status, development program, baseline volume
status and route of administration.



In addition, there continues to be a signal suggesting that atrial arrthythmia events occur more
commonly among conivaptan-treated subjects. In the pooled hypervolemic hyponatremic subjects
database presented with this current application, atrial arrhythmias occurred in no placebo-treated
subjects and 4 (4%) conivaptan-treated subjects. All atrial arrhythmia events occurred in subjects
with underlying heart failure.

Other safety signals recognized with conivaptan use remain unchanged in the hypervolemic
hyponatremic population. These include infusion site reactions, anemia, and hepatobiliary events.
Laboratory safety events of concern include marked elevations in creatine kinase (CK), which has
been seen in 4 subjects treated with conivaptan.

IV. Cardio-Renal Consultation

i ) X - _ . el While conivaptan did not
result in improvement in heart failure outcomes in these studies, it was also not associated with a
worsening of heart failure when evaluated using several objective measures, including
hemodynamics, exercise tolerance, heart failure signs, structural heart changes, length of
hospital/ICU stay and adjudicated heart failure hospitalizations/ER visits. Using symptom
measures, conivaptan also was not worse than placebo. However, it is worth recognizing that the
majority of subjects in the heart failure development program did not have hyponatremia.
Hyponatremia is a marker of severity in heart failure. Therefore, heart failure patients who would
receive conivaptan for the proposed indication would all be hyponatremic and therefore have
more severe heart failure than those in whom no concerning safety signal was seen.

The Division of Cardiovascular and Renal Products was consulted regarding the safety of
conivaptan when given to patients with underlying heart failure. They concluded that, although
the updated data do not demonstrate a grossly increased safety risk for patients with underlying
heart failure, the very small size of the relevant population was inadequate to permit a definitive
statement. In the absence of a clear clinical benefit (other than a change in serum sodium) for
heart failure patients, their tolerance for uncertainty regarding risk is low. Overall, their
conclusion was that they do not have enough data to support that the drug is either effective or
safe to treat heart failure patients with hypervolemic hyponatremia.

V. Pharmacology/Toxicology

There are no new Pharmacology / Toxicology data were submitted in this NDA.

VL. Clinical Pharmacology

The sponsor conducted a study of conivaptan systemic exposure comparability across sub-patient
populations with volume (i.e., euvolemic vs. hypervolemic) and CHF (with and without) status to
support their conclusion that the effect of CHF on hypervolemic hyponatremia treatment is
insignificant. The new pharmacokinetic data from study 087 CL-080 was formally reviewed by
Dr. Sang Chung. A total of 58 subjects with heart failure had PK sampling and it was concluded
that conivaptan pharmacokinetics in patients with CHF were comparable to those of patients
without CHF. In addition, there was no significant difference in parameters between euvolemic
and hypervolemic patients with two conivaptan doses. Therefore, Dr. Chung has concluded that
there is no significant difference in conivaptan pharmacokinetics between the euvolemic and
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hypervolemic populations and conivaptan pharmacokinetics was not significantly different in
geriatrics compared to that of patients’ age less than 65 years.

VII. CMC
No new CMC data was submitted.

VIII. Other Regulatory Requirements

VIIIa. Financial Disclosure

No new studies are submitted for review. Therefore, there is no new financial disclosure
information.

VIIIb. Pediatrics -

Pediatric study requirements have previously been waived for ages 0-6 years. Studies in pediatric
subjects aged 6 - 18 years are deferred until 10/31/2010

VIIIc. Clinical Audits/Inspections

A DSI audit was not conducted for this submission.
IX. Conclusions and Recommendations
IX.a. Conclusions

Data from the hypervolemic subjects with hyponatremia from Studies 027 and 080 clearly
support conivaptan’s effectiveness at increasing serum sodium in both subjects with and without
heart failure. The results achieved are similar to the efficacy seen for the euvolemic population.
Newly submitted pharmacokinetic data show no significant difference in conivaptan exposure
between heart failure and non-heart-failure subjects. In addition, there appears to be a clear dose
response with the escalating doses of conivaptan and while the 20 mg/day dose produces a
clinically meaningful increase in serum sodium in hypervolemic patients with underlying CHF, it
does so more slowly compared to the higher doses of conivaptan. Therefore, I agree with Dr.
Mahoney that the Sponsor’s conclusion that it is likely that a lower dose of 10 mg/day might not
produce a prompt, reliable and clinically relevant improvement in serum sodium, appears
reasonable.

The Sponsor has submitted a safety update that reveals that death and serious adverse events did
not occur more frequently among conivaptan-treated subjects when compared to placebo-treated
subjects in the pooled safety database of hypervolemic hyponatremic subjects. Adverse events
occurred more commonly among conivaptan-treated subjects than placebo-treated subjects.
Infusion site reactions among conivaptan-treated subjects was the predominant reason for the
difference.

There continues to be a signal suggesting that atrial arrthythmia events and cardiac failure events
occur more commonly among conivaptan-treated hypervolemic heart failure subjects. While, it is
reassuring that in the heart failure development program, conivaptan was not associated with a
worsening of heart failure when evaluated using multiple objective measures, I agree with Dr.
Mahoney and our cardiology consultants that the very small size of the relevant population do not
provide sufficient evidence to support that conivaptan is safe in heart failure patients with

11



hypervolemic hyponatremia. Therefore, language regarding this limitation of the data should
remain in the label.

IXb. Recommendation

Approve, with the agreed-upon labeling changes
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

The clinical reviewer recommends the approval of Vaprisol® for the treatment of hyponatremia
in hospitalized patients with hypervolemic hyponatremia. However, the clinical reviewer
recommends retention of language in the product label stating that the safety of conivaptan has
not been established for patients with underlying heart failure.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

In addition to routine postmarketing surveillance, the applicant proposes to include special
analyses of heart failure-related events in the applicant's Periodic Adverse Drug Experience
Reports and Annual Reports. The applicant will use its "Augmented" Standard MedDRA Query
for heart failure events, which includes 49 MedDRA preferred terms related to heart failure. The
applicant also proposes to submit expedited (15 day) reports of events related to cardiac failure.

Although the applicant's assumption was that the approval for hypervolemic hyponatremia would
not recommend against use in heart failure patients, the clinical reviewer still feels that the
applicant's proposal is an appropriate risk management activity. It will give information
regarding whether Vaprisol® is being used in heart failure despite the label's precaution against
such use, and will also provide some information on adverse events that are occurring for these
patients. The clinical reviewer recommends that the scope of the plan be augmented to include
reporting not only of all events within the applicant's "Augmented" Standard MedDRA Query
for heart failure, but also other events that occur in patients with underlying heart failure.

1.2.2 Required Phase 4 Commitments

The applicant agreed to several Phase 4 commitments at the time of the approval of Vaprisol®
for the treatment of hyponatremia in euvolemic patients. The clinical reviewer has no
recommendations for new commitments.

1.2.3 Other Phase 4 Requests

None.
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1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Vaprisol® (conivaptan hydrochloride) is a V2/V1a vasopressin receptor antagonist, which is
approved for the treatment of hyponatremia in euvolemic patients. In its first review cycle,
Vaprisol® received an approvable action because the number of patients who had received
conivaptan at the relevant clinical exposure was inadequate. More patients were accrued, and
after a second cycle review, Vaprisol® received its approval for the treatment of euvolemic
hyponatremia in hospitalized patients. At the time of this approval in December 2005, the data
were inadequate to establish safety for the treatment of patients with hyponatremia who were
hypervolemic. Safety concerns had included a possible increased incidence of exacerbations of
heart failure, and a possible signal for an increased risk of death among patients with heart
failure who received conivaptan, compared to heart failure patients who received placebo. An
approvable action was taken for the indication for treatment of hypervolemic hyponatremia. The
approvable letter requested additional clinical trial data addressing risk vs benefit in patients with
underlying heart failure. Astellas now submits its response to that approvable action.

Please see the two previous clinical reviews of conivaptan for the first and second cycle New
Drug Application (NDA) submissions under NDA 21697. These reviews are in the Division File
System electronic archive. '

1.3.2 Efficacy

The applicant presented efficacy data for the treatment of patients with hypervolemic
hyponatremia, and for subpopulations of patients with and without underlying heart failure.
Vaprisol®'s efficacy in the treatment of hyponatremia in the overall hypervolemic hyponatremic
population was similar to that previously seen for the euvolemic population. Vaprisol® was also
effective in the treatment of hyponatremia in each of the two hypervolemic hyponatremic
subpopulations; those patients with and without underlying heart failure. Efficacy endpoints
included:

¢ Change from baseline in area under the serum sodium effect curve

e Change from baseline in absolute serum sodium

e Percentages of patients achieving such goals as serum sodium >4 mEq/L over baseline,

serum sodium >6 mEq/L over baseline, or achievement of a normal serum sodium

e Time to achievement of serum sodium >4 mEq/L over baseline
For the overall hypervolemic hyponatremic population, and for the subpopulation with heart
failure, these effects exhibited dose-dependency.

Vaprisol® appears to be effective for the treatment of hypervolemic hyponatremia in
hospitalized patients.
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1.3.3 Safety

The question of greatest significance in this application was whether the applicant has submitted
sufficient new information to alleviate safety concerns that were identified in the second cycle
review for heart failure patients. The applicant did not submit any data from new trials, and did
not submit any new placebo-controlled data for hypervolemic hyponatremic patients. The
applicant presented non-placebo-controlled data for 136 previously unreported patients from a
hyponatremia trial that had been ongoing at the time of the second cycle review. Not all of these
patients were hypervolemic. The number of patients who had hypervolemic hyponatremia
(serum sodium <130 mEq/L) and underlying heart failure who were treated with the proposed
doses of intravenous conivaptan was very small. The applicant presented a total of 51 such
patients from two intravenous hyponatremia trials, one of which was placebo-controlled and one
of which was not. All patients from the placebo-controlled trial had already been presented in
the first and second cycle reviews. Thus the size of the relevant safety population was very
small, and even this small population did not contain many new patients.

The clinical reviewer also examined information from other populations in order to evaluate
safety. This included heart failure ~——— data from the applicant's heart failure development h(4)
program, — .
: . Updated safety data for the entire conivaptan program were
also reviewed as a whole, and were divided into subpopulations by route of administration,
presence of underlying heart failure, presence of hyponatremia and volume status.

When including the new data, the previous signals of an increased risk of death for conivaptan
versus placebo, and for dose-dependence of risk of death for heart failure patients, were no
longer apparent. However, no new placebo-controlled data were presented.

For the overall hypervolemic hyponatremic population, and for the updated total safety
population, the profile of serious and nonserious adverse events was very similar to that seen in
the second cycle review. Infusion site-related events, hypokalemia, orthostatic hypotension and
overly rapid correction of serum sodium continue to be important adverse events associated with
conivaptan. No events of central pontine myelinolysis have been reported in either of the
conivaptan development programs. When separately examining the population of hypervolemic
hyponatremic patients without underlying heart failure who were treated intravenously, the only
events which occurred with greater frequency among conivaptan-treated patients than among
placebo-treated patients were orthostatic hypotension and infusion site-related events.

However, questions remain about the safety of conivaptan when administered to patients with
underlying heart failure. The following list highlights some of those concerns:

e Hypervolemic hyponatremic patients with underlying heart failure who were treated with
intravenous conivaptan had a higher incidence (compared to placebo) of cardiac failure
events by three different methods of identifying events; two of these methods were those
proposed by the applicant. This was also true for heart failure patients who were treated
with intravenous conivaptan in the heart failure development program.
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¢ Hypervolemic hyponatremic patients with underlying heart failure had a higher
incidence (compared to placebo) of events of sepsis and anemia. This was not true for
hypervolemic hyponatremic patients without heart failure.

e Among patients with underlying heart failure, intravenous conivaptan was associated
with an increased risk for atrial arrhythmia events when compared to placebo. This was
not true for hypervolemic hyponatremic patients without heart failure.

¢ In the applicant's heart failure development program, patients treated with oral
conivaptan had a higher incidence (compared to placebo) of serious adverse events of
angina, chest pain and syncope. All cases of acute renal failure (5 events) occurred in
conivaptan-treated patients.

¢ Conivaptan demonstrated no benefit for heart failure patients on the vast majority of a
wide array of heart failure

This lack of superlorlty to placebo was demonstrated for 22
different endpoints, including such measures as length of hospital stay, categorized
physical ﬁndmgs of heart failure, hemodynamic measurements, structural and functional
changes on imaging, exercise tolerance and mortality.

¢ Patients from the applicant's heart failure program who received conivaptan had a higher
incidence of discontinuations from treatment due to adverse events than did heart failure
patients who received placebo.

¢ Cardiac failure patients usually take multiple medications, many of which are

metabolized by cytpchrome P450 3A4 (CYP3A4). o— 7
R intravenous form of the drug, to be used only in

hospltahzed patients. However, in previous reviews of conivaptan, the clinical reviewer
noted that even in the highly controlled clinical trial environment, there were multiple
protocol violations related to concomitant administration of prohibited CYP3A4-
metabolized drugs.
¢ Hyponatremia is a marker of severity of cardiac failure, and therefore hypervolemic
hyponatremic patients with heart failure represent a very ill and medically fragile
population. It is unknown if raising serum sodium per se would have any beneficial
effect for these patients; . e T  S———————————————— b(4)

S ———— ) If the drug is not known to benefit
these vulnerable patients, primum non nocere.

The Division of Cardiovascular and Renal Products was consulted for that Division's opinion
regarding the safety of conivaptan when administered to patients with underlying heart failure.
They concluded that the data were inadequate to establish safety, particularly since no significant
benefit other than increase in serum sodium was demonstrated for heart failure patients.

This clinical reviewer's overall conclusion regarding the safety of conivaptan for patients with
underlying heart failure is there are simply not enough data for patients in the relevant
hypervolemic hyponatremic heart failure population, and therefore safety cannot be established.
Safety signals persist when comparing conivaptan-treated heart failure patients to placebo-treated
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heart failure patients, and when comparing hypervolemic hyponatremic patients with underlying
heart failure to hypervolemic hyponatremic patients without heart failure.

However, the safety profile for hypervolemic hyponatremic patients without heart failure who
were treated with conivaptan appears to be similar to that for euvolemic hyponatremic patients.

1.3.4 Dosing Regimen and Administration

The applicant proposes no change in the dosing regimen, which consists of a 20 mg intravenous
loading dose followed by 20-40 mg/day by continuous intravenous infusion for 2-4 days.

Data from the second cycle review suggested that a 10 mg/day dose might be effective for the
treatment of hyponatremia in patients with underlying heart failure. This question is moot if one
concurs that conivaptan has not been shown to be safe for heart failure patients. However, two
types of data suggest that a 10 mg dose is not likely to be effective in raising serum sodium for
heart failure patients. Previous data had suggested a much higher conivaptan exposure for heart
failure patients than for patients without heart failure, which prompted the discussions of the
possibility of a lower effective dose. However, those data came from a flawed pharmacokinetic
model; direct pharmacokinetic data submitted with this application show no significant
difference between heart failure and non-heart-failure patients for conivaptan exposure. Also,
there is a clear dose response for the proportion of hyponatremic heart failure patients achieving
serum sodium goals, and at the lowest approved dose (20 mg/day), only about 1/3 of patients
achieved these goals. Patients in the lower dose group also had a slower rise in serum sodium.
A 10 mg/day dose will probably be less likely to achieve the desired effect on serum sodium in a
timely fashion.

1.3.5 Drug-Drug Interactions

No new drug-drug interaction data were submitted.

1.3.6 Special Populations

No new data for special populations were submitted.
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2 INTRODUCTION AND BACKGROUND

2.1 Product Information

Vaprisol® (conivaptan hydrochloride) is a V2/V1a vasopressin receptor antagonist, which is
approved for the treatment of hyponatremia in euvolemic patients. At the time of the original
approval in December 2005, the data were inadequate to establish safety for the treatment of
patients with hyponatremia who were hypervolemic. An approvable action was taken for this
indication. Astellas now submits its response to that approvable action.

The applicant proposes the same dosing regimen for hypervolemic hyponatremia as that
approved for euvolemic hyponatremia, i.e. a 20 mg intravenous loading dose administered over
30 minutes, followed by 20-40 mg/day given intravenously by continuous infusion, for a total
duration of administration of 2-4 days. Use is limited to hospitalized patients.

2.2 Currently Available Treatment for Indications

At this time, there are no approved products for the treatment of hyponatremia in hypervolemic
patients. Vaprisol® is now commercially available for euvolemic hyponatremia, and therefore
may be in off-label use for hypervolemic hyponatremia. Traditional treatments for hypervolemic
hyponatremia have included fluid restriction, diuretics, and treatment of the underlying cause of
the hypervolemic hyponatremic state; less commonly, hypertonic saline or demeclocycline have
been used.

2.3 Availability of Proposed Active Ingredient in the United States

Vaprisol® is approved and has been commercially launched in the United States.

2.5 Presubmission Regulatory Activity

On 29 Dec 05, an approvable letter was issued for Vaprisol® for the treatment of hypervolemic
hyponatremia in hospitalized patients. Safety concerns had included a possible increased
incidence of exacerbations of heart failure, and a possible signal for an increased risk of death
among patients with heart failure who received conivaptan compared to heart failure patients
who received placebo (pbo). The approvable letter requested additional clinical trial data
addressing risk vs benefit in patients with underlying heart failure.

Please see the two previous clinical reviews of conivaptan for the first (1%) and second (2"%)
cycle NDA submissions under NDA 21697. These reviews are in the Division File System
electronic archive.

On 3 May 06, an End-of-Review conference was held with Astellas, in order for Astellas to
discuss its plans for a response to the approvable action. In that conference, concern was

9
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expressed that Astellas did not plan to submit any additional data on previously unpresented
patients from placebo-controlled studies. The Division requested submission of efficacy and

safety data from all trials in heart failure patients, s a—— | —
T Y ———. "in the Division of Cardiovascular and Renal
Products for .  emsmesss- .. heart failure. Information regarding the efficacy of a

10 mg/day dose in heart failure patients was also requested.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

In the 2" cycle review, data for a total of 1148 conivaptan-treated patients were received; this
included patients from both the hyponatremia and heart failure development programs, from both
oral and intravenous (IV) studies, and from both euvolemic and hypervolemic patients. In this
submission, the applicant presents data from an additional 136 patients who received intravenous
conivaptan in a non-placebo-controlled hyponatremia trial that was ongoing during the last
review cycle; this trial included both hypervolemic and euvolemic patients. Across the entire
development program (previously presented + newly presented patients) the applicant presented
a total of 112 hypervolemic hyponatremic patients who received intravenous conivaptan in any
dose. Of these patients, 79 had heart failure. Among the presented hypervolemic hyponatremic
patients, a total of 87 received one of the proposed doses for marketing; a total of 58 heart failure
patients with hypervolemic hyponatremia received one of the proposed doses.

For this 3" cycle review, the applicant submits a response document, a safety update, and an

updated study report for Study 080 which includes non-placebo-controlled data for some patients
not presented in the 2" ¢cycle review materials.

4.2 Tables of Clinical Studies

No new studies were included in this NDA resubmission.

4.6 Financial Disclosures

No new studies were included in this NDA, and no new financial disclosure information was
submitted.
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6 INTEGRATED REVIEW OF EFFICACY

6.1 Indication: Treatment of hypervolemic hyponatremia in hospitalized patients

6.1.1 Methods

In order to assess the efficacy of conivaptan for the treatment of hypervolemic hyponatremia, the
applicant examined hypervolemic patients from its two hyponatremia trials of intravenous
conivaptan. This group included a total of 89 conivaptan-exposed patients, 56 of whom had
underlying heart failure. Please see the 1% and 2™ cycle reviews for descriptions of the study
designs for Studies 027 and 080. Study 027 was the only placebo-controlled hyponatremia
efficacy trial that was performed with intravenous conivaptan. Study 080 was an open-label trial
conducted in hyponatremic patients, intended to gain more safety information for the intravenous
use of conivaptan in hyponatremic patients. Both trials included both euvolemic and '
hypervolemic patients, but only efficacy information for hypervolemic patients is presented
below.

Because major concerns for the 2™ cycle review centered around safety in patients with
underlying heart failure, efficacy data are presented for all hypervolemic hyponatremic patients
in these trials, followed by separate safety data for the subpopulations with and without heart
failure.

6.1.4 Efficacy Findings

6.1.4.1 Efficacy in Combined Study Groups of Patients With Hypervolemic Hyponatremia With
and Without Heart Failure

6.1.4.1.1 Primary Endpoint: Change from Baseline in Area Under the Serum Sodium Effect
Curve

The following table summarizes the findings for the primary endpoint (change from baseline in
area under the serum sodium effect curve), for all patients in Studies 027 and 080 with
hypervolemic hyponatremia, including patients both with and without heart failure. For this
overall group of hypervolemic hyponatremic patients, conivaptan was effective in raising serum
sodium AUC at all doses tested. There was an apparent dose response.
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Table 6.1.4.1.1 Baseline-adjusted Area Under the Serum Sodium Effect Curve, All

Hypervolemic Hyponatremic Patients, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
n 8 14 66 9
Mean (SD) 748 (134.3) 490.0 (383.8) 5653 (437.7) 798.6 (245.7)
Min 2266 43.0 302.8 4957
Median 9338 3528 5228 796.5
Max 125.0 13774 1466.3 1162.0

Source: Applicant's Table 1.1, pg 12, response documeat

6.1.4.1.2 Secondary Endpoints

6.1.4.1.2.1 Time from First Dose of Study Medication to a Confirmed >4 mEq/L Increase from
Baseline in Serum Sodium

The percentage of patients achieving a 4 mEq/L increase from baseline in serum sodium
increased in a dose-dependent fashion.

Table 6.1.4.1.2.1 Time (Hours) from First Dose of Study Medication to a Confirmed >4
mEq/L Increase from Baseline in Serum Sodium, All Hypervolemic Hyponatremic -
Patients, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
N 8 14 66 9

0 (%) 1(12.5) 9(643) 53 (80.3) 9 (100.0)
Median Event Time® (95% CI) NE? (NE) 58.5 (NE) 24.1(238,37.2) 23.8(5.0,244)

Source: Applicant's Table 2.1, pg 15, response document

a Number of treated patients

b Number of patients who had a confirmed >4 mEq/L increase from baseline in serum sodium during the treatment phase; % = n*100/N

¢ Time from first dose of study medication to a confirmed >4 mEq/L increase from baseline in serum sodium.

d Not estimable

6.1.4.1.2.2 Time from First Dose of Study Medication to End of Treatment During Which
Patients had a >4 mEq/L Increase from Baseline in Serum Sodium

The mean number of hours during which patients had a serum sodium that was >4 mEq/L above
their baseline increased in a dose-dependent fashion.

Table 6.1.4.1.2.2 Time from First Dose of Study Medication to End of Treatment During

Which Patients Had >4 mEq/L Increase from Baseline in Serum Sodium, All Hypervolemic
Hyponatremic Patients, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
n 8 14 66 9
Mean (SD) 3.6 (10.3) 429 (36.2) 549 (35.6) 81.0(7.5)
Min 0 0 0 722
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Table 6.1.4.1.2.2 Time from First Dose of Study Medication to End of Treatment During
Which Patients Had >4 mEq/L Increase from Baseline in Serum Sodium, All Hypervolemic
Hyponatremic Patients, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
Median 0 317 69.9 80.0
Max 29.1 933 9335 93.0

Sourece: Applicant's Table 3.1, pg 18, response document

6.1.4.1.2.3 Mean Change in Serum Sodium from Baseline to Day 4 and to End of Treatment

Absolute serum sodium increased significantly from baseline to Day 4 and to end of treatment in

all dose groups, while decreasing slightly in the placebo group. There was not a clear dose

response.

Table 6.1.4.1.2.3.1: Mean and Mean Change in Serum Sodium from Baseline to Day 4 and

to End of Treatment, All Patients with Hypervolemic Hyponatremia, Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
N=8 N=14° N = 66" N=9

Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)

Mean Serum Sodium at Baseline® 124.2 (4.6) 123.6 (4.6) 123.5 (4.9) 1243 (4.0)

Mean Serum Sodium at Day 4** 124.6 (1.0) 131.52.8) 131.4 (5.3) 134.7(1.7)

Mean Serum Sodium at End of Treatment 123.3 (4.7) 130.7 (4.2) 131.0 (5.6) 134.7 (1.7)

Mean Change in Serum Sodium from Baseline to Day -0.4 (3.8) 7.6 (5.1) 77(54) 10.4 (2.8)

4

Mean Change in Serum Sodium from Baseline to End -0.8(3.3) 7.1(4.8) 74(54) 10.4 2.8)

of Treatment

Source: Applicant's Table 4.1.1, pg 21, response document

a At Day 4 of treatment, N =12

b At Day 4 of treatment, N = 62

¢ Baseline = average of nonmissing serum sodium measurements obtained predose

When examining at each day of treatment, there appears to be a dose response at 24 hours, and
possibly at 48 and 96 hours. The baseline serum sodium values in this table differ slightly from
those in Table 6.1.4.1.2.3.1 above, because in the above table, the applicant used the average of
nonmissing predose serum sodium measurements, and in the table below, used the last
nonmissing predose serum sodium measurement.

Table 6.1.4.1.2.3.2: Mean and Mean Change in Serum Sodium from Baseline to Hours 24,
48, 72 and 96, All Patients with Hypervolemic Hyponatremia, Studies 027 and 080
Measure Pbo 20 mg 40 mg 80 mg
N at Baseline 8 14 66 9

N at Hour 24 8 13 63 9

N at Hour 48 6 12 63 9

N at Hour 72 5 12 59 9

N at Hour 96 5 12 59 9
Mean Serum Sodium at Baseline' (SD) 124.5 (4.8) 124.1 (4.8) 1244 (5.2) 1259 (4.3)
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Table 6.1.4.1.2.3.2: Mean and Mean Change in Serum Sodium from Baseline to Hours 24,
48, 72 and 96, All Patients with Hypervolemic Hyponatremia, Studies 027 and 080
Measure Pbo 20 mg 40 mg 80 mg
Mean Serum Sodium at Hour 24 (SD) 123.6 (5.3) 127.5 4.7) 129.7 (6.3) 134.4 (6.3)
Mean Serum Sodium at Hour 48 (SD) 120.8 (7.0) 129.5 (2.9) 1303 (5.7 133.7(3.2)
Mean Serum Sodium at Hour 72 (SD) 1254 (2.6) 131.0 (3.6) 130.9 (5.8) 1339 2.1
Mean Serum Sodium at Hour 96 (SD) 126.0 (1.0) 131.8 3.4) 1323 (5.2) 136.8 (3.0)
Mean Change from Baseline in Serum Sodium at Hour 24 (SD) -0.9(1.3) 3732 5.1(5.0) 8.5 (6.0)
Mean Change from Baseline in Serum Sodium at Hour 48 (SD) -2.8(3.5) 5.0(4.8) 5.8(5.2) 7.8 (3.6)
Mean Change from Baseline in Serum Sodium at Hour 72 (SD) 0.8(2.7) 6.6 (5.3) 6.5(5.4) 803.3)
Mean Change from Baseline in Serum Sodium at Hour 96 (SD) 144.3) 74(5.2) 75(54) 11.0 2.9)

Source: Applicant's Table 4.1.2, pg 22, response document

1 Baseline = last nonmissing serum sodium measurement before treatment phase

6.1.4.1.2.4 Number and Percentage of Patients Who Attained a Confirmed >6 mEq/L Increase
From Baseline in Serum Sodium or a Normal Serum Sodium (>135 mEq/L) During Treatment

Among all patients with hypervolemic hyponatremia, no patients in the placebo group achieved
one of these goals, while most patients in the conivaptan groups did. There was an apparent dose

response.

Table 6.1.4.1.2.4: Number and Percentage of Patients Who Attained a Confirmed >6
mEq/L Increase From Baseline in Serum Sodium or a Normal Serum Sodium (=135
mEq/L) During Treatment, All Patients with Hypervolemic Hyponatremia, Studies 027 and

080
Measure Pbo 20 mg 40 mg 80 mg
N 8 14 66 9
n 0 7 43 9
% 0 50.0 65.2 100.0
Source: Applicant's Table 5.1, pg 30, response document

APPEARS THIS WAY ON ORIGINAL
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6.1.4.2 Efficacy in Patients With Hypervolemic Hyponatremia With Heart Failure
6.1.4.2.1 Primary Endpoint

The following table summarizes the findings for the primary endpoint (change from baseline in
area under the serum sodium effect curve), for patients in Studies 027 and 080 who had both
hypervolemic hyponatremia and congestive heart failure (CHF). For this group of hypervolemic
hyponatremic patients with heart failure, conivaptan was effective in raising serum sodium AUC
at all doses tested. There was an apparent dose response.

Table 6.1.4.2.1 Baseline-adjusted Area Under the Serum Sodium Effect Curve,
Hypervolemic Hyponatremic Patients with Heart Failure, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
n 4 8 43 5
Mean (SD) 18.4 (117.0) 3742 (339.8) 522.1 (4432) 7353 (207.6)
Min 1239 48.0 3023 512.1
Median 36.3 2873 5029 667.0
Max 125.0 915.0 1361.9 1050.0

Source: Applicant's Table 1.2, pg 13, response document

6.1.4.2.2 Secondary Endpoints

6.1.4.2.2.1 Time from First Dose of Study Medication to a Confirmed >4 mEq/L Increase from
Baseline in Serum Sodium

The percentage of patients achieving a 4 mEq/L increase from baseline in serum sodium
increased in a dose-dependent fashion; there was a suggestion of a dose-dependent decrease in

time to this event.

APPEARS THIS WAY ON ORIGINAL
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Table 6.1.4.2.2.1 Time (Hours) from First Dose of Study Medication to a Confirmed >4
mEq/L Increase from Baseline in Serum Sodium, Hypervolemic Hyponatremic Patients
with Heart Failure, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
N 4 8 43 5

n (%) 125.0) 5(62.5) 34 (79.1) 5 (100.0)
Median Event Time* (95% CI) NE! (NE) 53.8 (NE) 275 (24.0,57.7) 24.0 (23.5,48.1)

Source: Applicant's Table 2.2, pg 16, response document

a Number of treated patients

b Number of patients who had a confirmed >4 mEq/L increase from baseline in serum sodium during the treatment phase; % = n*100/N
¢ Time from first dose of study medication to a confirmed >4 mEq/L increase from baseline in serum sodium.

d Not estimable

6.1.4.2.2.2 Time from First Dose of Study Medication to End of Treatment During Which
Patients had >4 mEq/L Increase from Baseline in Serum Sodium

The mean number of hours during which patients had a serum sodium that was >4 mEq/L above
their baseline increased in a dose-dependent fashion.

Table 6.1.4.2.2.2 Time from First Dose of Study Medication to End of Treatment During
Which Patients Had >4 mEq/L Increase from Baseline in Serum Sodium, Hypervolemic
Hyponatremic Patients With Heart Failure, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
n 4 8 43 5
Mean (SD) 7.3 (14.6) 403 (39.4) 539 (36.0) 71.6 (4.2)
Min 0 0 0 72.2
Median 0 21.0 69.4 79.4
Max 291 933 933 82.2

Source: Applicant's Table 3.2, pg 19, response document

6.1.4.2.2.3 Mean Change in Serum Sodium from Baseline to Day 4 and to End of Treatment

Absolute serum sodium increased significantly from baseline to Day 4 and to end of treatment in
all conivaptan dose groups. There was a suggestion of a dose response.

Table 6.1.4.2.2.3.1: Mean and Mean Change in Serum Sodium from Baseline to Day 4 and
to End of Treatment, All Patients with Hypervolemic Hyponatremia and CHF, Studies 027

and 080

Measure Pbo 20 mg 40 mg 80 mg
N=4 N=§" N=43° N=5
Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)
Mean Serum Sodium at Baseline? 1249 (5.2) 123.7 (4.8) 123.7 (5.3) 124.1 4.3)
Mean Serum Sodium at Day 47* 124.8 (1.3) 130.3 (2.6) 1317 (6.1) 134.4 (1.8)
Mean Serum Sodium at End of Treatment 125824 1289 4.7) 131.1 (6.4) 1344 (1.8)
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Table 6.1.4.2.2.3.1: Mean and Mean Change in Serum Sodium from Baseline to Day 4 and
to End of Treatment, All Patients with Hypervolemic Hyponatremia and CHF, Studies 027

and 080
Measure Pbo 20 m% 40 mg 80 mg
N=4* N =43¢ N=5§
Mean (SD) Mean (SD) | Mean (SD) | Mean (SD)
Mean Change in Serum Sodium from Baseline to Day 1.0 (4.4) 53(3.8) 78(53) 10.3 2.8)
4
Mean Change in Serum Sodium from Baseline to End 09 (3.6) 523.5) 74(54) 103 (2.8)

of Treatment

Source: Applicant's Table 4.2.1, pg 24, response document
a At Day 4 of treatment, N=3 .

b At Day 4 of treatment, N="7

¢ At Day 4 of treatment, N =40

d Baseline = average of nonmissing serum sodium measurements obtained predose

When examining at each day of treatment, there appears to be a dose response at each of the
examined time points. The baseline serum sodium values in this table differ slightly from those
in Table 6.1.4.2.2.3.1 above, because in the above table, the applicant used the average of
nonmissing predose serum sodium measurements, and in the table below, used the last
nonmissing predose serum sodium measurement.

Table 6.1.4.2.2.3.2: Mean and Mean Change in Serum Sodium from Baseline to Hours 24,
48, 72 and 96, All Patients with Hypervolemic Hyponatremia and CHF, Studies 027 and
080

Measure Pbo 20 mg 40 mg 80 mg
N at Baseline 4 8 43 5

N at Hour 24 4 8 40 5

N at Hour 48 3 7 40 5

N at Hour 72 3 7 38 5

N at Hour 96 3 7 39 5
Mean Serum Sodium at Baseline’ (SD) 125.8 (6.1) 123.6 4.7) 124.2 (5.6) 124.6 (4.3)
Mean Serum Sodium at Hour 24 (SD) 1253 (5.9) 127.6 (4.1) 129.7 (7.1) 135.1 (7.8)
Mean Serum Sodium at Hour 48 (SD) 122.7(5.9) 129.0 3.2) 130.0 (6.7) 132.1 2.5)
Mean Serum Sodium at Hour 72 (SD) 124.7 2.3) 129.3 3.5) 131.1 (6.4) 134.1 2.5)
Mean Serum Sodium at Hour 96 (SD) 126.3 (1.2) 130.6 (3.6) 132.8 (3.6) 1359 (3.1)
Mean Change from Baseline in Serum Sodium at Hour 24 (SD) -0.5 (0.6) 4.0(2.8) 53361 10.5(7.3)
Mean Change from Baseline in Serum Sodium at Hour 48 (SD) -1.3(0.6) 5.8 (-2.0) 5.6 (5.5) 7.5 (4.0)
Mean Change from Baseline in Serum Sodium at Hour 72 (SD) 0.7(3.8) 4.6(5.1) 6.8(5.2) 9.52.7)
Mean Change from Baseline in Serum Sodium at Hour 96 (SD) 2349 5.9 (4.8) 8.3(5.4) 11.32.9)

Source: Applicant's Table 4.2.2, pg 25, response document

1 Baseline = last nonmissing serum sodium measurement before treatment phase

6.1.4.2.2.4 Number and Percentage of Patients Who Attained a Confirmed >6 mEq/L Increase
From Baseline in Serum Sodium or a Normal Serum Sodium (>135 mEq/L) During Treatment

Among patients with hypervolemic hyponatremia and heart failure, no patients in the placebo
group achieved one of these goals. A percentage of patients in each of the comvaptan groups
achieved one of these goals. There was an apparent dose response.
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Table 6.1.4.2.2.4: Number and Percentage of Patients Who Attained a Confirmed >6
mEq/L Increase From Baseline in Serum Sodium or a Normal Serum Sodium (>135
mEq/L) During Treatment, Patients with Hypervolemic Hyponatremia and CHF, Studies
027 and 080

Measure

Pbo

20 mg

40 mg

N

4

8

43

80 mg
5

0

3

28

5

%

0

375

65.1

100.0

Source: Applicant's Table 5.2, pg 31, response document

6.1.4.3 Efficacy in Patients With Hypervolemic Hyponatremia Without Heart Failure

6.1.4.3.1 Primary Endpoint: Change from Baseline in Area Under the Serum Sodium Effect
Curve

The following table summarizes the findings for the primary endpoint (change from baseline in
area under the serum sodium effect curve), for patients in Studies 027 and 080 who had
hypervolemic hyponatremia but did not have heart failure. For this group of hypervolemic
hyponatremic patients without heart failure, conivaptan was effective in raising serum sodium
AUC at all doses tested. There was not a clear dose response, although patients at the highest
dose (80 mg) had the highest baseline-adjusted serum sodium AUC.

Table 6.1.4.3.1 Baseline-adjusted Area Under the Serum Sodium Effect Curve,
Hypervolemic Hyponatremic Patients Without Heart Failure, Intravenous Studies 027 and
080

Measure Pbo 20 mg 40 mg 80 mg
n 4 6 23 4
Mean (SD) -168.0 (712.3) 646.6 (413.0) 646.1 (425.0) 877.8 (297.5)
Min 2266 3027 90.1 4957
Median -190.9 518.7 5794 9267
Max -63.6 13774 14663 1162.0

Source: Applicant's Table 1.3, pg 14, response document

6.1.4.3.2 Secondary Endpoints

6.1.43.2.1 Time from First Dose of Study Medication to a Confirmed >4 mEq/L Increase From
Baseline in Serum Sodium

The percentage of patients achieving a 4 mEq/L increase from baseline in serum sodium
increased in a dose-dependent fashion; there was a dose-dependent decrease in time to this event.
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Table 6.1.4.3.2.1 Time (Hours) from First Dose of Study Medication to a Confirmed >4
mEq/L Increase from Baseline in Serum Sodium, Hypervolemic Hyponatremic Patients
Without Heart Failure, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
N 4 6 3 4

n (%) 0 4(66.7) 19 (82.6) 4(100.0)
Median Event Time® (95% CI) NE® (NE) 58.5 (NE) 240 (12.0,47.7) 45 (4.0,243)

Source: Applicant's Table 2.3, pg 17, response document

a Number of treated patients

b Number of patients who had a confirmed >4 mEq/L increase from baseline in serum sodium during the treatment phase; % = n*100/N
¢ Time from first dose of study medication to a confirmed >4 mEq/L increase from baseline in serum sodium.

d Not estimable

6.1.4.3.2.2 Time from First Dose of Study Medication to End of Treatment During Which
Patients had >4 mEq/L Increase from Baseline in Serum Sodium

The mean number of hours during which patients had a serum sodium that was >4 mEq/L above
their baseline increased in a dose-dependent fashion.

Table 6.1.4.3.2.2 Time from First Dose of Study Medication to End of Treatment During
Which Patients Had >4 mEq/L Increase from Baseline in Serum Sodium, Hypervolemic
Hyponatremic Patients Without Heart Failure, Intravenous Studies 027 and 080

Measure Pbo 20 mg 40 mg 80 mg
n 4 6 23 4
Mean (SD) 0 6.2 (35.0) 56.7 (35.6) 852(93)
Min 0 0 0 73.0
Median 0 53.6 743 873
Max 0 93.0 933 93.0

Source: Applicant's Table 3.3, pg 20, response document

6.1.4.3.2.3 Mean Change in Serum Sodium from Baseline to Day 4 and to End of Treatment

Absolute serum sodium increased significantly from baseline to Day 4 and to end of treatment in
all conivaptan dose groups. There was not a clear dose response.

Table 6.1.4.3.2.3.1: Mean and Mean Change in Serum Sodium from Baseline to Day 4 and |
to End of Treatment, All Patients with Hypervolemic Hyponatremia and Without CHF,
Studies 027 and 080
Measure Pbo 20 m% 40 mg 80 mg
N=4% N=6 N=23¢ N=4
Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)
Mean Serum Sodium at Baseline® 123.5(4.7) 1234 4.7) 1232 (4.3) 124.6 (4.3)
Mean Serum Sodium at Day 4*>* 1243 (0.7) 133.1 (2.2) 130.7 (3.6) 1352 (1.7)
Mean Serum Sodium at End of Treatment 1209 (5.4) 133.0 2.0) 130.9 (3.6) 1352 (1.7)
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Table 6.1.4.3.2.3.1: Mean and Mean Change in Serum Sodium from Baseline to Day 4 and
to End of Treatment, All Patients with Hypervolemic Hyponatremia and Without CHF,
Studies 027 and 080

Measure Pbo 20 m% 40 mg 80 mg
N = 4* N=6 N=23¢ N=4
Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD)
Mean Change in Serum Sodium from Baseline to Day <2.5(2.1) 10.8(5.2) 75(.7) 10.6 (3.2)
4
Mean Change in Serum Sodium from Baseline to End 2.6(L9 9.7(5.4) 7.6 (5.6) 10.6 (3.2)
of Treatment

Source: Applicant's Table 4.3.1, pg 27, response document

a At Day 4 of treatment, N=2

b At Day 4 of treatment, N=5

¢ At Day 4 of treatment, N = 22

d Baseline = average of nonmissing serum sodium measurements obtained predose

When examining at each day of treatment, there was a suggestion of a dose response for change
in mean serum sodium at hours 24 and 48, but not at the other examined time points. The
baseline serum sodium values in this table differ slightly from those in Table 6.1.4.3.2.3.1 above,
because in the above table, the applicant used the average of nonmissing predose serum sodium
measurements, and in the table below, used the last nonmissing predose serum sodium
measurement.

Table 6.1.4.3.2.3.2: Mean and Mean Change in Serum Sodium from Baseline to Hours 24,
48, 72 and 96, All Patients with Hypervolemic Hyponatremia and Without CHF, Studies
027 and 080

Measure Pbo 20 mg 40 mg 80 mg
N at Baseline 4 6 23 4

N at Hour 24 4 5 23 4

N at Hour 48 3 5 23 4

N at Hour 72 2 5 21 4

N at Hour 96 2 5 20 4
Mean Serum Sodium at Baseline’ (SD) 1233 (3.7 1249 (5.2) 124.8 (4.5) 127.5 (4.4)
Mean Serum Sodium at Hour 24 (SD) 1220 (4.8) 127.4 (6.2) 129.6 (4.6) 133.5 (5.0)
Mean Serum Sodium at Hour 48 (SD) 119.0 (8.9) 130.1 2.6) 130.8 (3.5) 135.8 (3.0)
Mean Serum Sodium at Hour 72 (SD) 126.5 (3.5) 1334 (23) 130.6 (4.5) 1339 1.7)
Mean Serum Sodium at Hour 96 (SD) 125.5 (0.7) 1334 (2.7) 1313 (3.1) 138.02.7)
Mean Change from Baseline in Serum Sodium at Hour 24 (SD) -1.3(1.7) 32(4.1) 4.8(4.9 6.0 (3.3)
Mean Change from Baseline in Serum Sodium at Hour 48 (SD) -4.3(4.9) 5934 6.1 (4.6) 83(3.6)
Mean Change from Baseline in Serum Sodium at Hour 72 (SD) 1.0 (0) 9.5(4.5) 59(5.9) 63(3.3)
Mean Change from Baseline in Serum Sodium at Hour 96 (SD) 0.0 (4.2) 9.5(.4) 6.1(5.3) 10.5(3.3)

Source: Applicant's Table 4.3.2, pg 28, response document
I Baseline = last nonmissing serum sodium measurement before treatment phase

6.1.4.3.2.4 Number and Percentage of Patients Who Attained a Confirmed >6 mEq/L Increase
From Baseline in Serum Sodium or a Normal Serum Sodium (>135 mEq/L) During Treatment
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Among patients with hypervolemic hyponatremia and without heart failure, no patients in the
placebo group achieved one of these goals, while most patients in the conivaptan groups did.
There was not a clear dose response.

Table 6.1.4.3.2.4: Number and Percentage of Patients Who Attained a Confirmed >6
mEq/L Increase From Baseline in Serum Sodium or a Normal Serum Sodium (=135

mEq/L) During Treatment, All Patients with Hypervolemic Hyponatremia, Studies 027 and
080

Measure Pbo 20 mg 40 mg 80 mg
N 4 6 23 4

n 0 4 15 4

% 0 66.7 65.2 100.0

Source: Applicant's Table 5.3, pg 32, response document

6.1.6 Efficacy Conclusions

By multiple efficacy measures, intravenous conivaptan appeared to be effective in the treatment
of hypervolemic hyponatremia. This was true for the overall hypervolemic hyponatremic
population, and for the subpopulations with and without heart failure.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

The integrated review of safety concentrates on the safety of conivaptan when used in the
treatment of hypervolemic hyponatremia. The key population of safety concern was that
containing hypervolemic hyponatremic patients who also had underlying heart failure. However,
this population res)resents only a fraction of the total population exposed to conivaptan in clinical
studies. In the 2" cycle review, data for 1148 patients exposed to conivaptan had been received.
In this submission, there are data for 1284 patients exposed to conivaptan; all of the additional
patients received intravenous conivaptan. To date, 581 patients have received IV conivaptan in
clinical studies. In this submission, the applicant presents data from an additional 136 patients
who received intravenous conivaptan in a non-placebo-controlled hyponatremia trial which had
been ongoing at the time of the 2™ cycle review; this trial included both hypervolemic and
euvolemic patients. Across the development program (previously presented + newly presented
patients) the applicant presented a total of 112 hypervolemic hyponatremic patients who received
intravenous conivaptan in any dose. Of these patients, 79 had heart failure. Among the
presented hypervolemic hyponatremic patients, a total of 87 received one of the proposed doses
for marketing; a total of 58 heart failure patients with hypervolemic hyponatremia received one
of the proposed doses. Of these 58 patients, 51 were from Studies 027 and 080, where
hyponatremia was defined as a serum sodium of <130 mEq/L (in Study 071, hyponatremia was
defined as a serum sodium <134 mEq/L). Thus, the number of IV conivaptan-treated
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hypervolemic hyponatremic heart failure patients with clinically significant hyponatremia is very
low. Although the Division of Metabolism and Endocrinology Products (DMEP) had requested
additional data from placebo-controlled trials of intravenous conivaptan in the treatment of
hypervolemic hyponatremia, none of the new data submitted by the applicant were from placebo-
controlled studies. The clinical reviewer has had to examine data from other types of patients in
order to attempt to assess the safety of conivaptan for the intended population, and for the
subpopulation of concern (heart failure patients with hypervolemic hyponatremia).

Presentation of an organized and coherent safety review presented a challenge, as data for
several populations needed separate consideration. These included populations separated by
volume status, presence of underlying heart failure, and route of study drug administration.
Where data for multiple populations were available, they have been arranged within each section
of the safety review in the following order:
* All hypervolemic hyponatremic patients who were treated intravenously
* All hypervolemic hyponatremic patients with underlying heart failure, who were treated
intravenously
¢ All hypervolemic hyponatremic patients without underlying heart failure, who were
treated intravenously
* All patients, regardless of volume status or heart failure status, who were treated
intravenously
All patients, regardless of volume status, heart failure status, or route of administration
* All patients with underlying heart failure, regardless of baseline sodium, who were
treated intravenously
 All patients with underlying heart failure, regardless of baseline sodium and route of
administration

General safety information, and the majority of safety information for heart failure patients, are
presented in Sections 7.1-7.5. The Division asked that, in addition to submission of information

from the safety findings of its studies, the applicant also submit efficacy data from its heart
failure program. These data are presented separately in Section 7.4.2.4.

7.1.1 Deaths

Among hypervolemic hyponatremic patients in intravenous Studies 027, 071 and 080, death did
not occur more frequently for conivaptan-treated patients than for placebo-treated patients.

22



Clinical Review

Karen Murry Mahoney, MD, FACE
NDA 22016-AZ-000

Vaprisol® (conivaptan hydrochloride)

Table 7.1.1.1: Number and Percentage of Hypervolemic Hyponatremic Patients Who Died
During Treatment or Within 30 Days After Cessation of Treatment, Studies 027, 071 and
080

Pbo 20 mg 40 mg 80 mg 120 mg All Coni
- N=14 N=14 N=73 N=15 N=10 N=112
1(7.1) 2 (14.3) 6 (8.2) 1(6.7) 1(10.0) 10 (8.9)

Source: Applicant's Table 8.3, pg 66, response document

The following table examines crude mortality for all hypervolemic hyponatremic patients in IV
Studies 027 and 080, and all patients in Phase 2/3 heart failure studies. This provides additional
information regarding conivaptan and risk of death among hypervolemic patients. Crude
mortality was not significantly higher for conivaptan group patients than for placebo group
patients. Dose dependence was not demonstrated, although the highest mortality rate was in the
highest dose group.

Table 7.1.1.2: Number-and Percentage of Patients Who Died, All Patients in Phase 2/3 IV
Heart Failure Studies, and Hypervolemic Hyponatremic Patients in IV Hyponatremia
Studies 027 and 080

1V Dose # Deaths/# Patients Crude Mortality
Pho 5/111 4.5%
20 mg 3/46 6.5%
40 mg 9/155 5.8%
80 mg 1/62 1.6%
120 mg 4/42 9.5%
Any Coni 17/305 5.6%

Source: Applicant's Table 24, pg 250, response document
Deaths during study drug treatment or within 30 days of cessation of study drug

In the 2™ cycle review, the data suggested a correlation between dose of conivaptan and
incidence of death. This signal was of most concern for heart failure patients.

The following table lists the incidence of death for each dose group across all Phase 2/3 studies
(oral and IV, hyponatremia and heart failure development programs).

Table 7.1.1.3: Crude Mortality by Dose, All Phase 2/3 Studies’ (IV and Oral,
Hyponatremia and Heart Failure Programs), Oral and IV Doses Presented Separately

Dose Grp # Deaths/ # Subjects Crude Mortality” (%)
IV Pbo 7/132 5.3
IV 20 mg 372 42
1V 40 mg 22/340 6.5
IV 80 mg 3/86 35
IV 120 mg 4/43 9.3
Oral Pbo 5240 2.1
Oral 10 mg 1/82 1.2
Oral 20 mg 4/213 1.9
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Table 7.1.1.3: Crude Mortality by Dose, All Phase 2/3 Studies' (IV and Oral,
Hyponatremia and Heart Failure Programs), Oral and IV Doses Presented Separately

Dose Grp # Deaths/ # Subjects Crude Mortality” (%)
Oral 40 mg 16/274 5.8
Oral 80 mg 5/167 3.0

Source: Applicant's Table 20.1, pg 163, response document
1 Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 071, 080
2 Deaths occurring during study drug treatment or within 30 days after cessation of study drug treatment

The following table includes the same data, but the doses are arranged in order of estimated
exposure. On direct comparison, the conivaptan exposure associated with the oral form was
approximately 1/3 that associated with the IV form.

Table 7.1.1.4: Crude Mortality by Dose, All Phase 2/3 Studies’ (IV and Oral,
Hyponatremia and Heart Failure Programs), Doses Presented in Order of Approximate
Daily Conivaptan Exposure

Dose Grp Approximate I'V-equivalent # Deaths/ # Crude Mortality”
Exposure (mg) Subjects (%)
Oral Pbo 0 51240 2.1
IV Pbo 0 77132 53
Oral 10 mg 3 1/82 12
Oral 20 mg 7 4n13 19
Oral 40 mg 13 16/274 538
IV 20 mg 20 32 42
Oral 80 mg 27 5/167 3.0
IV 40 mg 40 : 225340 65
IV 80 mg 80 3736 35
IV 120 mg 120 443 93

Source: Applicant's Table 20.2, pg 164, response document
1 Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 071, 080
2 Deaths occurring during study drug treatment or within 30 days after cessation of study drug treatment

Neither of these tables now suggest an association between conivaptan dose and risk of death.

Death was not more common among heart failure patients who were treated with IV conivaptan
than among those who were treated with placebo. In oral conivaptan studies in heart failure
patients, there were no placebo group deaths, and there was a total of 7 deaths among conivaptan
patients (1.2%). There was no apparent dose response. The following table lists mortality by
dose group; doses are listed in order of expected conivaptan exposure (oral = 1/3 IV).

Table 7.1.1.5: Crude Mortality' by Dose, All Phase 2/3 Heart Failure Studies
Oral or IV Dose” #deaths/# patients (%)

Oral Pbo 0

Combined oral + IV Pbo 4290 (1.4)

v Pbo 47103 3.9)

Oral Smg 0
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Table 7.1.1.5: Crude Mortality' by Dose, All Phase 2/3 Heart Failure Studies

Oral or IV Dose” #deaths/# patients (%)
Oral 10 mg 1/80 (1.3)
Oral 20 mg 2/187 (1.1)
v 10 mg 0
Oral 40 mg 27192 (1.0)
v 20 mg 132(.1)
Oral 80 mg 2/102 (2.0)
v 40 mg 3/89 (3.4)
v 80 mg 0

v 120 mg 4(9.5)
Oral Any 7/565 (1.2)
Combined oral + IV Any 15/818 (1.8)
v Any 81253 (32)

Source: Applicant's Tables 18 and 19, pgs 161 and 162, response document

1 Deaths which occurred during study drug treatment or within 30 days after cessation of study drug treatment
2 Doses presented in order of expected daily conivaptan exposure (oral = 1/3 IV)

The following table lists the causes of deaths for hypervolemic patients in the IV hyponatremia
program studies, and for all patients in heart failure studies.

Table 7.1.1.6: Deaths Listing, Hypervolemic Patients in IV Hyponatremia Studies, and All
Patients in Heart Failure Studies

Study | Trtmnt | PtID | Age | Gender | Study Preferred Term Investigator Term
' Day of
Death

027 IV Pbo 027- 71 m 9 Congestive cardiac failure | Worsening congestive heart failure
0077208 aggravated

027 IV40 mg 027- 81 f 3 Hepatic failure, sepsis Liver failure, gram negative sepsis
0075806 NOS

027 IV 80 mg 027- 91 m 22 Congestive cardiac failure CHF exacerbation, bilateral
0071602 aggravated, pneumonia pneumonia

NOS

071 IV 40 mg 071- 69 m 6 Congestive Worsening dilated cardiomyopathy
0070002 cardiomyopathy

071 IV 40 mg 071- 78 m . 28 Cardiomyopathy NOS Worsening cardiomyopathy
0070004

071 IV 80 mg 071- 47 m 18 Dyspnea exacerbated Worsening shortaess of breath (pt
0040003 also had end-stage HIV infxn and

CHF)

071 IV 80 mg 071- 25 f 5 Sudden cardiac death Sudden cardiac death, postpartum

0240008 cardiomyopathy, anomalous left
coronary artery

071 IV 80 mg 071- 62 f 2 Ventricular fibrillation Ventricular fibrillation
0260002

071 IV 80 mg 071- 49 m 26 Cardiorespiratory arrest Cardiopulmonary arrest
0320001

080 IV20 mg 080- 80 f 22 Gastric cancer stage [V Progression of metastatic
0010110 with metastases carcinoma of stomach

080 IV 20 mg 080- 76 m 5 Cerebrovascular accident Suspected CVA
0010203

080 IV40 mg 080- 42 f 27 Multiorgan failure Multiorgan failure
0010003

080 IV 40 mg 080- 57 m 33 Hepatic failure Hepatic failure
0010020
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Table 7.1.1.6: Deaths Listing, Hypervolemic Patients in IV Hyponatremia Studies, and All
Patients in Heart Failure Studies

Study | Trtmnt | Pt ID | Age | Gender | Study Preferred Term Investigator Term
Day of
Death

080 IV 40 mg 080- 63 m 18 Septic shock Septic shock
0010307

080 IV 40 mg 080- 76 m 13 Multiorgan failure Multiorgan failure
0010501

080 IV 40 mg 080- 67 f 25 Cerebrovascular accident Unconfirmed cerebrovascular
0020401 accident

016 Oral 20 mg 016- 81 m 4 Cardiogenic shock Cardiogenic shock due to ischemia

. 0000110

017 Oral 10 mg 017- 47 f 15 Cardiac arrest Cardiac arrest
0001001

020 Oral 40 mg 020- 58 m 54 Cardiac arrest Cardiac arrest
0021002

020 Oral 40 mg 020- 64 m 60 Cardiac failure NOS Cardiac failure
0032008

032 IV pbo 032- 82 m 6 Ventricular fibrillation Ventricular fibrillation
0021004

032 IV pbo 032- 73 m 23 Cardiac failure chronic Exacerbation chronic heart failure
0027003

032 1V20 mg 032- 51 m 20 Ischemic cardiomyopathy Ischemic cardiomyopathy
0010011

032 IV40 mg 032- 54 m 3 Cardiac arrest Cardiac arrest
0010009

034 Oral 20 mg 034- 60 m 50 Sudden death Sudden death
0049020

034 Oral 80 mg 034- 69 m 57 Cerebrovascular accident Cerebral vascular accident
0024005

034 Oral 80 mg 034- 74 m 48 Cardiac arrest Cardiac arrest
0032018

038 IV pbo 038- 44 m 24 Cardiorespiratory arrest Cardiorespiratory arrest
0002007

038 IV pbo 038- 83 f 19 Cardiac failure NOS Decompensated CHF
0002011

Source: Applicant's Listing ADV4LLA.LST, pg 177 and ADVSLA.LST, pg 188, response document

The majority of the patients who died had underlying decompensated heart failure, and died of
progression or complications of heart failure. Heart failure has a high mortality rate; in the
COPERNICUS trial of the effect of carvedilol on mortality in heart failure, the annual mortality
in the placebo + usual care group was 19.7% (Fowler 2004). For all conivaptan heart failure
program studies, the annual rate of death in conivaptan groups was 11.2%. For IV heart failure
studies, no patient received >2 days of study medication, making estimations of annual mortality
inaccurate. Only one conivaptan group patient in an IV heart failure study died during study
drug administration. :

Summaries of narratives for all but one of these patients may be found in the 1* and 2™ cycle
clinical reviews. At the end of the 2™ cycle review, Study 080 was still ongoing; one further
death occurred. This was a 57 year old man (ID 10020) with hepatocellular carcinoma, hepatic
cirrhosis, a history of hepatitis B infection, and diabetes. While hospitalized for cirrhosis, he
received 4 days of IV conivaptan, 40 mg/day. Three days after his last dose of conivaptan, he
was readmitted to the hospital with abdominal pain and worsening ascites. After multiple
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paracenteses, he was released on Study Day 16. He was readmitted on Study Day 25, 21 days
after his last dose of conivaptan, for worsening ascites. He was found to have severe
hypercalcemia and hyponatremia (serum sodium 120 mEq/L); he died of hepatic failure on Study
Day 26, which was 22 days after his last dose of conivaptan. In the clinical reviewer's opinion,
the patient's death was likely due to the patient's underlying hepatocellular carcinoma and hepatic
failure, and was not due to his conivaptan exposure.

Overall, in these updated data, the incidence of death does not appear to be higher for
conivaptan-treated patients than for placebo-treated patients. The signal for a dose-dependent
increase in risk of death among conivaptan-treated patients with underlying heart failure is not
apparent when including these updated data. However, the total exposure of heart failure
patients to IV conivaptan was very small, at less than one total year of exposure for the entire
population in the heart failure development program. Thus, firm conclusions cannot be reached
regarding the risk of death for heart failure patients who receive intravenous conivaptan.

7.1.2 Other Serious Adverse Events

Overall, among patients with hypervolemic hyponatremia in Studies 027, 071 and 080, serious
adverse events did not occur more commonly among conivaptan-treated patients than among
placebo-treated patients.

The following table lists the number and percentage of patients who experienced serious adverse
events in those trials.

Table 7.1.2.1 Number and Percentage of Patients with Serious Adverse Events, Patients
with Hypervolemic Hyponatremia in IV Studies 027, 071, 080

System Organ Preferred Term Pbo |20 mg |40 mg | 80 mg | 120 Any
Class mg Coni
=14 | N=14 | N=73 | N=15 | N=10 | N=112
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
All Systems Any AE 4 (28.6) 0 19(26.0) | 4(26.7) 5 (50.0) 28 (25.0)
Cardiac disorders Any AE 3214 0 7(9.6) 1(6.7) 3(30.0) 11 (9.8)
Atrial fibrillation 0 0 0 0 1(10.0) 1 (0.9)
Atrioventricular block 0 0 1(14) 0 0 1(0.9)
NOS
Bradyarrhythmia 0 0 1(1.9) 0 0 1(0.9)
Cardiac failure congestive 0 0 1(1.4) 0 0 1(0.9)
Cardiopulmonary failure 1(7.1) 0 0 0 0 0
Congestive cardiac failure 1(7.1) 0 4(5.5) 1(6.7) 0 5(4.5)
aggravated
Ischemic cardiomyopathy 0 0 0 0 1(10.0) 1(0.9)
Myocardial infarction 1(7.1H 0 0 0 0 0
Supraventricular 1(7.1) 0 0 0 0 0
arrhythmia NOS
Ventricular fibrillation 0 0 0 0 1(10.0) 1 (0.9)
Ventricular tachycardia 0 0 0 0 1 (10.0) 1(0.9)
Eye disorders Any AE 0 0 1(1.49) 0 0 1(0.9)
Glaucoma NOS 0 0 1(1.4) 0 0 1(0.9)
Gastrointestinal disorders Any AE 1(1.1) 0 1(14) 0 0 1(0.9)
Colon gangrene 0 0 1(1.4) 0 0 1(0.9)
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Table 7.1.2.1 Number and Percentage of Patients with Serious Adverse Events, Patients
with Hypervolemic Hyponatremia in IV Studies 027, 071, 080

System Organ Preferred Term Pbo {20mg |40 mg | 80 mg | 120 Any
Class mg Coni
N=14 | N=14 | N=73 | N=15 | N=10 | N=112
(%) | n(%) | (%) | n(%) | (%) | n(%)
Mesenteric occlusion 0 0 - 1(1.4) 0 0 1(0.9)
Peritonitis 0 0 1(1.4) 0 0 1(0.9)
Upper gastrointestinal 1(7.1) 0 0 0 0 0
hemorrhage
General disorders and Any AE 1(7.1) 0 5(6.8) 0 1(10.0) 6(5.49)
administration site
conditions
Anasarca 0 0 1(1.4) 0 0 1{(0.9)
Asthenia 0 0 22.7) 0 0 2(1.8)
Edema NOS 0 0 1(1.4) 0 0 1(0.9)
Impaired healing 0 0 1(14) 0 0 1(0.9)
Infusion site phlebitis 0 0 0 0 1(10.0) 1 (0.9)
Multiorgan failure 1(3.1) 0 22.7) 0 0 2(1.8)
Systemic inflammatory 1(7.1) 0 0 0 0 0
response syndrome
Hepatobiliary disorders Any AE 0 0 1(1.4) 0 0 1(0.9)
Hepatic failure 0 0 1(14) 0 0 1(0.9)
Infections and infestations Any AE 0 0 5(6.8) 1(6.7) 1(10.0) 7(6.3)
Cellulitis 0 0 1(1.4) 0 0 1(1.9)
Pneumonia NOS 0 0 0 1(6.7) 0 1(0.9)
Sepsis NOS 0 0 3@4.D 0 1(10.0) 4(3.6)
Urinary tract infection 0 0 1(1.4) 0 0 1(0.9)
Urosepsis 0 0 1(1.4) 0 0 1 (0.9)
Metabolism and nutrition Any AE 3(214) 0 34.1) 0 0 32.7)
disorders
Dehydration 0 0 1(1.4) 0 0 1(0.9)
Hyperkalemia 1(7.1) 0 0 0 0 0
Hyponatremia 2 (14.3) 0 227 0 0 2(1.8)
Hypovolemia 0 0 1(1.4) 0 0 1(0.9)
Musculoskeletal and Any AE 0 0 1(14) 0 0 1(0.9)
connective tissue disorders
Musculoskeletal chest pain 0 0 1(1.4) 0 0 1(0.9)
Nervous system disorders Any AE 0 0 227 0 1(10.9) 327
Cerebrovascular accident 0 0 1(1.4) 0 1(10.0) 2(1.8)
Epilepsy NOS 0 0 1(1.4) 0 0 1(0.9)
Psychiatric disorders Any AE 0 0 2(2.7) 0 0 1(1.8)
Confusional state 0 0 227 0 0 1(1.8)
Renal and urinary disorders | Any AE 1(7.1) 0 0 1(6.7) 1(10.0) 2(1.8)
Renal failure NOS 1(7.DH 0 0 0 1 (10.0) 1 (0.9)
Renal failure acute on 0 0 0 1(6.7) 0 1(0.9)
chronic
Respiratory, thoracic and Any AE 0 0 1(1.4) 2(133) 0 327
mediastinal disorders
Pulmonary congestion 0 0 1(1.4) 1(6.7) 0 2(1.8)
Respiratory failure 0 0 0 1(6.7) 0 1(0.9)
Vascular disorders Any AE 137.H) 0 0 0 0 0
Hypotension NOS 1(7.1) 0 0 0 0 0

Source: Applicant's Table 8.2, pg 63, response document

There were few events which occurred in >2 patients, and which occurred more frequently in the
conivaptan groups than in the placebo group. The following table summarizes the organ systems
and the individual event which met these criteria:
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Table 7.1.2.2: Organ Systems and Serious Adverse Events for Which There Were at Least
Three Conivaptan Group Patients With Events, and for Which Events Occurred More
Frequently Among Conivaptan-treated Patients than Among Placebo-treated Patients,
Patients with Hypervolemic Hyponatremia in IV Studies 027, 071, 080

System Organ Preferred Pbo | 20mg | 40 mg | 80 mg | 120 mg Any
Class Term Coni
N=14 | N=14 | N=73 | N=15 | N=10 N=112

n(%) | n(%) | n(%) | n(%) | n(%) n (%)
0

Infections and infestations | Any AE 0 5(6.8) 1(6.7) 1 (10.0) 7(6.3)

Sepsis NOS 0 0 34.1) 0 1 (10.0) 4(3.6)
Nervous system disorders | Any AE 0 0 20227 0 1 (10.0) 327
Respiratory, thoracicand | Any AE 0 0 1(1.4) 2(13.3) 0 327

mediastinal disorders

Source: Applicant's Table 8.2, pg 63, response document

The only individual event which met these criteria was "sepsis NOS". Overall, conivaptan was
not associated with an increased risk for serious adverse events compared to placebo.

The applicant also provided an updated summary of all serious adverse events that occurred in
all conivaptan trials (hyponatremia and heart failure programs, IV and oral). The types of
serious adverse events which occurred with higher frequency among conivaptan-treated patients
than among placebo-treated patients were similar to those seen in the 2™ cycle review. A full
listing may be found beginning on page 262 of the applicant's Integrated Summary of Safety.
The table below includes only those events which occurred with a frequency at least 1% higher
in the conivaptan group than in the placebo group.

Table 7.1.2.3: Serious Adverse Events Which Occurred with a Frequency at Least 1%
Higher among Conivaptan-treated Patients than among Placebo-treated Patients, All
Conivaptan Trials (Hyponatremia and Heart Failure Programs, IV and Oral)

System Organ Class Preferred Term Coni Pbo
N=1284 N=372
n(%) n(%)
Any SOC Any SAE 281 (22) 51(14)
Cardiac disorders Any 93 () 21 (6)
Congestive cardiac failure aggravated 26 (2) 3 (<D
General disorders and administration site Any 36 (3) 6(2)
conditions
Infections and infestations Any 52 (4) 7(2)
Metabolism and nutrition disorders Any 3803) 4()
Hyponatremia 20(2) 2(<1
Nervous system disorders Any 29 (2) 1(<h)
Renal and urinary disorders Any 26 (2) 4D
Respiratory, thoracic and mediastinal disorders Any 40 (3) 9(2)

Source: Applicant's Table 8, beg pg 263, ISS

Overall, serious adverse events occurred more frequently among conivaptan-treated patients than
among placebo-treated patients. This was not due to an excess of a particular type or types of
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events, but rather to a slightly higher frequency of multiple events in several organ systems. The
only individual serious adverse events which occurred at a frequency >1% higher among
conivaptan-treated patients than among placebo-treated patients were congestive cardiac failure
aggravated and hyponatremia.

The applicant also provided a summary of all serious adverse events which occurred among
patients treated with intravenous conivaptan in the heart failure development program, which
was not limited to patients with hyponatremia. The following table includes those events which
occurred in at least 3 patients in any group, and which occurred at a frequency at least 1% greater
in a conivaptan group than in the placebo group.

Table 7.1.2.4: Number and Percentage of Heart Failure Patients with Serious Treatment-
emergent Events Which Occurred More Commonly Among Patients i m a Conivaptan
Group than in the Placebo Group , All Phase 2/3 Heart Failure Studies® with Intravenous
Conivaptan

System Event Pbo |10mg |(20mg |40mg (80mg | 120 | AnyIV
Organ Class mg Coni
N=103 | N=37 | N=32 | N=89 | N=53 | N=42 | N=253
n(%) | n(%) | (%) | n(%) | n(%) | n(%) | n(%)
Any SOC Any AE 27(26.2) 5(13.5) 2(6.3) 17(19.1) | 15(283) | 18(42.9) 57 (22.5)
Cardiac disorders Any AE 10(9.7) 12.7) 1(3.0) 3(9.0) 4(15) | 9¢La) 23(9.D
Cardiomyopathy 0 0 0 2(2.2) 0 12.4) 3(1.2)
NOS
Ventricular 329) 0 0 2(22) 1(L9) 2 (4.8) 5(2.0)
tachycardia
General and Any AE 4(3.9) 0 0 334 0 5(11.9) 8(3.2)
administration site
conditions
Infections and Any AE 6 (5.8) 4(10.8) 1(3.1) 2(22) 4(7.5) 5(11.9) 16 (6.3)
infestations
Preumonia NOS 2(L.9) 0 0 0 1(L9) 2 (4.8) 3(1.2)
Urinary tract 0 127 13.D 1(1.1) 1(1.9) 0 4(1.6)
infection NOS
Nervous system Any AE 1(1.0) 12.7) 0 2(22) 0 12.4) 4(1.6)
Renal and urinary Any AE 329 0 0 222 1(1.9) 2(4.8) 5@2.0)
tract
Respiratory, Any AE 6(5.8) 1(2.7) 0 1(L.1) 8(15.1) 5(11.9) 15(5.9)
mediastinal and
thoracic
Dyspnea 5(4.9) 0 0 0 3(5.7) 3(7.1) 6(2.4)
exacerbated

Source: Applicant's Table 18, pg 152, response document

1 Events which occurred in at least 3 patients in any group, and which occurred at a frequency at least 1% greater in a conivaptan group
than in the placebo group

2 Studies 032, 038, 044, 071

For the intravenous heart failure development program studies, serious adverse events in general
did not occur more frequently among conivaptan group patients than among placebo group
patients.

The applicant also provided a summary of all serious adverse events which occurred among
patients treated with oral conivaptan in the heart failure development program, which was not
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limited to patients with hyponatremia. The following table includes those events which occurred
in at least 3 patients in any group, and which occurred at a frequency at least 1% greater in a
conivaptan group than in the placebo group.

Table 7.1.2.5: Number and Percentage of Heart Failure Patients with Serious Treatment-
emergent Events Which Occurred More Commonly Among Patients in a Conivaptan
Group than in the Placebo Group', All Phase 2/3 Heart Failure Studies” with Oral
Conivaptan

System Event Pbo Smg 10 20mg | 40mg | 80 mg Any
Organ Class mg Oral
Coni
N=187 | N= N=80 | N=187 | N=192 | N=102 | N=565
n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
Any SOC Any AE 16 (8.6) 0 10(12.5) | 29(15.5) 18 (9.4) 18 (17.6) 75 (13.3)
Cardiac Any AE 9(4.8) 0 5(6.3) 12 (6.4) 42.1) 2(2.0) 23 (4.1)
Angina pectoris 1(0.5) 0 1(1.3) 3(1.6) 0 0 4(0.7)
Angina unstable 0 0 2(2.5) 1(0.5) 0 0 - 3(0.5)
Cardiac arrest 0 0 1(1.3) 0 2(1.0) 1 (1.0) 4(0.7)
Congestive 2(1.1) 0 1(1.3) 42.1) 0 0 50.9)
cardiac failure
aggravated
Gastrointestinal Any AE 0 0 0 42.1) 2(1.0) 0 6 (1.1
General and Any AE 0 0 3@3.8) 6(3.2) 1(0.5) 4(3.9) 14 (2.5)
administration site
conditions
Chest pain 0 0 2(2.5) 421D 1(0.5) 1(1.0) 8(1.4)
Infections and Any AE 1 (0.5) 0 0 2(L.1) 3(1.6) 329 8(1.4)
infestations
Investigations Any AE 0 0 0 1(0.5) 2 (1.0) 1(1.0) 4{0.7)
Metabolism and Any AE 1 (0.5) 0 1(1.3) 3(1.6) 1(0.5) 329 8(1.4)
nutrition
Dehydration 0 0 0 1 (0.5) 0 3(29) 4 (0.7)
Nervous system Any AE 0 0 0 1(0.5) 5(2.6) 4(3.9) 10 (1.8)
Syncope 0 0 0 1(0.5) 3(L.6) 1(1.0) 5(0.9)
Renal and urinary Any AE 0 0 2(2.5) 1(0.5) 4(2.1) 0 7(1.2)
tract
Renal failure 0 0 1(1.3) 1(0.5) 2(1.0) 0 4(0.7)
NOS

Source: Applicant's Table 18, pg 155, response document

1 Events which occurred in at least 3 patients in any group, and which occurred at a frequency at least 1% greater in a conivaptan group
than in the placebo group

2 Studies 016, 017, 020, 024, 033, 034

Angina, chest pain and syncope occurred more commonly among conivaptan group patients than
among placebo group patients. All cases of renal failure (4 renal failure NOS, 1 renal failure
acute) occurred among conivaptan group patients.
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7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

In the overall updated conivaptan safety population (hyponatremia and heart failure programs,
euvolemic and hypervolemic), the percentage of patients who completed treatment, and those
who discontinued due to adverse events, was similar to that in the 2™ cycle review. As in that
review, discontinuations due to adverse events occurred more commonly among conivaptan-

treated patients than among placebo-treated patients.

Table 7.1.3.1.1: Updated Disposition of Patients and Reasons for Discontinuation, All
Conivaptan Studies (Hyponatremia and Heart Failure Programs, Euvolemic and
Hypervolemic Patients, Hyponatremia and Eunatremic Patients)

Reason for Coni Pbo
Discontinuation
Patients treated n/a 1148 1284 372 372
Number and percentage of patients who n/a 1040 1151 341 341
completed treatment (90.6) (89.6) 91.7) 91.7)
Number and percentage of patients who n/a 147 172 31(8.3) 31(8.3)
discontinued study medication prematurely (12.8) (13.4)
Adverse event 68 (5.9 82(6.4) 16 (4.3) 16. (4.3)
Lack of efficacy 13 (1.1) 13 (1.0) 3(0.8) 3(0.8)
Withdrawal of consent 9 (0.8) 14 (1.1) 1(0.3) 1(0.3)
Lost to follow-up 0 0 0 0
Protocol violation 4(0.3) 4(0.3) 2(0.5) 2(0.5) .
Lack of compliance 14(1.2) | 14D 0 0
Other/Admin 35(3.0) 41(3.2) 9(2.4) 924
Satisfactory response 1(0.1) 1(0.1) 0 0

Source: Applicant's Table 10, pg 295, ISS

Among all patients in Phase 2/3 heart failure studies (including both euvolemic and
hypervolemic patients), discontinuations due to adverse events, or to "lack of compliance", were
more common among conivaptan-treated patients than among placebo-treated patients. All
premature discontinuations due to death occurred in conivaptan group patients.

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.1.2: Reasons for Discontinuation, All Phase 2/3 Heart Failure Studies’
Reason for Discontinuation Coni (Any Dose) Pbo
N=818 N=290
n (%) n (%)
Any premature discontinuation 68 (8.3) 17(5.9)
Adverse event 36 (4.4) 10(3.4)
Lack of efficacy 5(0.6) 1(0.3)
Withdrawal of consent 3(04) 1(0.3)
Lost to follow-up 0 0
Protocol viclation 4(0.5) 2(0.7)
Patient died 3(0.4) 0
Lack of compliance 11(1.3) 0
Other/administrative reasons 6 (0.7 3(L.0)
Satisfactory response 0 0

Source: Applicant's Table 11.1, pg 83, response document
1 Includes all patients, regardless of baseline serum sodium status, from Studies 016, 017, 020, 024, 032, 033, 034, 038, 044 and 071;
includes both intravenous and oral studies

There is an apparent dose response for overall discontinuation, and discontinuation due to
adverse events, for conivaptan-treated patients in both the IV and oral heart failure study groups.

Table 7.1.3.1.3: Reasons for Discontinuation by Dose Group, All Intravenous Phase 2/3
Heart Failure Studies
Reason for Pbo 10mg | 20 mg | 40 mg | 80 mg | 120 mg Any
Discontinuation Coni
N=103 | N=37 | N=32 | N=89 | N=53 | N=42 N=253
n(%) | n(%) | n(%) | n(%) | n (%) | n (%) n (%)
Any premature discontinuation 329 254 0 5(5.6) 4(7.5) 9(21.4) 20(7.9)
Adverse event 2(1.9) 0 0 1(1.1) 3.7 5(11.9) 9(3.6)
Lack of efficacy 1(L0) 2(54) 0 1(LD) 1(L9) 1024 5(2.0)
Withdrawal of consent 0 0 0 1(1.1) 0 0 1(0.4)
Lost to follow-up 0 0 0 0 0 0 0
Protocol violation 0 0 0 0 0 0 0
Patient died 0 0 0 0 0 0 0
Lack of compliance 0 0 0 1.1 0 2(4.8) 3(1.2)
Other/administrative reason 0 0 0 1 (LD 0 2 (4.8) 2(0.8)
Satisfactory response 0 0 0 0 0 0 0
Source: Applicant's Table 11.2, pg 84, response document
Table 7.1.3.1.4: Reasons for Discontinuation by Dose Group, All Oral Phase 2/3 Heart
Failure Studies
Reason for Pbo Smg | 10mg | 20mg | 40 mg | 80 mg Any
Discontinuation Coni
N=187 | N= N=80 | N=187 | N=192 =102 | N=565
n(%) [n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
Any premature discontinuation 14 (7.5) ~ 0 4(5.0) 15 (8.0) 18 (9.4) 11 (10.8) 48 (8.5)
Adverse event 8§(4.3) 0 2(2.5) 7.7 12 (6.3) 6(5.9) 27(4.8)
Lack of efficacy 0 0 0 0 0 0 0
Withdrawal of consent 1 (0.5) 0 0 2(1.H) 0 0 2(0.4)
Lost to follow-up 0 0 0 0 0 0 0
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Table 7.1.3.1.4: Reasons for Discontinuation by Dese Group, All Oral Phase 2/3 Heart
Failure Studies
Reason for Pbo 5mg | 10mg | 20mg | 40 mg | 80 mg Any
Discontinuation Coni
"'N=187 | N= N=80 | N=187 | N=192 | N=102 N=565
n(%) |n(%) | n(%) | n(%) | n(%) | n(%) n (%)
Protocol violation 2(1.1) 0 1(L.1) 2(.DH 1(0.5) 0 4(0.7)
Patient died 0 0 1(13) 0 2 (1.0) 0 3(0.5)
Lack of compliance 0 0 0 421 2(1.0) 22.0 8(1.4)
Other/administrative reason 3(1.6) 0 0 0 1(0.5) 329 4(0.7)
Satisfactory response 0 0 0 0 0 0 0

Source: Applicant's Table 11.2, pg 85, response document

7.1.3.2 Adverse events associated with dropouts

Among all patients with hypervolemic hyponatremia in IV studies, dropouts due to adverse
events were not more common among conivaptan-treated patients than among placebo-treated
patients. Of the 12 patients who withdrew from conivaptan treatment due to an adverse event, 4
withdrew due to an infusion-site-related event. Otherwise, there was no predominant type of
event leading to withdrawal in either group.

Table 7.1.3.2.1: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Withdrawal Among Patients with Hypervolemic Hyponatremia in IV
Studies 027, 071, and 080

Pbo |20mg | 40 80mg | 120 All
System Organ Preferred Term mg mg Coni
Class N=14 | N=14 | N=73 | N=15 | N=10 | N=112
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
All Systems Any AE 3(214) 111D 4(5.5) 4(26.7) 3(30.0) 12 (10.7)
Cardiac disorders Any AE 1(7.D) 0 0 0 1(10.0) 1(0.9)
Congestive cardiac 1(7.1) 0 0 0 0 0
failure aggravated
Ventricular tachycardia 0 0 0 0 1(10.0) 1(0.9)
Gastrointestinal Disorders Any AE 1(7.H 0 0 0 0 0
Upper gastrointestinal 1(7.1) 0 0 0 0 0
hemorrhage
General disorders and Any AE 0 0 1(1.4) 1(6.7) 2(20.0) 4(3.6)
administration site
conditions
Infusion related reaction 0 0 0 0 1(10.0) 1(0.9)
Infusion site phlebitis 0 0 1(1.4) 1(6.7) 1(10.0) 32.7)
Injection site reaction 0 0 0 0 1(10.0) 1(0.9)
NOS
Infections and infestations Any AE 0 0 1.4 0 0 1(0.9)
Sepsis NOS 0 0 1(1.4) 0 0 1(1.4)
Investigations Any AE 0 0 0 1(6.7) 0 1(0.9
Blood creatinine 0 0 0 1(6.7) 0 1(0.9)
increased
Metabolism and nutrition Any AE 1(7.1) 0 1(1.4) 0 0 1(0.9)
disorders
Hyponatremia 1(7.1) 0 1(1.9) 0 0 1(0.9)
Nervous system disorders Any AE 0 1(7.D 1(1.4) 0 0 2(1.8)
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Table 7.1.3.2.1: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Withdrawal Among Patients with Hypervolemic Hyponatremia in IV
Studies 027, 071, and 080

Pbo | 20mg | 40 80mg | 120 All
System Organ Preferred Term mg mg Coni
Class N=14 | N=14 | N=73 | N=15 | N=10 | N=112
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
Cerebrovascular event 0 1(7.1) 0 0 0 1(0.9)
Epilepsy NOS 0 0 1(1.4) 0 0 1(0.9)
Renal and urinary disorders | Any AE 1(7.1) 0 0 1(6.7) 0 1(0.9)
Renal failure NOS 1(7.1) 0 0 0 0 0
Renal failure acute on 0 0 0 16.7) 0 1(0.9)
chronic
Respiratory, thoracic and Any AE 0 0 0 1(6.7) 0 1(0.9)
mediastinal disorders
Respiratory failure 0 0 0 i(6.7) 0 1(0.9)
Vascular disorders Any AE 1(7.1) 1(7.1) 0 1(6.7) 0 2(1.8)
Hypotension NOS 1(7.D 1(7.1) 0 1(6.7) 0 2(1.8)

Source: Applicant's Table 8.1, pg 61, response document

Among all heart failure patients treated intravenously in Phase 2/3 heart failure studies,

discontinuations due to adverse events were more common among conivaptan group patients
than among placebo group patients. Of the 12 discontinuations in the conivaptan groups, 4 were

due to infusion site adverse events, and three patients discontinued due to hypernatremia.
Otherwise, no single type of event predominated as a cause of discontinuation.

Table 7.1.3.2.2: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Discontinuation, Heart Failure Studies' with Intravenous Conivaptan

System Organ | Event Pbo 10 20 40 80 120 | Any IV
Class Leading to mg mg mg mg mg Coni
D/C N=103 | N=37 | N=32 | N=89 | N=53 | N=42 | N=253
n(%) | n(%) | n(%) | (%) | n(%) | n(%) | n(%)
Any SOC Any AE 329 0 0 3334 3357 6(14.3) 12 (4.7)
Cardiac Any AE 0 0 0 0 0 124) 1(0.4)
Ventricular 0 0 0 0 0 12.4) 1(0.4)
tachycardia
Gastrointestinal Any AE 1(1.0) 0 0 0 0 0 0
Upper 1(1.0) 0 0 0 0 0 0
gastrointestinal
hemorrhage
General and Any AE 0 0 0 1(1.1) 0 331 4 (1.6)
administration site :
Infusion related 0 0 0 0 0 1(24) 1(04)
reaction
Infusion site 0 0 0 111 0 2(4.8) 3(1.2)
phiebitis
Injection site 0 0 0 0 0 124) 1(0.4)
reaction NOS
Investigations Any AE 0 0 0 1(1.1) 1(1.9) 0 2(0.8)
Blood creatinine 0 0 0 0 1(1.9) 0 1(04)
increased
Heart rate increased 0 0 0 1(1.1) 0 0 1(04)
" Metabolism and Any AE 0 0 0 1.1 0 2(4.8) 3(1.2)
nutrition
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Table 7.1.3.2.2: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Discontinuation, Heart Failure Studies' with Intravenous Conivaptan

System Organ | Event Pbo 10 20 40 80 120 | Any IV
Class Leading to mg mg mg mg mg Coni
' D/C . N=103 | N=37 | N=32 | N=89 | N=53 | N=42 | N=253
n(%) | n(%) | n(%) | n(%) | n(%) | n(%) n(%)
Hypernatremia 0 0 0 1.1 0 2(4.8) 3(1.2)
Renal and urinary Any AE 0 0 0 0 1(1.9) 0 1(0.4)
Renal failure acute 0 0 0 0 1(1.9 0 1(0.4)
on chronic
Respiratory, thoracic | Any AE 0 0 0 0 1(1.9) 0 1(0.4)
and mediastinal
Respiratory failure 0 0 0 0 1(1.9) 0 1(0.4)
Vascular Any AE 1(1.0) 0 0 0 1(1.9) 0 1(0.4)
Hypotension NOS 1(1.0) 0 0 0 1(1.9) 0 1(04)

Source: Applicant's Table 16, pg 118, response document

Among all heart failure patients treated orally in Phase 2/3 heart failure studies, discontinuations
due to adverse events were more common among conivaptan group patients than among placebo
group patients. Those events which led more frequently to discontinuation for conivaptan-
treated patients than for placebo-treated patients were somewhat clustered in the cardiac,
gastrointestinal, general disorders, and nervous system disorders classes; 20 events in these
System Organ Classes (SOCs) led to conivaptan discontinuations, while only 1 event within
these SOC:s led to a placebo discontinuation. There were also 3 discontinuations due to renal
events in the conivaptan groups, and none in the placebo group.

Table 7.1.3.2.3: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Discontinuation, Heart Failure Studies' with Oral Conivaptan

System Event Pho |Smg| 10 | 20mg | 40 mg | 80 mg Any
Organ Class | Leading to mg Oral
D/C Coni
N=187 | N= N=80 | N=187 | N=192 | N=102 | N=565
(%) | n(%) | n(%) | n(%) | n(%) | n(%) n(%)
Any SOC Any AE 527 0 2(2.5) 7(3.7) 11(5.7) 6(5.9) 26 (4.6)
Cardiac Any AE 1(0.5) 0 1(1.3) 3(1.6) 1(0.5) 1(1.0) 6(1.1)
Angina pectoris 0 0 1(1.3) 0 0 0 1(0.2)
Arrhythmia NOS 0 0 0 1(0.5) 0 0 1(0.2)
Cardiac arrest 0 0 0 0 0 1(1.0) 1(0.2)
Cardiac failure 1(0.5) 0 0 0 1(0.5) 0 1(0.2)
NOS
Congestive cardiac 0 0 0 1(0.5) 0 0 1(0.2)
failure aggravated
Ventricular 0 0 0 1(0.5) 0 0 1(0.2)
tachycardia
Ear and labyrinth Any AE 1 (0.5) 0 0 0 0 0 0
Vertigo 1(0.5) 0 0 0 0 0 0
Gastrointestinal Any AE 0 0 0 1(0.5) 2(1.0) 1(1.0) 4(0.7)
Abdominal pain 0 0 0 1(0.5) 1(0.5) 0 2(04)
NOS
Abdominal pain 0 0 0 1 (0.5) 0 0 1(0.2)
upper

36




Clinical Review

Karen Murry Mahoney, MD, FACE
NDA 22016-AZ-000

Vaprisol® (conivaptan hydrochloride)

Table 7.1.3.2.3: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Discontinuation, Heart Failure Studies' with Oral Conivaptan

System Event Pbo [Smg| 10 | 20mg | 40 mg | 80 mg Any
Organ Class | Leading to mg Oral
D/C Coni
N=187 | N=4 | N=80 | N=187 | N=192 | N=102 | N=565
n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
Dyspepsia 0 0 0 0 0 1(1.0) 1(0.2)
Fecal abnormality 0 0 0 0 1(0.5) 0 1(0.2)
NOS
Flatulence 0 0 0 0 1(0.5) 0 1(0.2)
Small intestinal 0 0 0 0 1(0.5) 0 1(0.2)
obstruction NOS
General and Any AE 0 0 1(1.3) 2(L.D 3(1.6) 0 6(1.1)
administration site
Chest pain 0 0 0 1(0.5) 0 0 1(0.2)
Feeling abnormal 0 0 0 0 1 (0.5) 0 1(0.2)
Malaise 0 0 0 0 1(0.5) 0 1(0.2)
Mass NOS 0 0 1(1.3) 0 0 0 1(0.2)
Sudden death 0 0 0 1(0.5) 0 0 1(0.2)
Thirst 0 0 0 0 1 (0.5) 0 1(0.2)
Immune system Any AE 1(0.5) 0 0 0 1 (0.5) 0 1(0.2)
Drug 1(0.5) 0 0 0 0 0 0
hypersensitivity
Hypersensitivity 0 0 0 0 1 (0.5) 0 1(0.2)
NOS
Injury, poisoning Any AE 0 0 0 0 0 1(1.0) 1(0.2)
and procedural
complications
Head injury 0 0 0 0 0 1(1.0) 1(0.2)
Investigations Any AE 1(0.5) 0 0 0 0 0 0
Liver function test 1(0.5) 0 0 0 0 0 0
abnormal
Metabolism and Any AE 0 0 0 1{0.5) 1(0.5) 0 2(0.4)
nutrition
Appetite decreased 0 0 0 1(0.5) 0 0 1(0.2)
NOS
Hyperkalemia 0 0 0 0 1(0.5) 0 1(0.2)
Musculoskeletal and | Any AE 0 0 0 0 0 1(1.0) 1(0.2)
connective tissue
Myalgia 0 0 0 0 0 1(1.0) 1(0.2)
Nervous Any AE 0 0 0 0 2(1.0) 2(2.0) 4(0.7)
Cerebrovascular 0 0 0 0 0 1(1.0) 1(0.2)
accident
Dizziness 0 0 0 0 1(0.5) 0 1(0.2)
Grand mal 0 0 0 0 0 1(1.0) 10.2)
convulsion
Headache 0 0 0 0 1(0.5) 0 1(0.2)
Syncope 0 0 0 0 1 (0.5) 0 1(0.2)
Psychiatric Any AE 1(0.5) 0 0 0 0 0 0
) Insomnia 1 (0.5) 0 0 0 0 0 0
Renal and urinary Any AE 0 0 1(1.3) 1(0.5) 1(0.5) 0 3(0.5)
Renal failure NOS 0 0 1(1.3) 0 1(0.5) 0 2(04)
Renal impairment 0 0 0 1(0.5) 0 0 1(0.2)
NOS
Reproductive and Any AE 0 0 0 0 0 1(1.0) 1(0.2)
breast
Erectile dysfunction 0 0 0 0 0 1(1.0) 1(0.2)
NOS
Respiratory, Any AE 0 0 0 0 2(1.0) 0 2(0.9)
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Table 7.1.3.2.3: Number and Percentage of Patients with Treatment-emergent Adverse
Events Leading to Discontinuation, Heart Failure Studies’ with Oral Conivaptan

System Event Pbo | Smg 10 20mg | 40 mg | 80 mg Any
Organ Class | Leading to mg Oral
D/C Coni

N=187 | N=4 | N=80 | N=187 | N=192 | N=102 | N=565
n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n(%)

thoracic and

mediastinal

Dyspnea 0 0 0 0 1(0.5) 0 1(0.2)

exacerbated .

Nocturnal dyspnea 0 0 0 0 1(0.5) 0 1(0.2)
Skin and Any AE 0 0 0 0 0 1(1.0) 1(0.2)
subcutaneous tissue

Rash NOS 0 0 0 0 0 1(1.0) 1(0.2)
Vascular Any AE 0 0 1(1.3) 0 0 0 1(0.2)

Hypotension NOS 0 0 1(1.3) 0 0 0 1(0.2)

Source: Applicant's Table 16, pg 120, response document

The following table lists adverse events which led to discontinuation for all conivaptan studies in
both development programs. Only events which led to discontinuation for >3 conivaptan group
patients are included in this summary table. Infusion site phlebitis was the only individual event
which led to discontinuation for a higher percentage of conivaptan group patients than for
placebo group patients.

Table 7.1.3.2.4: Adverse Events Leading to Discontinuation, All Conivaptan Studies
(Hyponatremia and Heart Failure Programs, IV and Oral)’
System Organ Class Preferred Term Coni Pbo
N=1284 N=372
n(%)’ n(%)
Cardiac disorders Any 12 (<1) 3D
Cardiac failure NOS 3 1(<1)
Congestive cardiac failure aggravated 3(<1 1 (<D
Gastrointestinal disorders Any 5(<1 2(<1)
General disorders and administration site conditions Any 22(2) 0
Infusion site phlebitis 12 (<1) 0
Infections and infestations Any 4(<1) 0
Investigations Any 5(<1) 1(<1)
Metabolism and nutrition disorders Any 6 (<I) 1(<1)
Nervous system disorders Any 9 (<) 1(<1)
Headache 3D 0
Renal and urinary disorders Any 6 (<) 1(<1)
Renal failure NOS 3(<1) 1(<1)
Respiratory, thoracic and mediastinal disorders Any 6 (<1) 0
Vascular disorders Any 6 (<1) 2(<1)

Source: Applicant's Table 3, beginning pg 248, ISS
1 Includes events which led to discontinuation for >3 conivaptan group patients
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7.1.3.3 Other significant adverse events

Included in this section are a series of analyses related to findings in the 2™ cycle review
regarding atrial arrthythmia events and heart failure events. Also included and discussed
separately are evaluations of prior signals of infusion site reactions, overly rapid rise in serum
sodium, bone marrow events and hepatobiliary events.

7.1.3.3.1 Analyses of Atrial Arrhythmia and Cardiac Failure Event Signals Identified in the
Second Cycle Review of Conivaptan

In the 2™ cycle review, concerns arose regarding a signal for a higher rate of heart failure events
and atrial arrhythmia events for conivaptan group patients compared to placebo group patients.
For heart failure events, this signal was noted for specific heart failure event terms. The
applicant argued that some studies did not include adjudication of heart failure events, and that
some investigators received no instruction on how to report heart failure events, i.e. whether to
use heart failure terms per se, or whether to use terms for individual symptoms such as dyspnea.
The applicant performed additional analyses using a Standard MedDRA Query (SMQ) for heart
failure; the applicant further devised its own "Augmented SMQ" which included dyspnea terms.

The following series of tables includes atrial arrhythmia events, and each of the groupings of
events potentially related to heart failure. For the category which the applicant calls "Cardiac
Failure Events", event selection should be explained. In the 2™ cycle review, the clinical
reviewer examined all adverse events that had been reported up to that point, and selected those
events which appeared to be specific cardiac failure events, with the objective of more closely
examining these types of events for which there was a previous signal. This event listing would
not have included all possible MedDRA preferred terms for specific cardiac failure events; it
only included terms for events which had already been reported in the conivaptan development
program up to that point. For the 3™ cycle review, the applicant has taken that same list for the
category "Cardiac Failure Events". If new events had occurred which were classified by a
MedDRA term that had not been used in the 2™ cycle review, those events would not appear in
these tables. Thus, this may not be a comprehensive group of specific cardiac failure terms.
However, the clinical reviewer examined all adverse events which have been reported with this
31 cycle update, and it does not appear that a significant number of new MedDRA specific
cardiac failure terms were used to report new events.

Tables for all hypervolemic hyponatremic patients from IV Studies 027, 071 and 080 are

presented first, followed by the heart failure and non-heart-failure subpopulations of
hypervolemic hyponatremic patients from these studies.
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Table 7.1.3.3.1.1: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, All Hypervolemic Hyponatremic Patients (IV Studies 027, 071, and
080)

-------------------------- TRBATHENT GROUD {1} ===--=----c-=onomn-oos

IV PLACERO IV 20MG IV 40MG IV aoMe IV 12046  ALL YM0A7
{N=14) i{N=14) {P=73) {N=15} {N=10) {N=112)

CLASS PREFERRED TERM

ALL SYSTBMS ANY AE 6 ( 42.98) 3 ( 21.4%) 27 ( 37.0%)} 6 { 40.0%) 3

{ 30.0%) 39 { 33.8%)
Atrial Arrhythmia Events ANY AE 0 ( 0,08} 1 ( 7T.1% 2 { 2.7%; O ( 0.0%) 1 ( 10.0%} 4 { 3.6%}
Atrial fibkrillation 0 { 0G.0%) 1 ( 7. 2 ( 2.7% 0 { 0.0%} 1 ( 10.0%} 4 { 3.6%)
Cardlac Fallure Eventa AT AE 1 { 7.1%) € { 0.0%) 11 { 15.2%) 1 ( €.7%} 0 { 0.0%) 12 { 10.7%}
Cardiac failure KOS 0 f{ 6.0} O { 0D.0%} 3 { 4.1%) O ( 0.0%) O ( 0.0%} 3 { 2.7%)
Cardiac failure congestive 0 ( 6G.0%) € ( ©.0% 1 { 1.4%3 0 ( 0,08} O ( 0.0%} 1 { 3.9%}
Cardicmyopathy HOS 0 ( 0.08) 0 ( 0.0%) 1 { 1.4%) © { 0.0%y G ( 0.0%) 1 { 0.9%}
Congestive cardiac failure 1{ 7.18) O { 0.0%) € { 6.2%) L ( €.7% 0 ( 0.0%} 7 { 6.3%;}
aggravated
Cardiac disorders ANY AR S § 35.7%F 3 { 21.4%) 19 { 26.0%; 3 ( 20.0%) 3 ( 3D.0%) 28 { 25.0%}
Angina pectoris 1 ¢ 718 0 ( G.0%) 1 ( 1.4%} 1 { 6.7 QO { 0.083 2 ¢ 1.3%}
Angina unstable 0 ( 0.08) 1 ( 7.1%) O ( 0.0%) O { 0.0% O ({ 0.0%) 1 { 0.9%;
Atrial fibrillation 6 { 0.0%) 1 { 7.1%) 2 { 2.7%y O ( O0.0%) 1 ( 10.0%} 4 { 3.6%}
Atricventricular hlock NOS 6 { 0.0%} € ( 0.0%) 1 ( 1.4%y O ( 0.0% O ( 0.0%} 1 § 0.9%
Atrioventricular block complets 1 ¢ 7.1%) 0 ( ©G.0%) © ¢ 0.0%; O { 0.08%3 O ( 0.08} O { 9.0%}
Atrioventricular block second 2 (14.3%8) O ¢ 0.0%) O ( ©0.0%} O ( 0.0% O { 0.0a} O { 0.08}
degrae .
Bradyarrhythmia 0 [ G.0%) 0 ( 0.0% 1 { 1.4%) O ( 0.0%y 0 ( 0.0%} 1 ¢ 0.9%)
Bradycardia RCS 2 (14.3%) 0 { ©.0%) 1 ( 1.48) 0 ( 0.0%; 1 { 10.08} 2 { 1.8%}
Cardiac failure NOS 0 ( 0.0%) 0 { 0.0%) 3 { 4.1%) 0 ( 0.0%} 0 { 0.0%) 3 { 2.7%}
Cardiac failure congeative 0 ( 0% 0 G.O% 1 { 1.4%3 O ( 0.0%r O ( 0.0 1 { 0.9%}
Cardicmyopathy HOR 0 0.08) 0 { 0.6%) 2 { 1.4%) 0 { 0.0%) O ( 0.0%) 1 { 0.9%:
Cardiopulmonary failure 1{ T.% 0 { 0.0% 0 { 0.0% O ( 0.0%¢y O ( 0.0%} 0 { O.0%}
Congestive cardiac failure 1§ 7.1%F 0 ( 0.0% 6 ( 8.2%} 1 ( 6.79) O { 0.0%: 7 { 6.3%)
aggravated
Coronary artery occlusion 6 { 0.08) O ( 0.0%) O { ©0.0%) 1 { 6.78%y 0 ( 0.0%} 1 { 0.9%}
Hepatejugular reflux G { 0.08) O { 0.0%) 1 { 1.4%} 0 { 0.0%} O { 0.0%} L { 0.9%;
Ischaamic cardiomyopathy 01 0.0} O ( 0.0% © { 0.0%} O { 0.0%) 1 ( 10.0%} 1 ¢ 0.9%)
Mitral valve incompetence 6 ( 0.08) O ( G.0%) 1 ( 1.4%} © {( 0.08) O { 0.0%) 1 { 8.9%)
Myocardial infarction 1 ( 7.1%) O ( oOo.0%) O ( O0.0%) O ( O0.0%) O ¢ 0.68} O { 0.0%)
Myccardial ischasmia 6 { 0.0%} O { 0.6 1 { 1.4%y O ( 0.0%} O ( 0.0%} L ¢ 9.9%}
Palpitaticns 1 ( 7.1%; 1 ( 7.1%) O {( 0.0%; O { 0.0%) O ( 0.0%y 1 { 9.9%)
Sinus tachycardia 0 { G.0%) G { G.0%) 1 ( 1.4%) O ( 0.0%) Q ( 0.08¥ 1 { 9.9%}
Supraventricular arrliythmia NOS 1( T7.1%) @ ( 0.0%) O ( 0.0y O { 0.0% O ( 0.0%; 0 ¢ 0.0%)
Ventricular kigemimy 1( 7.18) 0 ( ©.0%) O ( 0.0%; 0 ( ©0.0%} O ( 0.08} O { 0.0%}
Ventricular extrasystoles 0 ( 06.08) O { ©.08y 2 { 2.7%) 0 { 0.0%y Q0 { 0.0%y 2 { 1.8%
Ventricular fibrillation 6 6.0%) 6 { 0.0%) O { 0.0% O { O0.0% 1 { 10.0%} 1 { 0.9%}
Ventricular tachycardia C( 6.0% G { 0.0% 1 { 1.48%; 1 ( €.79; 1 ( 10.0% 3 { 2.7%}

{1}Parcentage 1s number of patients with any event per 106 patients in group.
+In 071 Hyparvolemic Hyponatremia is defined as baseline serum sodium < 135 mEqQ/L

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.1 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, All Hypervolemic Hyponatremic Patients AV Studies
027, 071, and 080)

TREATMENT CROUP (1)

IV 40MG

{N=73)

Cardiac fallure (SMQj

Cardiac fallure
{hugmented SMG}

Cardiac fallure NOS
Cardiac failure congestive
Cardicpulmonary failure
Heart transplant rejection
Oedema NOS

Pulmonary congestion

ANY AE

Cardiac failure BQS
Cardiac failure congestive
Cardiomyopathy NOS
Lardicpulmonary failure
Congestive cardiac failure
aggravated

Lyspncea

Dyspnoea exacerbated
Heart transplant rejection
Oedema NOS

Pulmcnary congestion

IV PLACEBO IV 20MG
(N=14) (N=14)
1 ¢ 7.1%) 0 ( 0.0%)
¢ { 6.0%) 0 ( 0.0%)
0 { 0.0%) © ( 0.0%)
1{ 7.8 0 { 0.0%)
0 { 0.0%) 6 { 0.0%)
0 { 0.0 6 ( 0.0%)
G { 0.00) © ( 0.0%)
3 (21.4%) 1 ( T.1%) 2
6 0.08) G { 0.0%)
0 ( 0.0%) & { 0.0%)
0 { 0.08) 6 { 0.0%)
1§ 7.183 6 { 6.0%)
1( 7.1%) 0 { 0.0%]
2 {14.3%) ¢ ( 0.0%)
0 0.08) 1 { 7.1%}
0 ( 0.08) 0 ( 0.0%)
0 { 0.083 6 ( 0.0%)
O { 0.0%5 0 { 0.0%)

Wk QA

{

o~ g~

APPEARS THIS WAY ON ORIGINAL

IV ‘aoMe IV 120M¢  ALL YMO87

{N=15) {H=10] N=112)

L{ 6.7%8) 1 (10.0%} 11 { 9.8%}
0 0.6%) 0 ( 0.08% 3 { 2.7%}
0 0.0%) 0 ( 0.08) 1 { a.9%)
0 ( 0.6%y 0 ( 0.08) O { 0.0%)
6 { 0.0%) 1 (10.0%} 1 { 6.9%)
0{ 0.68) O ( 0.08) & { 2.6%}
1 6.7¢) 0 ( 0.0%7 4 { 3.6%}
4 ( 26.7%) 1 ( 10.08} 28 { 25.0%}
0 { 0.068y © ( ©.0%) 3 { 2.7%}
0 ( 0.08} G 0.08) 1 0.9%)
0 ( 0.08y O ( 0.0%) 1 ¢{ 0.9%
0 ( 0.08} O ( 0.0%) 0 0.0%)
1 { 6.7%) 0 ( 0.0%; 7 { 5.3%)
1( 6.7%Y O { 0.0%) 8 ¢ 7.I%}
1{ 6.7%}y 0 ( 0.08) 6 { 5.4%)
0 { 0.0%} 1 ( 106.06%) 1 { 0.9%)
0 { 0.6%) O ( 0.08} 4 { 2.6%}
10 6.78) O ( 0.0% 4 { 3.6%}

{1)Percentage is number of patlents with any event per 100 patisnts in group.
*In 071 Hypervolemic Hyponatratrda is defined as baseline serum sodium < 135 wBEg/L

Source: Applicant's Table 7.1, pg 54, response document

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.2: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, Hypervolemic Hyponatremic Patients With Heart Failure (IV
Studies 027, 071, and 080)

waet, wiLe, usy
-------------------------- TREATMENT GROUP {1)---------emmesmceoroo
1V PLACERC IV 204G IV 40MC 1V 3oMG IV 120MC ALL YM02?7
{N=10) {N=8) {H=50} {H=11} {H=10} {N=79)
CLass TRBFERRED TERM
ALJ; SYSTRMS ANY AE 4 (40.0%) 2 [ 25.0%) 23 { 46.0%) & { 54.5%) 3 ( 30.0%} 34 { 43.0%}
Atrial Arrhythmia Events ANY AE ] 0.0%) 1 (12.5%) 2 { 4.0% 0 { ©0.0%) 1 ( 10.0%} 4 { S.1%)
Atrial fibrillation O { ©.0%) 1 ( 12.5%) 2 ( 4.0%} O { 0.0% 1 { 10.0%} 4 ¢ 5.1%;
Cardiac Fallure Events 2ANY AE i 0.0%) O [ 0.0% 1)} {22.0%) 1 { 3.1%) 0 ( ©0.0%} 12 { 15.2%)
Cardizc failure NOS 6 ( 6.G83 ¢ { 0.0%) 2 ( 6€.68%) O { OG.0%} O ( G.0%} 3 § 3.8%;
Cardiac faflure congestive Q@ { 0.0¢) G { 0C.C% 1 { 2.0%y 0 { 0.0%) 0 { 0.0%) 1 { 1.3%)
Cardiomyopathy NGS 60 { 0.0%) 0 ( 0.0%} 1 { 2.0%} O ( 0.0%8) O { 0.0%} 1 ¢ 1.3%}
Congestive vcardiac failura 0 ( 0.0%) O ( 0.9%) €& { 12.0%y 1 { 9.1%} O { O0.0%} 7 ¢ 8.9%}
aggravated
Cardiac Aieorders ZNY AE 3 { 30.0%) I ( 25.0%) 17 ( 34.0%} 23 { 27.3%} 3 { 3G.0%; 25 { 31.6%)
Angina pectoris 1 (10.0%) G { e.c%} 2 ( 2.0%: 1 { 9.1%% O ( C.0%) 2 { 2.5%)
Angina unstable 60 { 0.04) 1 {12.5%} 0 { 0.0% 0 ( 0.0%) O {( 0.0%} I { 1.3%)
Atrial fibrillation € ( 0.0%) 1 (12.5%) 2 { 4.0%; 0 { 0.0%; 1 { 10.0%} 4 { 5.1%)
Atrioventricular block ccmplete 1 {10.0¢) 0 ( 0.0%) O { 0.0%) 0 { O0.0%8y O ( 0.0%) 0 ¢ 2.0%}
Atrioventricular block sacend 2 (26,63 © ( G.0%1 © { 0.6%; 0 ( 0.0%) 0 { 0.0%;} O { 0.0%}
degrea
Bradyarrhythmia ¢ { GO%) 0 ( C.0%) 1 ( 2.0¢) O ( 0.0%} O { 0.0%; 1 { 1.3%}
Bradycardia NOS 2 (20.0%) O 0.0%) 1 { 2.0%) O {( 0.08) 1 { 10.0%) 2 { 2.5%)
Cardiac failure NOS O i 0.0%) G 0.0%3 3 { £.0% 0 { 0.0 0 ({ 0.0%) 2 ¢ 3.8%
Cardiac failure congestive o0 ( 0.0%) 0 { 6.0% 1 ( 2.0%; Q ( O0.0%} Q0 ( 0.0%} 1 ¢ 1.3%;
Cardiomyopathy NOS ¢ ( 0.0%) ¢ ( G.0%) 1 { 2.0%} 0 ( 0.0%} 0O ( 0.0%; 1 & 1.3%}
Cardiopuluwonary failure 1 (10.0¢) & ( 0.0 G { o0.0%} O { OG.0% O { 0.0%) 0 { 0.0%}
Congastive cardiac failure O { 0.0%) 0 ( O0.0%) € { 12.0%} L { 9.1% O ( 0.0%) 7 ¢ 8.9%;
aggravated
Coronary artery ccclusion O { 0.08) O ( 0.0¢) O ( 0.0%) 1 ({ 32.218) 06 ( 0.08%) 1 ¢ 1.38%:
Hepatojugular reflux 0 ( 6.0%) 0 ( 6.0%) 1 ( 2.6%; 0 { 0.0%) 0 { ©6.0%; 1 ¢ 1.3%}
TIschaemic cardicmyopathy G { 0.0¢) G { €.0%) O { 0.0%} 0 ( ©.0%) 1 ( 10.0%) 1 { 1.3%}
Myocardial infarction 1 (10.08) ¢ { G.0%) 0 ( 0.0%) O ( 06.0% O ( 0.0%; 0 { 0.0%)
Izlpitaticns 1 (10.0%) ¢ { 0.0%} & { 0.0%) O ( €.0%} O ( ©.0¢) O ( 0.0%)
Sinus tachycardia 0{ 6.0%) 0 { 0.0%) 1 { 2.0%) O { 0.0%} O ( 0.0%) 1 { 1.3%)
Ventricular bigeminy 1 {1008} 0 { 0.0% O ( 0.0%y 0 { O0.0%) O { 0.0%% 0 ¢ 0.0%}
Ventricular Ixtrasystoles O { 0.0¢} O { ©0.0%) 1 { 2.0%) 0 { 0.08} O { 0.0%) 1 { 1.3%}
VYentricular fibrillation 0 ( 0.G%F 0 ( 6.6%) 0 { O0.06%: 0 ( 0.0%) 1 ( 10.0%) 1 ¢ 1.3%:
Ventricular tachycardia e { ¢.0%) ©( 6.0%) 1 ( 2.0% 1 ( 9.1%) L { 10.0%) 2 { 3.8%}
Cardize failure (SMQ} ANY AE 1 {1¢.0%) 0 5.0%) 8 { 16.0%) 1 { 5.1%) 1 10.0%: 10 { 12.7%)
Cardiac failure NOS G ( 0.0%) © ( 06.0%} 3 ( 6.0%: 0 ( 0.0%) 0 ¢ B8.08) 3 ¢ 3.8%)
Cardiac faillures congestive C{ 06.0¢) G { ©C.0%) 1 { 2.08} O { ©.0%} O ( ©8.08) 1 { 1.3%}

{l)Percentage is nunber of patients with any avent per 1060 patients in group.
*In 071 Hypervolemic Hyponatremiz is defined as baseline serum sodium < 135 wBq/L

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.2 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, Hypervolemic Hyponatremic Patients With Heart

Failure (IV Studies 027, 071, and 080)

PREFRRRED TERM

TRRATHENT GROUR (1)

IV 40MG

{N=50}

Cardiac fallure (SMQ)

Cardiac failure
{Augmented SMQ)

Cardicpulmonary failure
Heart transplant rejecticn
Ocdema NOS

Pulmenary congastion

ANY AE

Cardiac failure NOB
Cardiac failura congestive
Cardicmyopathy NOS
Cardicpulmonary failure
Congestive cardiac failure
aggravated

Dyspnocea

Dyspncea exacerbated

Heart transplant rejection
Oedema NOS

Pulmenary congastion

IV PLACEBG IV 20MC
{N=10) (N=8}

1 ¢ 10.0%) € { G.0%)
¢ { 0.0%) 0 { 0.0%)
0 i 0.0%} 0 ( 0.0%)
0 € 0.0%) O ( 0.0%)
2 {20.0% 0O { 0.0%) 2
0 { 0.0%) 0 ( 0.0%)
0 ( 0.0%] © { 0.0%)
¢ ( 0.0%) € ( G.0%)
1 (10.0%) 0 { 0O.0%)
0 { ©.0%) 0 ( 0.0%)
2 {20.0%) © { 0.0%)
6 0.0¢) € ( G.0%)
O ( 0.0%) 0 ({ ©0.0%)
G { 6.0 © { 0.0%)
0 { 06.0%) 0 ( 0G.0%)

L=~ W N TR *)

WS

0%}
12.0%)
0.0%;

€. 0%}

APPEARS THIS WAY ON ORIGINAL

Iv soMG IV 120MG  ALL YM@87
{N=11} {N=10} {¥=79)

Q9 ¢ 0.0%) 0 (¢ 0.0%) 0 { €.0%}
0 { 0.0%) 1 { 10.0%} 1 { 1.3%)
G { 0.0%r O ( 0.0%} 3 { 3.3%}
1 ( 2.1%3 0 {( 0.083 4 { 5.1%)
4 (36.4%) 1 ( 10.0%) 25 ¢ 31.6%)
D { 0.0%) 0 ( 0.0%;y 3 { 3.8%)
0 { 0.08) 0 ( 0.0%} 1 ¢ 1.3%}
G { 6.08; O ( 0.0%) 1 { 1.3%)
g {( 0.0%) 0 { 0.0%) O { 0.0%}
1 ( 3.1%; O ( 0.083 7 { 8.9%)
1 { 9.1%) 0 ({ 0.0%) 7 ¢ 8.9%)
I 1}y 0 (¢ 0.0%F S { 5.3%)
0 ( 0.0%) 1 { 10.08) 1 { 1.3%})
0 { 0.68} €6 { 06.0%: 3 { 3.8%}
11 9.1%; 0 { 0.0%) 4 { 5.1%

{1}Percentage is number of patiecnts with any event per 100 patienta in group.
*In 071 Hypervolsmic Hyponatremia is defined 25 baselinas serum sodium « 135 nEq/L

Source: Applicant's Table 7.2, pg 56, response document

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.3: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, Hypervolemic Hyponatremic Patients Without Heart Failure av
Studies 027, 071, and 080)

-------------------- TREATMENT GROUR (1) - == ==--=-cconmmmcmacn

IV PLACEBC IV 20MG IV 40MC IV equc ALL YM087
(N=4} (K=6} {N=23) {R=4} {N=33)
CLASS PREFERRED TERM
ALL SYSTEMS ANY AE 2 (50.0%) 1 { 16.7%} 4 { 17.4%} O { G.0%) S ( 15.2%}
Cardiac Failure Events ANY AE 1 ¢25.08y 0 ¢ G.0%) 0 ¢ 6.0%) O { G.0%) O { 0.a%)
Congestive cardiac falilure 1 (25.0%) @ ( 0.0%) 4 { 0.98) Q0 ¢ 0.0¢) O { 0.0%)
aggravated
Cardiac disorderes ANY AE 2 {59.0%F 1 (16.7%) 2 { B.7%) Q@ { 0.0%) 3 { 9.1%)
Atrioventricular block NGS ¢ 0.6%) 0 ¢ 0.0%) 1 { 4.3%) 0 { ©.0%] 1 ( 3.0%)
Congestive cardiac failure 1 ¢25.08; 6 ¢ 0.0%); 8 ¢{ 0.0%) O { 0.0%) O { 0.0%)
aggravated
Mitral valvée incompetance 0¢( 0.08y 6 { Q.0%y 1 { 4.3%) 0 { ©.0%} 1 { 3.0%}
Myocardial iechaemia 0 { 6.0%) 0 ¢ 0.0%) 1 { 4.31) Q[ 0.0%) 1 ( 23.0%)
Palpitaticns 0 ¢ 0.0%% 1 {16.7%) 0 { 0.0%) 0 { 0.0%) 1 { 3.0%)
Supraventricular arrhythmia HOS 1023508 ¢ { 0.0%) 0 { 0.0%) 0 { 6.0%7 0 { 6.0%)
Ventricular extrasystoles 0 ¢ 8.08y 6 ¢ 0.0%) 1 { 4.3%) O { 0.0%) 1 { 3.0%;
Cardiac fallure (SMQ) ANY AE 0 ¢ 0.0%) 0 { 0.0%) 1 { 4.3%) 0% 0.08) 1 { 3.0%)
Qadema NOS ¢ { 0.0%) 9 ( 0.0%) 1 4.3%) 0 ¢ 0.0%) 1 { OH)
Cardiac failure ANY AE 1 ¢25.08) 1 €16.7% 2 ¢ 8.7%) 0 { 0.0%) 3 ( 9.1%)
{Augnented SMQ)
Congestive cardiac fallure 1 025,083 0 ¢ 0,08 0 { 9.0%) O { ¢.0%) O { 0.0%)
aggravated
Dyspnosa @ 0.0%) O { 0.0%7 1 ¢ 4.3%) O { 0.0t} 1 ( 3.0%)
Dyspnoea exacerbated 0 ¢ 0.0%; 1 ¢ 16.7%) 0 { 0.0%) O { €¢.0%3 1 { 2.0%
Ogdama NOS 9 ¢ 0.0%; 9 ( 0.0%y 1 { 4.3%) 0 ( 0.0%) 1 { 13.0%)

APPEARS THIS WAY ON ORIGINAL

{1}Parcentage is number of patients with any event per 100 patiente in group.
*In 071 Hypervolemic Hyponatremia is defined as baseline serum sodium < 135 nEq/L

Source: Applicant's Table 7.3, pg 58, response document

The following tables present only those events or term groupings which occurred in at least 3
patients in a treatment group, and occurred with a frequency at least 1% higher in a conivaptan
group than in the placebo group. Some terms appear more than once, because they were part of
more than one grouping.

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.4: Number and Percentage of Hypervolemic Hyponatremic Patients with
Events Within Atrial Arrhythmia and Cardiac Failure Event Term Groupings; Events
Which Occurred in at Least 3 Patients in Any Group, and Which Occurred with a
Frequency at Least 1% Greater in a Conivaptan Group than in the Placebo Group;
Intravenous Studies 027, 071, and 080

Event Term Preferred Pbo | 20mg | 40 mg | 80 mg | 120 mg | Any Coni
Grouping Term Dose
N=14 | N=14 | N=73 | N=15'| N=10 N=112
n(%) | n(%) | n(%) | n(%) | n(%) n (%)
Atrial arrhythmia Any AE 0 1(7.D 2Q2.7) 0 1 (10.0) 4(3.6)
events
Atrial fibrillation 0 1(7.1) 227 0 1(10.0) 4(3.6)
Specific cardiac failure | Any AE 1(7.1) 0 11 (15.1) 1(6.7) 0 12 (10.7)
event terms
Cardiac failure NOS 0 0 34.n 0 0 327D
Congestive cardiac 1(7.1) 0 6(8.2) 1(6.7) 0 7(6.3)
failure aggravated
Cardiac disorders SOC | Any AE 5(35.7) 314 19 (26.0) 3(20.0) 3(30.0) 28 (25.0)
Atrial fibrillation 0 1(7.DH 227 0 1 (10.0) 4(3.6)
Cardiac failure NOS 0 0 341 0 0 327
Congestive cardiac 1(7.1) 0 6(8.2) 1(6.7) 0 7(6.3)
failure aggravated
Ventricular tachycardia 0 0 1(14) - 1(6.7) 1(10.0) 327
Cardiac failure SMQ Any AE 1(7.1) 0 9(123) 1(6.7) 1 (10.0) 11 (9.8)
Cardiac failure NOS 0 0 341 0 0 327
Edema NOS 0 0 4(5.5) 0 0 4(3.6)
Pulmonary congestion 0 0 3(4.1) 1(6.7) 0 4 (3.6)
Cardiac failure Any AE 3214 1(7.1) 22 (30.1) 4(26.7) 1(10.0) 28 (25.0)
"augmented' SMQ
Cardiac failure NOS 0 0 3.1 0 0 32N
Congestive cardiac 1(7.1) 0 6(8.2) 1(6.7) 0 7(6.3)
failure aggravated
Dyspnea exacerbated 0 1(7.1) 4 (5.5) 1(6.7) 0 6(5.4)
Edema NOS 0 0 4(5.5) 0 0 43.6)
Pulmonary congestion 0 0 3(4.1) 1(6.7) 0 4(3.6)
Source: Applicant's Table 7.1, pg 54, response document
Table 7.1.3.3.1.5: Number and Percentage of Hypervolemic Hyponatremic Heart Failure

Patients with Events Within Atrial Arrhythmia and Cardiac Failure Event Term

Groupings; Events Which Occurred in at Least 3 Patients in Any Group, and Which
Occurred with a Frequency at Least 1% Greater in a Conivaptan Group than in the

Placebo Group; Intravenous Studies 027, 071, and 080

Event Term Preferred Pbo | 20mg | 40mg | 80mg | 120mg Any
Grouping Term Coni
Dose
N=10 | N=8 | N=50 | N=11 | N=10 N=79
n(%) | n(%) | n(%) | n(%) | n(%) n (%)
Atrial arrhythmia Any AE 0 1(123) | 2(0) 0 1(10.0) 4
events
Atrial fibrillation 0 1(125) | 2@0) 0 1(10.0) 4.0
Specific cardiac failure | Any AE 0 0 11220y | 101) 0 12 (152)
event terms
Cardiac failure NOS 0 0 3(6.0) 0 0 333.8)
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Table 7.1.3.3.1.5: Number and Percentage of Hypervolemic Hyponatremic Heart Failure
Patients with Events Within Atrial Arrhythmia and Cardiac Failure Event Term
Groupings; Events Which Occurred in at Least 3 Patients in Any Group, and Which
Occurred with a Frequency at Least 1% Greater in a Conivaptan Group than in the
Placebo Group; Intravenous Studies 027, 071, and 080

Event Term Preferred Pbo 20mg | 40mg | 80mg | 120mg Any
Grouping Term Coni
Dose

N=10 | N=8 | N=50 | N=11 N=10 N=79

n(%) | n(%) | n(%) | n(%) | n(%) n (%)
Congestive cardiac 0 0 6 (12.0) 19.1) 0 7(8.9

failure aggravated

Cardiac disorders SOC | Any AE 3(10.0) 2 (25.0) 17 (34.0) 3(27.3) 3(30.0) 25(31.6)
Atrial fibrillation 0 1(12.5) 2 (4.0) 0 1(10.0) 4(5.1)
Cardiac failure NOS 0 0 3(6.0) 0 0 3(3.8)
Congestive cardiac 0 0 6 (12.0) 1(9.1) 0 7(8.9)
failure aggravated
Ventricular tachycardia 0 0 1(2.0) 109.1) 1(10.0) - 3(3.8)
Cardiac failure SMQ Any AE 1 (10.0) 0 8 (16.0) 109.1) 1(10.0) 10 (12.7)
Cardiac failure NOS 0 0 3(6.0) 0 0 3(3.8
Edema NOS 0 0 3(6.0) 0 0 3(3.8)
Pulmonary congestion 0 0 3(6.0) 109.1) 0 4.1
Cardiac failure Any AE 2(20.0) 0 20 (40.0) 4(36.4) 1(10.0) 25(31.6)
"augmented" SMQ
Cardiac failure NOS 0 0 3(6.0) 0 0 3(3.8)
Congestive cardiac 0 0 6 (12.0) 109.1) 0 7(8.9)
failure aggravated
Dyspnea exacerbated 0 0 4(8.0) 19.1) 0 5(6.3)
Edema NOS 0 0 3(6.9 0 0 3(6.8)
Pulmonary congestion 0 0 3(6.0) 1.1 0 4(5.1)

Source: Applicant's Table 7.2, pg 56, response document

Among hypervolemic hyponatremic patients without heart failure, there were no atrial
arrhythmia or heart failure events or event groupings which met the criteria of occurring in at
least 3 patients in any conivaptan group and at a frequency at least 1% greater for a conivaptan
group than for the placebo group.

When considering all hypervolemic hyponatremic patients in these studies, for these adverse
event term groupings of interest, conivaptan-treated patients had a higher numerical frequency of
events within each of the heart failure groupings than did placebo patients, but conivaptan-
treated patients did not have a higher frequency within the overall cardiac event grouping than
did placebo-treated patients. The vast majority of patients who had any event within any of these
groupings were patients who had baseline heart failure (34/39 conivaptan-treated patients with
any event). When considering hypervolemic hyponatremic patients with baseline heart failure,
conivaptan-treated patients had a higher numerical frequency of events within each of the heart
failure groupings, and also within the overall cardiac events grouping. When examining the
frequency of heart failure events among hypervolemic hyponatremic patients with baseline heart
failure, each of three different grouping methods (two proposed by the applicant) for examining
the overall occurrence of heart failure events showed a higher numerical frequency of heart
failure events among conivaptan-treated patients than among placebo-treated patients.
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There were no atrial arrhythmia events among placebo patients; all 4 events occurred among
conivaptan-treated patients with baseline heart failure.

The applicant also provided tables for heart failure events for all patients with underlying heart
failure in all Phase 2/3 studies (both the hyponatremia and heart failure programs). These studies
include patients with and without hyponatremia. Tables for IV and oral studies are presented
separately.

Table 7.1.3.3.1.6: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 IV Studies
(Hyponatremia and Heart Failure Programs)

-------------------------------- TRERTHENT GROUF {1f=oermm oo oo e cc e
v ALL IV
BLATERD IV 10M3 Iv zom3 IV 40M3 IV 90M3 IV 12CMe YHOET
{103} eI iN=32) {N=339) {N=53]1 =43 (Ra2E3})
cLass PREFERRED TERK
serial archychmia ANY AE ol 0.3% a¢ w0 24 3.8 3 ¢ 3.4%F 2 ¢ 3.8%1 4 s.5%) 20 { a.a%)
Bvents
Atrial fikeillatiem e c.o%) o0 { €A% 2 ¢ G.O%F ¥ { 3.4Y) 3 ¢ I.B¥) 1§ 2.a%) 3 ¢ 1.4%)
serial flutter 6 € G0kl 04 co¥ 14 3.3% o { c.o¥ 2 ¢ 1.5%1 3§ .18} 5 ¢ 2.9%)
Cardiac Pailurs ARY B 20 L% 1 { 2.7 14 3.1%1 & ¢ 4.5%) 1 ¢ 1.8%] 11 2.4%) 4 § 3.2k
Eventa
Cardiac failure KRCS T f 1.0% ¢ 0.0%) o4 0.082 9 { o.0t3 o { .okl 9 { ©.9%F 0 ¢ c.a%)
Cardiac failurs acute DL 00%] 3¢ po¥) O 6.0%) 9 ¢ 0.0} 1{ L.3% O { €.9% 1 { C.$8%]
Cardiac failure chronic L0 o1a% 9 o.0%) a{ 0.0% 1¢ 1.1%) o { 0.0%) 0 ¢ c.O%¥) 1 { €.4%)
Cardiac failure ol 60%] 24 2.7% 0 ¢ ©.3%) 2 { o.o) g ¢ c.o%} 0 ¢ o0.0%) 1 ¢ e.ak)
congeative
cardicayopathy Nog ¢ v.o%) o ¢.a¥) o { c.ot} 2 2.2% a4 ©.0%) 1% 2.4%) 3 §{ 1.24)
Congestive cardiac 6 ( 0.0} o { G.o%t 1 { 3.1% 9 { .06 O ¢ p.o%) aq ¢ ©.08) 1 ¢ .4k
failure sggravated
Cemgestive cardiompopathy & ( 0.0%) & ¢ 0.08) 0 { €O%) 1 { 1.1%} a ¢ w9 ¢ oot 1 { e.dt)
Cardiac @isorders ANY AR 22 (21.4%] 2 ¢ £.4%) 4 { 13.5%) 14 { I5.7%) 13 { 22.6%1 13 ¢ 31.0%) 45 { 17.5%)
Jngina pectoris 20 1.5%) ¥4 ook) S 008 2 2% 1 { 1.9%) I { .48 4 { 1.8%]
Aogina unstable 20 1.9% 0 ¢{ wof) a{ 6.08) a{ 0.0%1 01 G.O% 0 { G.a¥l 9 { c.o%
Arrial fikeillaticn G c.o¥t a{ oo ¢ cok) 3¢ 3.4% 2 ¢ 3.8%% 1 io2.4%) 5§ 2.4%)
Atrial flutter ¢ 6oy o ¢ c.a%) 1{ 3.1% 9 { oc.00) 1 ¢ 1.8%) 3 ¢ 7.381 5 {2,081
Atrial thrombozic G 6ot o C.O% 5 { €.O% 2 { 2.2%8) 4 ¢ 0.0%) a4 ¢ ©.o¥ 3 ¢ 0.8k
#rrioventrionlar block L 1.0% 0 ¢ 0.0% 9 { c.o%} 3 { o0.0%] o ¢ C.o%f 1 ¢ 3.4%) 1§ c.4%)
completa
Atrioventricular Block 20 1.9% o ¢ ©.9%W o4 oAbl o { €.0% 1 ¢ I.3% 4 ¢{ 0.0%1 1 4 C.4%)
mecond degree
Bradycardia Nog € ( 5.8%) 34 nvoof) 44 0.0k) 04f c.ob) o { 0.0% 1 { 2.4%1 1 { c.4%)
Cardiac arrsat v ove$) a¢ pod) af c.oki 2 ¢ z.280 0 ¢ GO0k 0 % C.o%) 2 i c.ad}
Cardiac failure Nos T f 1.0%f 9 ¢ ©.0f) 0 { .04 o ¢{ o.00) O ¢ 0.o0¥] 9! c.of) o { G.a%)
cardiacz failure acute o ca%l a¢ ro¥l ai 0.0 0 f oc.oti 1{ 1.9t o ! o.o% 1 1Ay
Cardiac failure chronic T 1.0% e { c.o% o0 ¢ ©.o% 1{ 1.1%) 4 ¢ C.0%] 0 1 C.0%) 14 0.4%)
Cardiac failure ¢ eo%) 1§ 2.9 0{ o.0% A¢ ©.O% 0 ¢ 0.0%] O ¢ 0.08) 3 § G.4%)
ceagestive
Cardig-pespizratory arrest L ( 1.0%} o i c.o%) oi co¥) 9 ¢ c.o¥) 0 $ w.a%l 1 ¢ 2.3% 1 { c.4%)
Cardiomyopathy ®oB T f DoY) o4 Do) 04 0.08) 2 ¢ .28 0 { C.9%) 31 { 2 4% 3 { 1.z%)
Cardiopulmcnary failure L 1.0% o0f €9o%] 0{ G.0%) o 4{ .08 a{ c.0% a { v.0%1 4 { c.ot}
Congestive cardiac C( co% 4¢ 0.0%) 3¢ 3.18) 9 c.oW) 0 { .08 O { C.0%t 1 ¢ ©.4%)
failure aggravated
Congeative cardismy hy ©f ©0.0%] 9 ¢ 0.o%) @ { o.0%t 1 ¢ 1.1%F 04 c.oM) o ! c.ok) 14 ¢ 4%)

{l}percentage is number of patisnts wich sny ewsnk par 100 pstieats in group.
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Table 7.1.3.3.1.6 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 IV Studies
(Hyponatremia and Heart Failure Programs)

-------------------------------- TRERTHENT GROUF §1j-- ===~ oo oo oo oo
v AL IV
PLACEED IV 10M3 IV 20M3 IV qom3 IV soma IV 13C0ME YHOET
{N=103] {Ne3 7] {H=32) iR=8%) {N=53) iN=$2] (Re253)

CLAES - PREPERRED TERM

Cardiac dizorders Coronary artery disease Gt 0ok 9 0o¥ 04{ ookl a{ ©.o¥ ¢ C.o¥l 1 ¢ z.4%] 14 ©.3%)
sggravated

Coronary artery occlugsion ¢ | ©.a%) 2 { .a%) o c.a%l o 4 C.o¥l 1§ L.9% 0 ¢ C.o%1 1 ¢ G.4k
Ischaemic cardiomyepathy ¢ { 0.0%F @ ¢ c.0%) 1 { 2283 04 c.of) 9§ 0.0%) 1 ¢ 2.4%) 2 ¢ o.sd}
#itral valve incompstenze €« { C.0%] 0 ¢ 6.0¢) 0 ¢ 6.08) I § 0.08) 9 ¢ L.9% 1 ¢ 2.a%) 1 { .4y
Hyccardial infarction Lf 1o%y 0{ co%) 04 £.08) 0 { D.O%) 1 ¢ 1.9%) 9 ¢ 0.9% 1 { o©.4%%
Balpitaricaz 1 ( .08 9 ¢ wG.o¥) 3¢ v.ok) a ¢ p.ofy a ¢ Al 3 { c.a®) 4 ¢ ©.a%}
8ick simuz myndrome C{ c.0%) 2¢ o0.0%) Q¢ ©.0%F o ¢ c.o%i 1 ¢ Lg%l 9 { o.a¥i 1 { 0.4%)
ginuo bradycardia Cf wa¥) a{ c.a¥) o { C.O% 1 { L.1%! O { G.o%t 9 { 0.9%) 1 { C.4%)
Sinus tachycardia ¢ 6a¥l 2{ ©.a%) 9 ( c.a¥) 9 4 G.o¥l O ¢ ©.0%) 1 ¢ 2.4%) 1 ¢ ©0.4%]
Veatricular bigeminy 1 i 1083 9{ o.0t) 14 3.318) 0! 0.9%8) @ ! G.I¥) 4 i €. 0%) 1 ¢ o.4%)
Ventricular extrasysztoles ¢ [ ©.a%] 2 ¢ 0.0%) o { c.of! 14 .38 1% 1.3%) o0 { c.o¥} 2 ¢ [P%-1 7]
Ventricular fibrillaticm 1 f 1.0%) O { G.oty 9% £.0%) 21¢ 1.18) 4 § .98 3 ¢ 2.4%) 2 ¢ o.ER]
Ventricular rachycardia 1¢ { s.9%f 1 ¢ 2.7%) o ¢4 c.o¥) 3¢ 1.a8t 5 42138 4 { w.5%) 16 { =.5%)
Cardiac failure ANY XE £ 3.9%) 2 S5.4¥% a4 C.0¥ § ¢ S5.5%1 4 { TF.sk1 5 { 11.9%1 15 { &.3%)
{sm)
Cardisc failuras No8 I 1.0%] 3 ca%) o § €a% 0 { C.o%f O { C.9% 9 i G.0%F 0 ¢ 6.0%)
cardiac failure acute ¢ [ 0Q%] ¢ oa%) 04 co%) o ¢ c.ob) 14 1.9% o ? 0.0%] 1 { ©.4%)
cardiac failure chronic Ll 0%y 0 coof) 9% o.0%) 14 1.38) 4 4 0.9% 4 ¢ 0.9%) 1 { 0.4%]
Cardiac failurs € @okl 14 3.7 94{ °.0%) @ { o.o¥t a{ v.9f) 9 { wp.a®) 1 { ©.4¥]
congestive
Ccardisc index decreased Cf La¥) o 0.0%) 9 { % 1 { L.3% 0 { c.ofs O { G.O¥) 1 § G.4%)
Cardicpulrenary failure 1 1.o%] 2{ oo 2§ c.a¥ o0 { c.otl 2 { c.o% 9 i ©.9%) 0 { 06.0%)
Beart transplant ¢ ( a%) a{ cav) 94§ c.a% o { c.9% o { 0.o% 31 | 2.4%9 i 0.4%)
rejectizn
Dedena N33 ¢ { G.o%y 1 ¢ I.7%) 9 C.0%) 24 Z.2%) 3 ¢ G.9% ¥ ¢ C.a¥] ¥ 4 1.2%)
Pulmonary songesticn 2 { 1.3 904 0.0%1 @ 4{ o©.0%) 12 f01.a%1 2 ¢ 3.8%) T { 4.8 B { 2.9%]
Bulmonary cedems WCZ € { 0.9%) 9 4{ 0.0%) a ¢ ¢.0%) § €% 1 ¢ 1.9%) 2 { 4.8%) 3 { 1.2%)
Cardiac failurs ANY X2 15 { 13.8%) 2 ¢ S.4%) 1 { 3.1%] 35 { 16.3%F 15 { 28.3%7 13 { 31.0%) 48 { 18.:2%)
{Augmented sMQ)
cardiac fsiluxe Wo2 14 1.0%) 9 ( oAk} 04 6.9%) 0 ¢ c.0%) O ¢ 0.0t 4 ¢ 0.0 a{ 0.0%)
Cardiac failurs acute C{ ©0.0%] 9 ¢( ©0.08) 04¢ ©C.0%) 9 ¢ 0.0%) 1 §1.9%) a4 ¢ 0.9%) 1 ¢ .43}
Cardiac failwre chronic 1 1.0t 04 o.0%) 94 008 24 1.3% 2 ¢ op.o¥l 9 ¢ o.a¥) 1 { 0.4%)
Cardisc failure ( ©o¥) 1¢ 2.9 o0 ©.9%) 0 ¢ 0.0k © ¢ C.a%F O { Cc.a%f 1 { c.a%)
congestive
tardisc index decreaped G 0% O ¢ °0.0% 9 { 0.a% 3 { L.1%1 0 { C.a%{ O { G.9%1 1 { G.4})
cardicaypopathy NS e 0.08) a{ 6.o%) 94 ca¥l 2 ¢ 2.3} 0 ¢ C.o% 14 z.4%) ¥ & 1.2%)
cardicpulmemary failure T { 1.0%} 0 { ©.0%) £ 0.0%) 0 ¢ £.0%) 93 0.0%) O { &.9% o8 ¢ oc.9%}

{L}Percentags is number of patisntz with any event par 100 patientz in group.

Table 7.1.3.3.1.6 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 IV Studies
(Hyponatremia and Heart Failure Programs)

-------------------------------- TREATHENT GROUR {1} -~ ~romossmcomc e o e
v ALL IV
ELACERD IV 10M3 IV 2083 IV oM IV 5OM3I IV 12CHE THOE T
{H=18a} R=37) iR=32} {H=89) {N=53} {B=42i (He253)
cLa2g PREVERRED TEBRM
cardiac failure Congestive cardiac e{ cot) 04 c.o%) 3¢ 3.1%) o { v.o%] a ¢ ©.o%F ad o.ok] 1) o0.4%)
{augnented SHQS failure aggravated
Cengestive cardiomyopathy © 1 C.0F) @ ¢ 0.0%) 4 ¢ ©.0%) 2 { 1.31%1 © ¢ o.ak1 o £ €.a% 14 ©.4%)
Dyapucea €1 5.83%) o oa%1 o 0.0 2{ z2.2%) 2¢{ 3.8%) O ¢ C.9%) 4 { 1.4%)
Dyspnoea exacerbated e { 7.8} 0 { 0.9% O { G.0%t) & { 5.0t} 19 { 18.3%) 3 { 1%.0%) 25 { 1¢.3%]
Heart transplant o1 0% af 0.08] 0 v.0%) &4 c.0%] o i C.9% 1 { 2.4%1 1 { 0.4%1
rejection
Oadena NS 0 f( G.o&) 14 2.7 o0 { c.O%} 2 { 2.2%) a e.0%) O ¢ ©.0%) 3 { r.2%
Pulmonary congestics 20 1.5%) 3 { o.a%! 0 { C.a%) 1 ¢ 1.3%1 2 ¢{ 3.5 2 { d.50) 5 ¢{ 2.0%)
Bulmonary cedema NOS U eot] 2¢{ 0.0%) 04 0.0%) o { €.OF 17 1.3% 2 { a.88) 3 { 1.2%)

Source: Applicant's Table 17.1, beg pg 122, response document
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Table 7.1.3.3.1.7: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 Oral Studies
(Hyponatremia and Heart Failure Programs)

-------------------------------- TREATHENT GROUP {1} ---~-ecomm e cscaaamcrmaaannes
CEAL ALL ORAL
ELACERD ORAXL MG  CRAL 10MG CRAL J0MG@ ORAL 4CHG  CRAL 3CHG THaET
iN=187) {H=d} iR=50) {H=18T} {¥=132) [N=192]} (N=565]
CLASE EREFEREED TERM
Atrial arvhythmis SNY AR 1 o5t 0 woo¥] 1 ¢ 1.3%) 4 { 2.1%) & ¢ 3.1%F 2 ¢ .9k} 11 { 1.5%)
Bvents
Atrial fikerillaticn 1{ 6.s5% 9§ 008) o0 ( €.0%) 4 { 2.1% 4 { 318 0 ¢{ €. 0%) 8 { 1.4%)
Arrixl flutter 6 { 0.0% 2 ¢ 0.8 1 4{ 2.3%) 04 G.O%] 3 ¢ 1.8% o ¢ c.ok) 4 % .
Cardiac Fsilure MY A= 11 { s.09%) 1 ¢ 235.0%) 4 ¢ £.0%) 9 { 4.8%) B ¢ .28 4 { 3.9%) 24 { 4.8%)
Bvents
Cardiac fsilure ucoe I { 1.8% a{ o0.0%) 2 { 2.5%) 1 ( 0.5%] 1 ¢ 0.5% 0 { .04} &4 { ©.I%)
cardiac failure T { 058 a{ 0.0% 90 { €A% 1 4 C.5%) 3¢ 0.0% 1¢ 1.9%1 2 { G.4¥%
cosgestive
Congestive cardiac T O3 2 ¢ 25.0%) 34 3.8%) 8 ¢ @.2%) 7§ 3.8%1 3 { 2.9%1 22 § 3.9%)
failure aggravated
Cardiac disordsrs  ANY AR 26 { 13.9% 1 { 25.0%) 15 { 18.8%) 23 { 13.4%) 2 { 11.5%) 13 { $.9%7 7¥ { 1%.9%)
#Acute coronary gymdroms T { o.5%) 9 ¢ oo o0 { o.0¥] 9 ¢ La%) 2 ¢ 0%t 9 { .k 9 ¢ p.om)
zngins pectoris 24 1.3%) 3 ¢{ e.o% 44 S5.0%) § ¢ 3.2%) 1 { o.5%¥) 1 { 1.0%) 17 { 3.1%}
Zngina unztabls ©{ oo¥) o{ oo% Z{ I.5% 1 ¢ o.5%) o ( C.0%) 9 ¢ 0.AY) I ¢ O.s%
sochythoia wog ¢ ( .08 a¢ ol 214{ 1.3% 1 ¢ o.s%) a 4§ c.of) 1 ¢ 1.94F 3 { C.s¥)
2rrial fibrillaticm 1 ( e.5% 9 ¢{ £.0%] 04 ©.0% &4 2.2%) & { .38 5 ¢ 0.0 & { 1.4%!
A-rial flutter ¢ { 008 0 { c.o% 1 ¢ 1.3% 0 { 0.0% 3¢ 1.58) 9 { 0.0 4 § C.7%f
Zcrisventricunlar block e 0ot 9 ¢ Co¥) 4 ¢ A% 8¢ c.0%) 1 ¢ 6.5%) O ¢ o.o%F 1 ¢ O.3%1
complete
Atrioventricular block 3 1.6%) 0 { CO¥ 14 L.3% 0 ¢ 0.0%) O { C.O%) 9 { C.O¥ 1 ¢ 0.2%1
firge degres
Bradycardia ¥os 21 1.1% o ¢ £.0%) ¥ 4 3.e%p 1 { C.S%) 3 { 1.8%) Y { 1.0%) & { 1.4%¢
fundle branch block lefr 1] o5t 9{ eot] 14 1.3% 3¢ c.o%) 0 ¢ 0.9% O { c.0%) 1 { 0.3%)
Cardiac arTect ¢ { t.o%) o 9% 1¢ 1.3% 2 ¢ o.o%) 2{ 1.08) 1 ¢ L.O¥1 4§ O.7%¢
Cardiac failure Xoa 31 1.4%] 9 ¢ C.O%] 24 2.5% 14 ©.5%) 14{ r.s¥) 9 { ©.O%) 2 ¢ 06.7%
Capdias failurs 1 { c.s¥) 9 co%l 9¢ 6.0% 1 { w.S¥ O ¢ .98 14 L.9¥l T { 0.kl
congegtive
cardicgenic shock ¢ o.a%) o ¢.O%) @ ¢ e.o%] 1 e.5%) 0 { o.o¥1 g C.a%)] 1 4 ¢.a%y
Congestive cardiac TU o 3.7%) 1 4 28.08) 2 ¢4 3.8% &8 { 4.3%) T { 3.5%} 3 2.9%) 23 ¢ 1.3%)
failure aggravated
Coronary artery dioease c{ ca¥l @ oc.a¥%] 3§ o.o% 1 ¢{ o.5%) 0 ¢ c.a¥ 9§ e.a%l 1 { 0.2%1
neg
Hitral valve incongetence 1 { G.5%] B { 0.0%) 9 { 0.0%) 9 ¢ .ot} 8 ¢ G.9% 3 ¢ ©.9%) 9 { ©.0%)
Hycoardial infarcrion 10 c.s¥% a4 ca¥%) a{ e.o% o0 o) 90 4{ C.a¥ 9 ¢ C.a¥l A ¢ ©6.9%)
eslpitaticas 24 1aan a4 ca¥ 2 ¢ 0ok 3 { o.5% 9§ 0.AF 1 ¢ L.a¥) 2§ ¢.4ld
Binus arrhytbmia ¢ { c.0% 9 ¢ c.a%) a{ 0.08) 9 { C.O%) 14{ C.S¥| 2 f c.ak] 1 { ©.2%}
8inuc bradycardis ¢ { €.o% 2 ¢ £.0%) 0 ot} 9 ¢ C.o% 1! 6.8 9 ¢ ook 1 ¢ o.2%)

{1}Fercentage iz number of patientsz with any event per 10¢ patients inm groug,

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.7 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 Oral Studies
(Hyponatremia and Heart Failure Programs)

------------------------------------------------------------ GROUPEORAL = = == == == o= e em e et oo e e e e enceesssmc s e
-------------------------------- TREATHERT GROUF 41} -----=cmomom=somommomemsne oo
OPAL ALL ORSL
BLACERD CRAL SHG ORAL 10NG CRAL 20HG CRAL 4CHG  CORAL SOHG THIST
{H=187) 2203 | {H=20] {N=187} {N=-192} (N=1931 {R=-5551
CLASB PREFERPEU TERH
Cardiac disorders Bugraventricular ocU e.d% 9 ¢ c.a¥t 14 L.3%) 0 { ¢.0%) 4O ¢ €A% I ¢ 0.9¥ 1 ¢ ¢.2%)
extrazyctoles
supraventricular L o.5%) 94 o0.0%F 21 { 1.3% 90 ¢ ©0.0%} o ¢ 0.0%) o { 0C.0% 1 { 0.2%)
tachycardia
Tackycardia NCGE T { o.5% Q¢ o.o%! O c.a¥] 1 { o.5% 0 c.ob) 12 .08 2 { c.g¥)
Ventricular archythmia ¢ { c.ob) 2 ¢.0%) 9 ¢ €.0¥] 04 o.0%) 1 ¢ c.5% @ G.a%! 1 ¢ c.z¥)
Noz
Ventricular bigeminy ¢ c.o%) o0 4¢ 0.0% 9 { C.o¥t) o0 ¢ C.O%) 0 ¢ c€.0%) 1 ¢ 1.0%1 1 { 0.2%}
Ventrisular extrazysteles 1 [ C.s¥) 2 ¢ o.9%] o ¢ w.a®l 21 1.1%) a4 { oC.okt 2 { 0.0% 2 { 0.3%)
Ventricular fibrillatics 1 ( w.8%} 0 { ©0.0%] o0 { C.a%) o { O.O% 0 { C.0%¥) O { CG.0%) & { C.U%}
Ventricular tachycardis 2 ( 1.3%) o4 oot o ( c.0%) 1¢{ o.s¥) 24 1.0%) 9o 4 o.o0f] 3 { o.s5%)
Cardise failure SNY XE FIO3.7%) 94§ c.a%t 34 3.8% 8§ .3%) B { a.2t1 3§ $.9% 34 { 4.2¢)
{SM2}
Zcute pulmenary cedana L ( 0.5%) 04 0.0} a4 co¥ 3¢ LaA¥) 6 ¢ 0.0% o ¢ 6.0% a4 { C.o%
cardisc failure Nos 1f z.6%) ¢ ¢ c.a¥t 24 2.5%) 1 { o.5%) 1 { €sS¥) 3¢ 0.4% 4 { 6.7%)
cardiac failure 1L { o.5%j 2 { oa¥} 0§ w.o¥ 1% ©.5% 9 ¢ Go¥ 1 ¢ 1.a%) 2 i o.i%)
congestive
Cardicgenic sheock ¢ { ¢.9%) 2 { o0.9%) a4 { €¢.o8% 1 ¢ 0©.5%] 9 c.o%} 9 { G.0%1 1 ¢ c.2%¢
Central venous pressure & ( wa¥)] o { c.0% 0 { ¢.0f) 1¢ oSk} 0{ c.0%] o ¢ c.o¥f 1 ¢ oc.2%)
increas=d
Dyapnosa paroxysual ¢ { ¢0% o { C.Oo%i 2 4{ ©.3%) 1¢ o.5% o { €.9%¥) 1 ¢ 1.0%) Z { C.4%1
neocturnal
Necturnal dyopacesa ¢ { v.a%) o { oc.of) a{ ©.94 a2 ¢ wao¥) 21 ¢ o.5%) 9 ¢ 0,08 1 { C.3%Y
dedema ¥O3 1 ¢ 6.5%) 4 ¢ ©.9% 1 ¢ 1.3%1 9 { c.o%) 2z { 1.0%) I ¢ 2.9% § { OG.I%}
Pulmsnary comgezticnm 1f ¢St 0 ¢ oO¥! 0§ CG.a¥) 0 ¢ c.ob) 1 ¢ G.S¥1 1 { 1.4%) 2 { oc.4%
Fuloonary cedems NOS ¢ 0.9% 9 { o0.0%) a { c.o%) 2 ¢ C.a¥) 1 { 0.5%)] O { G, o%} 1 { o.2%k
Venouz pressurs jugular 1 ( o.5%) a9 ¢ o.o¥ 0 c.o%) 3¢ 1.6%) I { 1.0%) o ¢ c.otf & { GC.3%)
increaged
Cardiac failure ANY AE 23 ( 12.3%F 1 { 3B.08) 14 { 12.5%) 2§ { 13.9%) 27 { 14.1%) 13 { 13.7%) 7 { 13.s%)
{hugmented SHZ}
Scute pulmensry sedena 1§ e.s¥F @ cuakt 0 ¢ «.O%) 0 ¢ C.O%) a4 0.9ty 0 ¢ C.O¥ O { 0.0%)
Cardiasc failure NOS 3 ( 1.8% 9 { co%i 2 { 2.5%) 2% 0.5%) 1 { G54 0 ¢ C.O%} 4 . 7%
Cardiac f£ailure 1 { wv.s% 9 c.otd a{ o0.3% 2% w.s¥ o0 ¢ 0.0%) 1 { .08 2 { c.a%¢
ccngestive
Cardicgenic ghack s { c.a%) o { oot 9 ¢.o%] 1 { o.5%) 0 ¢ C.o%y O ¢ 0.0% 21 { c.2%)
Central venous pressure ¢ { o0.9%) 3 { c.o%)] D G.o% 14 o.5% a{ c.ot] a ¢ v.a%l 1§ C.z¥)
inzrezagzsd
Congestive cardiac 7 ¢ 3.7 14 2s.0%) 2 ( 3.s%) & ¢ &.2%) T { 3.6%) 3 ¢ z.9% 22 { 3.3%)

failure aggravated

{1}Pexcentage iz number of patients with any evest per 200 patients in group.

Table 7.1.3.3.1.7 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, All Heart Failure Patients in all Phase 2/3 Oral Studies
(Hyponatremia and Heart Failure Programs)

------------------------------------------------------------ GROUPaORAL === == == == e~ om e o e e e e e ceams e e
-------------------------------- TREATHENT GROUWP {1j-=-m==reme oo oo e
CRRL ALL ORAL
FLATEDD GRAIL EMG  ORAL 1GMG  ORAL I0MG CORAL 40HGE GOPAL SO0MG YHAST
{R=187} {N=gt {H=3D)} (N=187) (R=1321 (o102} {N=S555}
CLAZE. PREFERREN TERH
....................... B e e e o e e e e et o m e m e e A e e e S o o oA m = ———_——— e e e e e
Cardiac failure Dysproea 3 ( 188y 94 e.0%) 4 ¢ m.0%) 8 ¢ 2.7%F 3 ¢ 2§ 2.9%) 13 { 2.3%)
{Augmented SHGH
Dyspnced exscerbatsad € { 3.2¢) 2 { c.o%) 2 { 2.8%) 7 { 3.7% 11 { 5. i02.9% 23 { Z.1%)
Dyspuoay paroxyznal ¢ { eo%) 9 ¢ C.0%} 0 { ©9%) 1 ¢ @5% 9 ¢ w.o%) 1 { 1.3%) 2§ 0.4%)
nocturnal
¥ecturnal dyspacea ¢ { coby 2} o.a¥l o { £.9%¥) o0 { ©0.0%) 1 ¢ o.5%) 0 { G.0%] 1 { ¢c.2%]
Oedana WOB 1 { c.58) o { c.0%) 14{ 1.3%) g ¢ oCc.0% 2 ¢ 1.0% 2§ 2.9%] § { ©.3%)
Pulmonmary congeeticn 1 o5t o0 d c.okl 9 ({ 008 0 ¢ C.o%) 2§ C.5%) 124§ 1.9%) 2 4 C.4%)
Fulmonary cedems HOS ¢ { ot A ¢ C.0% O 0.0% 0 { ©.0%) 1 { 0.5%] a ¢ c.o¥) 1 { oc.2%)
Vensus pressure jugular 1L{ ¢.5%] a{ c.o%) a{ c.0%) 3 { 1.6y 2= ¢ 1.0%1 90 ¢ 0.9% 5 { 6£.5%)

increased

Source: Applicant's Table 17.2, beg pg 128, response document

The following tables, also for the heart failure IND studies, present only those events or term
groupings which occurred in at least 3 patients in a treatment group, and which occurred with a
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frequency at least 1% higher in a conivaptan group than in the placebo group. Some terms
appear more than once, because they were part of more than one grouping. Intravenous and oral
studies are presented separately.

Table 7.1.3.3.1.8: Number and Percentage of Heart Failure Patients with Events Within
Atrial Arrhythmia and Cardiac Failure Event Term Groupings; Events Which Occurred
in at Least 3 Patients in Any Group, and Which Occurred with a Frequency at Least 1%
Greater in a Conivaptan Group than in the Placebo Group; Heart Failure Intravenous
Studies 032, 038, 044 and 071

Event Term | Preferred Pbo 10mg | 20mg | 40mg | 80mg | 120mg Any
Grouping Term Coni
Dose
N=103 | N=37 | N=32 | N=89 | N=53 | N=42 N=253
n(%) | n(%) | (%) | n(%) | n(%) | n(%) | n(%)
Atrial arrhythmia | Any AE 0 0 1 (3.1 334 2(3.8) 49.5) 10 (4.0)
events
Atrial fibrillation 0 0 0 3334 2(3.8) 124 6(2.4)
Atrial flutter 0 0 13.D) 0 1(1.9) 3(7.D) 5(2.0)
Specific cardiac Any AE 2(1.9) 127 1G.D) 4(4.5) 1(19) 124) 8(32)
failure event terms
Cardiomyopathy 0 0 0 222 0 12.4) 3(1.2)
NOS
Cardiac disorders | Any AE 22 214) 2(54) | 4(125) | 14057 | 12(26) | 13(31.0) 45(17.8)
SOC
Atrial fibrillation 0 0 0 3(3.4) 2(3.8) 124) 6(24)
Atrial flutter 0 0 1 (3.0 0 1(1L9) 3(7.1) 5(2.0)
Cardiomyopathy 0 0 0 2(22) 0 1(24) 3(1.2)
NOS
Ventricular 1009.7) 127 0 334 | 6313) 4(95) 14(5.5)
tachycardia
Cardiac failure Any AE 5(4.9) 2(54) 0 5(5.6) 4(1.5) 5(11.9) 16 (6.3)
SMQ
Edema NOS 0 12.7) 0 22.2) 0 0 3(1.2)
Pulmonary 2(19) 0 0 1) 2(3.9) 2(4.8) 5(2.0)
congestion
Pulmonary edema 0 0 0 0 1(1.9) 2(4.8) 3(1.2)
NOS
Cardiac failure Any AE 15 (14.6) 2(5.4) 13.1) 15(16.9) | 15(28.3) 13 (31.0) 46 (182)
"augmented" SMQ
Cardiomyopathy 0 0 0 2(22) 0 1(24) 3(12)
NOs
Dyspnea 6(5.8) 0 0 222 2(3.8) 0 4(1.6)
Dyspnea 8(7.8) 0 0 8 (9.0) 10(18.9) 8(19.0) 26 (10.3)
exacerbated
Edema NOS 0 12.7) 0 2(22) 0 0 3(12)
Pulmonary 2(1.9) 0 0 1(1.1) 2(3.8) 2(4.8) 5(2.0)
congestion
Pulmonary edema 0 0 0 0 1(1.9) 2(4.8) 3(1.2)
NOS

Source: Applicant's Table 17.1, pg 122, response document

When considering patients from intravenous studies in the heart failure development program,
for these adverse event term groupings of interest, conivaptan-treated patients (compared to
placebo-treated patients) had a higher numerical frequency of events within each of the three
cardiac failure event groupings. A dose response was suggested for the MedDRA Cardiac Failure
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SMQ and the applicant's "Augmented Cardiac Failure SMQ". Conivaptan-treated patients did
not have a higher numerical frequency of events within the overall cardiac disorders SOC. All
these intravenous studies were placebo-controlled.

All 10 atrial arrhythmia events occurred in conivaptan-treated patients, with none in the placebo

group.

Table 7.1.3.3.1.9: Number and Percentage of Heart Failure Patients with Events Within
Atrial Arrhythmia and Cardiac Failure Event Term Groupings; Events Which Occurred
in at Least 3 Patients in Any Group, and Which Occurred with a Frequency at Least 1%
Greater in a Conivaptan Group than in the Placebo Group; Heart Failure Oral Studies
016, 017, 020, 024, 033 and 034

jugular increased

Event Term | Preferred Pbo Smg | 10mg | 20mg | 40mg | 80mg Any
Grouping Term Coni
Dose
N=187 | N=4 =80 | N=187 | N=192 | N=102 | N=565
(%) | n(%) | (%) | n(%) | n(%) | n(%) | n(%)
Atrial arrhythmia | Any AE 1(0.5) 0 - 1(1.3) 4(2.1) 6(3.1) 0 11(1.9)
| events
Atrial fibrillation 1(0.5) 0 0 4(2.1) 42.1) 0 8(14)
Atrial flutter 0 0 1(1.3) 0 3(1.6) 0 4(0.7)
Specific cardiac Any AE 11(5.9) 1(25.0) 4(5.0) 9(4.8) 8(4.2) 4(3.9) 26 (4.6)
failure event .
terms
Congestive cardiac 73.7 1(25.0) 338 8§(43) 7(3.6) 329 22(3.9)
failure aggravated
Cardiac disorders | Any AE 26 (13.9) 1(25.0) | 15(18.8) | 25(13.4) 22(11.5) 10 (9.8) 73 (12.9)
sSocC
Angina pectoris 2(L1) 0 4(5.0) 6(3.2) 1(0.5) 1(1.0) 122.1)
Angina unstable 0 0 2(2.5) 1(0.5) 0 0 3(0.5)
Arrhythmia NOS 0 0 1(1.3) 1 (0.5) 0 1(1.0) 3(0.5)
Atrial fibrillation 1 (0.5) 0 0 4(2.1) 42.1) 0 8§14
Atrial flutter 0 0 1(1.3) 0 3(1.6) 0 4(0.7)
Bradycardia NOS 2(1.1) 0 33.% 1(0.5) 3(.6) 1(1.0) 8(1.4)
Cardiac arrest 0 0 1(1.3) 0 2(1.0) 1(1.0) 40.7)
Congestive cardiac 73.7) 1(25.0) 3.9 8(4.3) 7(3.6) 329 22(3.9)
failure aggravated
Cardiac failure Any AE 73.7) 0 3(3.8) 8(43) 8(42) 5(4.2) 24(4.2)
SMQ
Congestive cardiac 737 1(25.0) 3(3.8) 8(4.3) 7(3.6) 3(29) 22(39)
failure aggravated
Edema NOS 1(0.5) 0 1(1.3) 0 2(1.0 2(2.0) 5(0.9)
Venous pressure 1(0.5) 0 0 3(1.6) 2(1.0) 0 5(0.9)
jugular increased
Cardiac failure Any AE 23 (12.3) 1(250) | 10(12.5) | 26(13.9) 27(14.1) 13 (12.7) 77 (13.6)
"augmented"”
SMQ
Congestive cardiac 7(3.7) 1(25.0) 3(3.8) 8(4.3) 7 (3.6) 3(29) 22(3.9)
failure aggravated
Dyspnea 3(1.6) 0 4 (5.0 527 2 (1.0 2(2.0) 132.3)
Dyspnea 6(3.2) 0 2(2.5) 73.7) 11 (5.7) 3(29) 23 (4.1)
exacerbated
Edema NOS 1(0.5) 0 1(1.3) 0 2(1.0) 2(2.0) 5(0.9)
Venous pressure 1(0.5) 0 0 3(1.6) 2(1.0) 0 5(0.9)

Source: Applicant's Table 17.1, pg 122, response document
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When considering patients from oral studies in the heart failure development program, for these
adverse event term groupings of interest, conivaptan-treated patients (compared to placebo-
treated patients) had a higher numerical frequency of events within the applicant's cardiac failure
event "Augmented Cardiac Failure SMQ" grouping, but not in the specific cardiac failure events
grouping or the MedDRA Cardiac Failure SMQ. Conivaptan-treated patients did not have a
higher numerical frequency of events within the overall cardiac disorders SOC. A dose response
was not suggested by the data. Of the 565 patients in oral heart failure studies, 530 (94%) were
from placebo-controlled studies. When considering only controlled oral heart failure studies,
results were very similar (Applicant's Table 17.4, pg 149, response document).

For atrial arrhythmia events, 11/12 events occurred in conivaptan-treated patients, with 1 event
in the placebo group.

The higher frequency (conivaptan vs placebo) of cardiac failure events which is seen in heart
failure patients treated with intravenous conivaptan, in the hyponatremia development program
studies and separately in the heart failure development programs studies, is of clinical concern.
It is of interest that this difference between conivaptan and placebo for heart failure events was
less evident among heart failure patients treated with oral conivaptan in the heart failure
development program. The reason for this difference is unknown, but could be related to the
significantly lower conivaptan exposure for the oral drug. This possibility is also supported by
the suggestion of a dose response for the "MedDRA Cardiac Failure SMQ" and the applicant's
"Augment Cardiac Failure SMQ" for the intravenous studies in the heart failure development
program.

The following table, also examining atrial arrhythmias and cardiac failure events, includes only
hyponatremic patients from intravenous heart failure studies. It does not include data from

hyponatremic patients with underlying heart failure who were in the hyponatremia development
program intravenous Studies 027 and 080.

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.1.10: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, Hyponatremic Patients From Heart Failure IND IV Studies (032,
038, 044, 071)

-------------------------------- THEATHMENT GROUP {1}--c-e~o-e-svv-oseemomoacoconacnn
w ALL IV
PLATERD IV 10M3 IV 2083 IV 40MG IV sOM3 IV 1I0HG YM28T
{H=12) iRag} {R-2}) {Ra1€] {N=1I} {Na1t {H=45])
CLASS FREFERRED TERM
Atrial Arrhythmia  ANY 2 ¢{ c.0%F 04 ©.0%F & ¢ go¥) o ¢ 0.gt) 0 { GOt} I § 1G.a%F 1 { 3.2%)
Bvents
Arrial fibrillatien o { o.o% 04 ©.0% o ¢ C.o%f O { €3 0 ¢ £.9%) 1§ r0.0%) 1 { 2.2%)
cardias Failure Y AE ¢ { .08} o4{ oC.o¥} o ¢ o.0%F 0 ¢ c.o%) 14 =¥ o ¢ c.o¥} 21 { 2.3%)
Bvents
Cardiac failurs acute ¢ { Gotl o 4¢ oco%) I ¢ o.o%) 0 ¢ .04 Y { £1¥ 2§ 0.I¥ 1 { 2.3%)
cardiac dizcrders ANY AE 3 (3508 14 16.M1 0 ¢ c.o%t 2 { 13.s8) 4 { 26.4%) 3 { 3C.0%) 13 { 22.2%}
angins pectoris 1{ 8.3% 04 G.O% 0 ¢ C.O%t 1§ €3% 1 ¢ £ a4 { 0o T { 44
Arrial fibrillatica ¢ { 69o% 04 co%) o3¢ C.0%) 0 ¢ G.o%} 8¢ €0} 1 ¢ 16.0% 21 { 228
Zrrieventricular klack 1{ 2.2% 0 4{ ookl o ¢ c.otl 4 ¢ o.o% 9 { ¢.0% 0 { eG.o¥l 9o { rv.0%)
ceaplete
Atrioventricular block 2 (16.7¢) 0 ¢ o©.0%) 4 ¢ ©.a%) 0 { €%} O { C.O¥) O 4 C.9¥% 3 ¢ ©C.0%]
mecond degrse
gradycardia KOS 3 L1678 0§ Cat) o 4 o.0%1 9 4 6.0% 9 { .03 1§ 1pa% 14 2.2%)
cavdiac failure acute ¢ { 0.08) o { G.08) o ¢ 0.0%0 0 ¢ o0.9% 1 { &.2¥ 0 { c€.0%) 1 { 2.2%)
cardicpulucmary failure 1 ( 8.2¢) 04¢ c.o%) o ¢ p.ot] o0 ¢ o.ok) 04§ c.a¥ o { ©.o% 0 { 0.0%)
Cexonary artery occlusion © ( 0.04F 9 4 ©.0% 0 ¢ ©0.0%] 9 { ©€.0% 14 s.a% 0 4 c.okr 1§ 2.2%)
., Iach ic cardiomyopathy ¢ ( o0.0%1 a { ookl @ { wo¥t 0 { ©.o%) 0o { c.0k] 1 ¢ 1ic.o%l 1 { 2.2%)
Mycoardisl infarcrion 1 8.3%) 0 ¢ C.o% 04 c.ott 9 ¢ €.0%) 14 £.2% 49§ ©ow) 1 { 2.3
Palpitaticng 1 { e.2%) 9 ¢ cofl 0 { o 9%) S { 0.0 Q¢ Cc.0%1 2 ¢ e.a¥] a2 ¢ c.of)
ventricular big=miny 1 ¢ 8.3%) 04¢ G.0%) a ¢ ©.9% o0 { ©.a%] a{ o.a¥% o { ek 0 { 0.04)
ventricular extraszyotolee € { G.0%) 0 { G.o%) 0 § ©.0%) 1 { €.3%) o { c¢.0% 2 { c.2®% 2 { 2.28)
ventricular fibrillation © { G.0%) 9 ¢ ©.0%) @ ¢ ©.0%1 o { ©.4¥%) 9 { GO} 1 { 1c.a%y 1 { 2.2%)
Ventricular tachycardis ¢ [ oot} 1 ¢16.7%) 0 ¢ 0%y 9 { ©€.9%) 14§ $.1%) 1 4 1C.9%) I { E.TW]
Cardiac failure ZNY RE T { 8.2%) 04 0%} o ¢ C.O0%1 1 €.3%) 2 { 18.2%] 1 { 1c.a%f 4 { 8&.3%)
(3021
cardiaz failure acute ¢ ( o.o%) a{ c.o%t @ ¢ ©.o%t o { ca%) 14 £a%) o5 { o008 1 ¢ 2.2t}
cardicpulmesary Esilure Lf a3t 9 { c.of a ¢ p.o%l 2 ¢ 0.a%) 94 Ca¥) > { €.9% o { c.o¥)
Heact tyanzplant ¢ ( 09% a{ cO¥l o0 ¢ oty 0 { €08} 9 ¢ c.o8) 1 ¢ 1eo%) 1 ¢ 2.%%)
rejacrion
QJedena NOS ¢ { ¢o%) 0% C.O%1 o i C.0% 1 ¢ €.3% 9 { c.o%) 0 ¢ C.A% 3 { I.2%)
pulmonary cange=srtion ¢ ( 6.0 a4 c.0%) @ ¢ 2O%¥) a{ ©.a% 1§ S.A%) 0§ C.a¥% 1§ 2.2%)
Cardiaz failurs SNY RE L ( a.3% 04 ¢co¥) 3¢ v.o%] 3 { 18.3%) 4 { 38.4%) 1 4 10.0%) 8 & 17.&%)
{Augmented SHQ}
Cardiac f£ailure acute ¢ €ca%) a4 c.a¥l ©° 4 c.o%l o c.o%} 14 2% 2 ¢ 0.0%) 1 ¢ 2.3%}
Cardicgulmcmary failures 1 8.23%) o4 o0k 0§ p.O0%¥) a4 0.9% 2 { ©.a% O { C¢.0¥ o0 { c.0%)

{LiPercentage iz number of patiantz with any evemt per 10C¢ patientn in gooup.
+« Hypenatremia ig definesd ac bageline sgarum sedium < 135 nEQ/L.

Table 7.1.3.3.1.10 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, Hyponatremic Patients From Heart Failure IND IV
Studies (032, 038, 044, 071)

v ALL IV
PLADEED v 19M3 IT 20M3 IV 4383 I¥ ORI IV 1ZCHG tHoaT
iKe12) iN=6] iN=2} iN=16} M=) {N=10] iR=4 5}
CLASS EREFEREED TE&H
Cardiac £silure Dyspoces 1 ¢ 8.3%) a¢ c.ot) a{ oc.ok} @ { c.o%) 1 { it} 4 { c.0%) 1 { 2.2%)
{Rugmented SHG:
Dyapuces exacerbated ¢ { 0.9%]1 o5 { G.0%) o ¢ c.e¥f) 3 {1B.8%) 1 ¢{ %) O ¢ c.o%) 4 { B.3%}
Heart transplant ¢ ( C.O%] 4§ €.0%) a ¢ GO¥) a4 { GO%) & { C.of) 1 { 10.0%) 1 { =.2%)
rejaction
Jed=ns W5 o1 ©.0%f 0 { ©C.0% 0 { oC.o8 1 4{ £3% o0 { o.6t] o ! o.o¥ 1 i 2.2%
Eulmonary congecticn ¢ { ¢c.o%} o0 ¢ c.a%) 90 ¢ ©0.2%) 0 { v.0%) 1 ¢ w.k) o { c.o%) 1 { 2.2%}

Source: Applicant's Table 17.3.2, pg 135, response document

Only 45/253 (18%) of patients in the heart failure development program IV studies had
hyponatremia. This small sample size prevents clear conclusions. There was no difference
between groups for specific heart failure events, the MedDRA Cardiac Failure SMQ, or overall
cardiac events. There was a higher incidence of events in the applicant's "augmented" cardiac
failure SMQ for conivaptan vs placebo, due to more dyspnea events in the conivaptan group.
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The following table, also examining atrial arrhythmias and cardiac failure events, includes only
hyponatremic patients from oral heart failure studies. It does not include data from
hyponatremic patients with underlying heart failure who were in the hyponatremia development
program. '

Table 7.1.3.3.1.11: Number and Percentage of Patients with Atrial Arrhythmia Events and
Cardiac Failure Events, Hyponatremic Patients From Heart Failure IND Oral Studies
(016, 017, 020, 024, 033, 034)

-------------------------- TREATHENT GRIUE {1f==--~vwweecocsrroncooswamw
CRAL ALL QRAL
BLACEES OEAL 10M3  OEAL 20583  ORAL 40M3  OBAL 20M3 YMOET
{H=13} H=8} iM=lf} (U5 E:3] N=T3 22 8- H
CLASE PRETERRED: TERM
atrial Avehythmia  ANY AE Gt a.0%) 1 { Lz.5k% & { G.0%r © i 9.6%F & { 0.0} 11 2.0%:
Bvante
Atrisl fluttsr & { 0.0%: 1 f 1z.8%% & { 0.ck} o [ o.0RF o ([ o0.o% 1 { 2.0%}
rardisc pailure KR KE 1§ 7.7%} 1y 12.8%; 2 ( 1z.5%¢ & ( 11.1R} o { o.otf S ( 10.2%}
Events
Sardiac failure 1T { T.7%y o1 o.0%F © ( 0.8} © [ a.Gk} ©{ 0.0%F € { 2.0%}
congeetive
cangegtive cardiaz ¢ ( o0.0%F 1 { 13.5%F 2 ( rz.s%: o ( 11.1R} o { 9.6%F s ( 19.2%
failure agarmrated
cardiac disorderz AWY AR 2 (15.4%y 3 f 2s.0%F 3 ( 1&.efr 3 ( 1i.1%% o Q.o ¥ ( 14.3%)
Angina unstable ¢ { o.0%) 1 (12.5%F o i o.c¥y o ( g.o®y o ( D.0%F 1 { 2.0%;
arrial flutter o { o0.c¥%: 1 f 12.5¢} © [ 92.0%} o { 9.0%} o [ 9.08F 1 | 2.68
Arricwentriculsr block 14 7.7%¢ G f O.0¥F o { 9.0%} o f 9.0%} 0 ( o.0%} W« { Q.0R}
first degree
cardiac £ailure 1 7.7%) o { o.c%F ¢ { 0.0k} o o0.0%F & ( 9.0% © { 2.0%}
oongesrive
cardiagenic shock o { a.0t} ©  O.¢kF 1 { 4.3%) o i 2.6k} o ( 9.0} 1 f z.o%}
Congsative cardiac o { 0.0%} 1 { 1z.5%y = { 12.8%¥} =z { r1.1%} © ( ©.o%} S { 10.2%}

£ailure aggravatsd

Bupraventricular o { D.c%F 1 { 12.58% O { o.ck} © ( Q.0R} © { 9.0t} 1 { z2.0%
mxtrasystolean

Supraventricular ¢ ( 0.0%F 1 [ 1z.8%r & { o.¢¥} € { 4.0k} ¢ f 0.08F 1 { 2.0%}
trachyszardia .

vantricular sxtrasystsles 6 ( 0.0%) © ( 9.0%f 1 ( 5.3k o ( o.oR} o[ 2.0k} 1 ( 2.04)

cardize failure ANY KB 1{ 7.7 6 { Q.0%F 1 [ 6.3%F o { a.o¥} o { 2.0%} 1 { 2.08}
(3N

Cazdiac failure T4 7.7 6 f 0.0% © ( J.oR) o 0.6%! o6 ( o0.0%) € f g.o0%

oongestive

Cardiogenic shock o1 ¢.0%; ¢ f 0.0y 1 { 6.3%) o { 0.0%} ¢ { 9.0%} 11 2.0%:
Cardiac £ailure ANY AE 1f 7.7% 1 f 1z.5%; S ( 32.3%) 2z ( L2.1¥F € ( 9.0%) & { 16.3%}
(fugmented sMQ)

Qardiac Eailure 1{ 7.7} €| OS.6%F o o0.0¢} © { d.0B} o[ 90.0%} © { 0.0}

congsstive

Cardiogenic shock o ( 2.0%} © 1 o.0%F 1 ( €.3% o f Oo.0RF ©° { o.0f} 1 { 2.0%}

Congestive cardiac G ( 0.0%} 1 { 1Z.8%§ 2 { 12.5%¢} Z { 11.1R} © ( 0.0%% § ( 12.2%}

£ailure agzravated

{1}Fercentags ig nunber of patisnts with auy event per 10¢ patientc inm group.
+ Hypcnatremia ic defined ag baceline merum sodium < 135 uEq{L.

Table 7.1.3.3.1.11 (cont): Number and Percentage of Patients with Atrial Arrhythmia
Events and Cardiac Failure Events, Hyponatremic Patients From Heart Failure IND Oral
Studies (016, 017, 020, 024, 033, 034)

-------------------------- TREATMENT GROWE 4{1lf-~c-~-coemecmvocmccoacocoax
ORAL ALL TRAL
PLACERC ORML 10MG ORAL Z0MG ORRL 40M3  ORAL €0M3 YMEE?
{H=13} (M=} (Hel6) (Nels} =T (=891
TLASE PREFERREC TERM
Cardiac failure Uyopacea o { 0.0k} o0 { 9.06¢} 2 (12.5¥ o ( 0.0tk ¢ { 9.¢0%r 2 { 3.1%}
{augmented SMQ)
Dyop tated ¢ ( o.oki © { 92.0%F 1 { &.3%} g ( 0.0k o { 9.o%) 1 | z.0&}

Source: Applicant's Table 17.3.2, pg 137, response document
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In the above table, specific cardiac failure events and events from the applicant's "augmented"
cardiac failure SMQ occurred more commonly among conivaptan-treated patients than among
placebo-treated patients. However, only 49/565 (9%) of patients in the heart failure program oral
studies had hyponatremia; this small sample sizes limits the interpretability of this observation.

The following table divides heart failure patients in all Phase 2/3 studies by baseline sodium
status (eunatremic vs hyponatremic). This population includes all heart failure patients in the
hyponatremia and heart failure development programs. Among heart failure patients who were
also hyponatremic, specific heart failure events and events in the applicant's "augmented" heart
failure SMQ occurred more commonly among conivaptan group patients than among placebo
group patients. This difference between conivaptan and placebo was not noted for eunatremic
heart failure patients.

Table 7.1.3.3.1.12: Summary of Atrial Arrhythmia and Cardiac Failure Events by Baseline
Serum Sodium Status, Patients with Baseline Heart Failure in All Phase 2/3 Studies
(Hyponatremia and Heart Failure Development Programs)

Hyponatremic Eunatremic

Event Grouping1 Coni Pbo Coni Pbo

N=94 N=25 N=724 N=265

n(%) n(%) n(%) n(%)
Specific cardiac failure events 6(6.4) 1 (4.0) 28(3.9) 12 (4.5)
Cardiac disorders SOC 17 (18.1) 5 (20.0) 101 (14.0) 43 (16.2)
Cardiac failure SMQ 5(.3) 2(8.0) 354.8) 10 (3.8)
Applicant's "augmented" cardiac failure SMQ 16 (17.0) 2 (8.0) 107 (14.8) 36 (13.6)

Source: Applicant's Table 16, pg 239, response document
1 For events contained within each grouping, see Table 7.1.3.3.1.6 and 7.1.3.3.1.7

The following table presents information from Study 071 on adverse events that were determined
to be of interest in the 2" cycle review. Study 071 was a placebo-controlled study of the effects
of different doses of intravenous conivaptan on heart failure outcomes in patients with New York
Heart Association functional class NYHA FC) III and IV heart failure. Not all patients in Study
071 were hyponatremic.

In this trial, atrial arrhythmia events occurred exclusively in conivaptan-treated patients, with
7.4% of conivaptan-treated patients experiencing an event. For specific heart failure terms, these
again occurred only in conivaptan-treated patients, with 3.3% of conivaptan-treated patients
experiencing an event. The incidence of any cardiac event was not higher among conivaptan-
treated patients than among placebo-treated patients. For the Standard MedDRA Query for
cardiac failure, 8.2% of conivaptan-treated patients had an event, while 7.5% of placebo-treated
patients had an event. For the applicant's "augmented" cardiac failure SMQ, 31.1% of
conivaptan-treated patients experienced an event, while 30% of placebo-treated patients had an
event. The majority of events in both groups were dyspnea events, although the incidence of
dyspnea events in the placebo group was higher than that in the conivaptan groups (pbo 13/16
events [81.2%], conivaptan 28/42 events [66.7%]). When one considers only non-dyspnea
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events in this "augmented" SMQ, there were 3 events among 40 placebo group pts (7.5
events/100 patients), and 14 events among 122 conivaptan group patients (11.5 events/100
patients). Overall, it appears that cardiac failure events (apart from nonspecific reports of
dyspnea) were more common among conivaptan-treated patients than among placebo-treated
patients in the heart failure Study 071.

Table 7.1.3.3.1.13: Number and Percentage of Patients with Atrial Arrhythmia and
Cardiac Failure Adverse Events, Study 071 (Intravenous Heart Failure Study)

-------------------- TREATMERT QROUE {1)---===-c=cceucoaocan-

I¥ PLACBBO IV 40MG IV BOMG IV 120G ALL YMG87
{N=40} {N=40} {N=40} (N=42} H=122)
CLASS DPREFERRED TERM
Atrial Arrhythmia Events AZNY AE 0 { 0.0%) 3 { 7.5%} 2 { 5.0%) 4 { 9.5%) 9 ( 7.4%)
Atrial fibrillation 9 ¢ 0,08} 3 ¢ 7.8%Y 2 { 5.9%) 1 { 2.4t} 6 ( 4.9%)
Atrial flutter 94 0.9%) 0 ¢ 0.0%) 1 { 2.5%) 3 { 7.1%) 4 ¢ 13.3%)
Cardiac Failure Events ANY AE { 6.4%) 3 { 7.5%) ( 0.0%) 1 { 2.4%) 4 { 32.3%
Cardiomycpathy NOS 3 { 0.8%) 2 ¢ 5.0ty 0 { 0.6%} 1 2.4%) 3 ( 2.5%)
Congestive cardiomyopathy 0 ¢ 0.0% 1 { 2.5%) 0 { 0.08) 0O 0.0t} 1 ( 0.8%)
Cardiac disorders ZNY AE 13 { 32.5%; 9 ( 22.5%) 9 { 22.5%) 12 { 31.0%) 31 { 25.4%)
Angina pactoris 2 4 5.0%) 20 5.0%) 1 { 2.5%) 1 { 2.4%) 4 { 3.3%)
Angina unstable 1 ¢ 2.5%) 0 ¢ 0.0%) Q0 { 0.0¢%) O ¢ 0.0t} O ( 0.0%)
Atrial fibrillaticn Q¢ 0.0%) 3 ¢ 7.5%F 2 { 5.0%) 1 { 2.4%) € { 4.9%)
Atrial flutter 0 ¢ 0.9% 0 { 0.08%) L { 2.5%) 3 { 7.1%) 4 { 3.3%)
Atrial thrombosis 0 { 0.0%y 2 ({ 5.9%; 0 { 0.0%) O { G.0% 2 { 1.6%)
Atrioventricular block completa L 2,58y 0 (¢ 0.0%) 0 ¢ 0.0%) 1 { 2.4%) 1 {( 0.8%)
Atriovantricular block second 2 ¢ 5.0% 0 ¢ 0.0%) I { 2.5%} @ { 0.0%) 1 ( 0.8%)
degree
Bradycardia NS 4 (10.0%) 0 {( 0.0%7 O { Q.0%) 1 ¢ 2.4%) 1 { O0.8%}
Cardiac arrest Q¢ 0.0% 1 ¢ 2.5%) 0 ¢ 0.9%) @4 ©.0%) 1 { 0©.8%)
Cardlo-raspiratory arrast 8 ( 0.0%) 0 ( 0.0%) 0 ( 0.0%) 1 { 2.4%) 1 ( 0.8%)
Cardicmyopathy NOS 0 ¢ 0.0%) 2 { 5.0¢) Q¢ 0.0%) 1 { 2.4%) 3 ( 2.5%)
Cardicpulmonary failure 1{ 2.5%) 9 ¢ 0.0%y 0 { 0.0%) O C.0%) G { 0.0%
Congeat ive cardiomyopathy QL 0.0%) 1 ¢ 2,58y 0 ¢ 09%) @ ¢ €.0%) 1 { 0©.8%)
Coronary artery diseage aggravated 6 { 0.0%) 0 ( 0.0%} 0 { 0.9%) 1 ¢ 2.4%) 1 { 0.8%)
Coronary artery occlusion L 008 0 0.0%) 1 §f 2.5%) ©{ 0.0%) 1 { 0.8%)
Ischaemic cardiomycpathy 0 0.0%) 0 { 0.0%) 0 { 0.0%) 1 { 2.4%) 1 ( 0.8%])
Mitral valve incompatence 9 { 0.9% 0 { 0.0%) QA { 0.0%) 1 { 2.4%; 1 ( 0.8%)
HMyocardial infarcticn 1 ( 2.5%) 0 ( 0.0%y 0 { 0.0%9) O { 0.0%) ©C { 0.0%)
Palpitations T ¢ 2,58 0 ( G.0%) O ( ©.0%) O 4{ 0.0¢} O { 0.0%}
Sick sinus syndraome 0 (¢ 0.0%} 0 { 0.0%) 1 { 2.5%8) 0 { 0.0%) 1 ( 0.8%)
8inus bradycardia 9§ 0.06%F 1 { 2.5%y 0 ¢{ 0.0%) O ¢ 0.0%) 1 ( 0.8%)
Sinus tachycardia O { 0.0%) 0 { 0.0%) 9 ( 0.0%) 1 ¢ 2.4%) 1 { 0.8%)
Ventricular bigeniny 14 2.5%) 0 ¢ 0.0%y 0 0.0%) €@ { 0.0%) 0 { 0.0%)
Vantricular extrasystocles 9 ( 0.0%) 1 ¢ 2.5%) I { 2.58) O { 0.0%} 2 { 1.8%)
Ventricular fibrillation 9§ 6.0%) 0 { 0.0%y 0 ¢ O0.0%) 1 ¢ 2.4%) 1 ( 0.8%)
Ventricular tachycardia TA{17.5%) 0 ( 0.0%) 5 { 12.5%) 4 { 9.5%) 9 { 7.4%)
Cardiac failure {SMQ} ANY AE 3 {( 7.5%) 2 { 5.0%) 3 ¢ 7.5%) S { 11.9%) 10 ( B8.2%)
Cardiopulmeonary failura 1 { 2.5%} 0 ¢ 0.0%) 0 ¢ 0.0%) O ({ 0.0¢) O ( 0.0%)
Heart transplant rejecticn 9 ¢ 0.90%) ¢ { 0.0%) 0 { 0.0%) 1 { 2.4%) 1 ( G.8%)
Oedema NCS 0 { 0.0% 1 { 2.5¢} 0 { 0.9%) O { 0.0%} 1 { 0.8y
Pulmonary congestion 2 { 5.08) 1 ( 2.5%) 2 { S.0%) 2 { 4.8%) 5 ( 4.1%)
Pulmonary cedema NGCS 0 { 0.0%} 0 ¢ 0.0%) 1L { 2.5%) 2 { 4.8%) 3 ( 2.5%)
-------------------- TREATMENT QROUP {lj----v----ccmmecooan
IV PLACERO IV 40MG IV soMa IV 12CMG  ALL YMO37
{N=40} {H=40) (N=490; {N=42} (N=122)
CLASS PREFERRED TERM
Cardiac failure ANY AE 12 { 20.0%) 11 ( 27.5%) 14 { 35.0%) 13 { 31.0%) 28 ( 31.1%)
{Zugmented SMQ}
Cardicmycpathy NOS 0 { 8.0%) 2 { 5.0%0) 0 ¢ 0.0%) 1 { 2.4%) 3 { 2.5%)
Cardiopulmcnary failure 1 { 2,58 0 { 0.0%; 0 ¢ 0.0%} O ( 0.0%t) 0 ( 0.0%)
Congestive cardiomyopathy a { 0.08) 1 ¢ 2.5¢) 0 ( 0.0%8) O ( 0.0%) 1 ( 0.8%)
Dyspnoza S {12.8%% 1 { 2.5%) 2 { 5.0%) O { 0.0%) 3 ( 2.5%
Dyspnoea exacerbated 8 { 20.08%) 7 { 17.5%) 10 { 25.0%) 8 ¢ 15.0%) 25 ( 20.5%)
Heart transplant rejection 6 { 0.0%) 0 { 0.0%) O & 0.0%) 1 { 2.4%} 1 ( 0.8%)
Oedema NOS o ( 0.0%) 1 ¢ 2.5%) 0 { 0.08} O ( 0.0t) 1 ( 0.8%)
Pulmonary congestion 2 5.0% 1 { 2,5¢) 2 { 5.0%) 2 ¢ 4.8%) 5 { 4.1%)
Dulmonary cedema NCS 0 ¢ 0.08) Q0 { 0.0%) 1 ¢ 2.5%) 2 ¢{ 4.8%) 3 { 2.5%

Source: Applicant's Table 7.4, pg 59, response document
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Please see Section 7.4.2.4 for further data regarding explorations for drug-disease interactions for
patients with underlying heart failure; information regarding efficacy outcomes in heart failure
studies is included in that section.

Overall, it appears that atrial arrhythmia events and cardiac failure events occurred more
commonly among hypervolemic heart failure patients who were treated with intravenous
conivaptan than among hypervolemic heart failure patients who were treated with placebo. This
signal is consistent across multiple populations of heart failure patients who were considered by
sodium status, development program, baseline volume status and route of administration.

7.1.3.3.2 Overly rapid rise in serum sodium

In the treatment of hyponatremia, an overly rapid rise in serum sodium is undesirable, as it is
associated with increased risk for a rare neurologic complication, central pontine myelinolysis.
All hyponatremia studies had defined criteria and responses for rapid rise in serum sodium.
Patients with overly rapid rise in serum sodium were identified by the presence of any one of the
following criteria:

¢ serum sodium increase >12 mEq in 1 day

¢ serum sodium increase >24 mEq/L total

e serum sodium exceeded 145 mEq/L

o study drug dose decreased or temporarily withheld by investigator because he or she

believed serum sodium was correcting too quickly

The incidence of overly rapid correction of serum sodium was higher for conivaptan-treated
patients than for placebo-treated patients. There were no cases of central pontine myelinolysis.
One patient had a delayed seizure without apparent sequelae. The following table details the
numbers of patients who met one or more criteria for overly rapid correction of serum sodium;
only the 20 and 40 mg/day IV, and the 80 mg/day oral groups are included, because these are
doses which would be associated with exposures in the range expected for the proposed clinical
dose. ‘

Table 7.1.3.3.2 Number and Percentage of Patients Who Met a Criterion for Overly Rapid
Rise in Serum Sodium, All Placebo-controlled Phase 2/3 Studies

Tx Grp Total N in Group n (%) with Overly Rapid Rise in Sodium
IV pbo 132 7(.3)
Oral pbo 240 8(3.3)
All pbo 372 15 (4.0)
20 mg/day IV 32 15 (4.0)
80 mg/day oral 147 14 (9.5)
40 mg/day IV 118 . 10 (8.5)
All patients in above dose groups 297 2709.1)

Source: Applicant's Table "Label Table 1", pg 191, response document

Conivaptan is associated with risk for overly rapid correction of serum sodium, but to date has
not been associated with permanent neurologic sequelae associated with rapid serum sodium
correction. The current Vaprisol® label contains cautionary language regarding this risk.
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7.1.3.3.3 Infusion Site Reactions

In the 1% and 2™ cycle reviews, infusion site reactions accounted for the majority of the
difference in the incidence of adverse events for conivaptan patients vs placebo patients. Per the
approval letter for the euvolemic indication, the applicant is conducting a study to explore
methods of decreasing the incidence of infusion site reactions.

The following table details the incidence of infusion site reactions for all IV conivaptan studies
(both hyponatremia and heart failure programs). Infusion site reactions occurred much more
frequently for conivaptan group patients than for placebo group patients.

Table 7.1.3.3.3.1 Number and Percentage of Patients with Adverse Infusion Site Events,
AN IV Conivaptan Studies (Hyponatremia and Heart Failure Programs)

System Organ Class Preferred Term Coni Pbo
N=581 N=132
n(%) n(%)
Any SOC Any infusion site event 305 (52) 8 (6)
General disorders and administration site conditions Any infusion site event 285 (49) 705
Infusion related reaction 1(<1) 0
Infusion site erythema 19(3) 0
Infusion site induration 1 (<1) 0
Infusion site inflammation 2 (<1) 0
Infusion site edema 3(<D) 0
Infusion site pain 9 () 0
Infusion site phlebitis 158 27) 3
Infusion site reaction 75 (13) 0
Infusion site swelling 7D 1(<1)
Infusion site tenderness 3 0
Infusion site warmth 1(<1) 0
Injection site bruising 1(<1) 0
Injection site cellulitis 12(2) 0
Injection site discomfort 1 (<) 0
Injection site erythema 2 (<1) 0
Injection site hemorrhage 1{(<1) 0
Injection site inflammation 2(<D) 0
Injection site pain 5(<1) 1 (<1)
Injection site phlebitis 5(<) 0
Injection site pruritus 1(<1) 0
Injection site reaction NOS 18 (3) 2(2)
Injection site swelling 2(<1) 0
Injection site tenderness 1(<1) 0
Injection site thrombosis 3(<1) 0
Venipuncture site bruise 1(<1) 0
Infections and infestations Any infusion site event 2 (<1 0
Infusion site infection 1(<h 0
Injection site infection 1(<1) 0
Vascular disorders Any infusion site event 24 (5) 1 (<1)
Deep vein thrombeosis 234 1(<1)
Phlebitis NOS 5 (<) 0
Phlebitis superficial 16 (4) 1(<1)
Thrombophlebitis 3(<1) 0
Thrombophlebitis superficial 2 (<1) 0

Source: Applicant's Table 4, pg 252, ISS
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For this cycle, the applicant devised a classification system for infusion site reactions, and asserts
that the majority of reactions were mild in nature. However, this post hoc assignment of event
severity must be interpreted cautiously. When one considers adverse events that met the criteria
for the regulatory definition of a serious adverse event, the incidence of serious infusion site-
related adverse events was higher for the conivaptan groups than for the placebo group.
Furthermore, discontinuations from study due to infusion site-related events were more common
among conivaptan-treated patients than among placebo-treated patients.

In the response document, the applicant entitled the following table as a label table. However, it
does not appear in the annotated Word version of the table provided by the applicant. The
clinical reviewer would not recommend its inclusion in labeling. The table is somewhat
misleading, as it implies prospectively defined severity classes. The choice of which adverse
events to include in Classes >1 is also somewhat arbitrary; one could argue that phlebitis or
thrombophlebitis of any degree is a clinically concerning adverse event. In that case, a large
percentage of patients in the conivaptan groups would move to a higher classification, indicating
that the majority of patients who experienced an infusion site adverse event had a clinically
significant event. Additionally, this classification omits at least one serious adverse infusion site
event (a jugular venous thrombosis).

APPEARS THIS WAY ON ORIGINAL
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Table 7.1.3.3.3.2 Applicant's Proposed Table for Classification (Post Hoc) of Infusion Site
Reactions

Nunber and Percentage of Patients with TE:AEs of Infusion Site Reaction by 80C and preferred term
Fool 6A: All Patients and Healthy Yclunteers - IV Studies {Population: SKF)
{027, 074, 079, 08¢, GBI}

¥M087 YHO87
PLACEBO 20MG/DAY 40MG/DRY
{N=69) {N=37) iN=318}
SYSTEM ORGAN CLASS (1} PREFERRED TERM
ALL SYSTEMS ANY RXE 3 ( €.3v) 27 ( 73.0%) 197 { 62.5%)
Clags I ANY AE 3 ( 4.3%) 27 ( 73.0%) 190 { 60.3%}
INPUSION SITE ERYTHEMA ¢ { .0%} 0 { 0.0%) 18 { S.7%
INFUSION SITE INFLAMMATION 6 ( 0.0%; ¢ ( 0.0%) 1 ¢ G.3%)
INFUSION SITE PAIN 1( 2.4% 0 ( 0.0%) 15 { €.1&
INFUSIQN SITE FHLEBITIS 1 ( 1.4%) 19 ( 51.4%) 102 { 32.4%}
INFUSION SITE RERCTIGN o ( 0.0%) 8 { 21.4%) 61 { 19.4%}
INFUSION SITE SWELLING L4 L% 0 .08 9 { 2.9%)
INJECTION SITE PHLEBITIS G ( 0.0%;) 0 ( 0.0%) 3 { 1.0%)
INJECTION SITE SWELLING 6 ( 0.08) 0 { 0.0%) 2 { 0.6V}
PHLEBITIS NOS 1 ( 1.4%) 1 ( 2.72) 8 { 2.5%
THROMBOPHLEBITIS SUPERFICIAL 6 ( 0.0%) @ ¢ 0.08) 2 { 0.6%}
Class II ANY AE ¢ c.01} 0 { 0.0%) 3 { 1.0%}
THROMBOPHLEBITIS 6 ( 0.08) 0 ( 0.0%) 3 { 1.0%
Class III ANY AE 6 { 0.00) 2 ( 5.4%) 5 { 1.6%}
DEEP VEIN THROMBGSIS 0 { oc.o%) 1 { Z.7¥} 3 ( 1.0%}
INJECTION SITE CELLULITIS 6 { 0.0 1{ 2.7%) 21 0G.6%

APPEARS THIS WAY ON ORIGINAL

(1} WITHIN A SYSTEM ORGRN CLASS, SUBJECTS MAY EXPERIENCE MORE THAN ONE ADVERSE EVENT. THE 8UM OF TERMS BY SYSTEM ORGAN CLASS
WAY EXCEED 100%.

Note:; Class III - Cellulitis at 1ntu310n eite/Callulitis and Deep Veln Thrombosis, Class II - Thrawbephlebitis {(not superficial
thrombophlabitis), Class I - All othere.

Source: Applicant's "Label Table 3", pg 193, response document

Infusion site reactions remain an important adverse reaction associated with intravenous
conivaptan.

7.1.3.3.4 Bone Marrow Events

In previous reviews of conivaptan, there was a safety signal for anemia. The following two
tables update the incidence of adverse events related to the bone marrow, for all IV studies, and
for all conivaptan studies. In both the IV and total populations, anemia occurred slightly more
frequently among comvaptan-treated patients than among placebo-treated patients. These tables
include both the data for the 2" cycle review, and the updated data for this cycle.
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Table 7.1.3.3.4.1: Bone Marrow Adverse Events, All IV Studies (Both Hyponatremia and
Heart Failure Programs)

YH097 Any Dase Placebko
NDA. Updated HDA Updated
System Organ Class ni{%) ni%} ni{sj ai%)
MzdDRA Term {R=445} {H=581) {(N=132} {N=122}
Patients ®ith at Least Ona Event ’ 23 {5} 35 (5} 7 {5} 7 £5)
Blood and lymphatic system disordera 18 () a1 (5} 7 (5} 7 {5}
Anacmia NOS 13 (3 25 {4 3 i2) 3 {2y
Febrile neutrcopenia 1 (<1} 1 (<1j [} a
Ircn deficiency anasmia 1 (<1} 1 (<1} L] @
Leukopenia HOS 1 (<1} 0 Q []
Microcytic anaemia 1] Q h g
Neutropenia g fo] Q L}
Hormochromic normocytic anaamia 1 (<1} 1 {1} 1 (<1} 1 {<1}
Sacondary aniemia b [e] 1 (<1} 1 {<l}
Thrombocytopenia 3 <1} 4 i<1) 2 {2} 2 {2y
Investigations 4 (<1} 3 {el} a Q
Hasmatocrit decreased 1 (<) 1 {al} L] 1]
Hasmoglobin decreased 1 (<)) 2 tcl) aq a
Platelet count dscreased 1 (<1} 1 {<1} a Iy
Red blocd cell count decreased [} 0 4] ¢
Whita blood cell count dacrzased 9 0 Q a
Skin and subcutanacus tissua disorders 1 <1} 1 {<1) Q L]
Purpura NOS 1 {<1} 1 {<i} <] a
Source: Applicant's Table 5, pg 254, ISS
Table 7.1.3.3.4.2: Bone Marrow Adverse Events, All Conivaptan Studies (Both
Hyponatremia and Heart Failure Programs, IV and Oral)
YMG7 aAny Duse Placeho
ND& Updataed HDA Updated
System Qrgan Class n(y) n{%) ni%j n{%}
MedDRA Term (N=1148} {H=1284) (N=372) iH=372}
Patients With at Least One Bvent 61 {5} 73 {8} 15 (1) 16 (4}
Blocd and lymphatic system disorders 48 {4 &L {5} 13 {3) 13 (33
Anaemia NOS 38 (3} 43 (@ 8 {2} 8 {2}
Febrils neutropenia 1 (<1} 1 1<1) ¢ [+]
Ircen deficiency anaemia 1 (<1} 1 1) 1] Q
Leukcpenia NOS 31 <1} 2 {«13 1 i<l} 1 f<l}
Micrcocytic anaemia 1 (<1} 1 {1} Q Q
Neutropenia 2 (<1) 2 {<1} J 1]
Normochromic normocytic anaamia 1 (<1} 1 (<1} 1 {<} 1 {<l)
Secondary anaemia Q9 0 1 {<l} 1 <1}
Throwbecytopenia 6 (<1} 7 (<1} : 2 (<1} 2 {<l)
Investigations 12 (1) 11 {<l) 3 {<l) 3 (<1)
Hasnmatocrit decreased 3 (1} 3 (<) 1 {<1} 1 {<1)
Haamoglabin decreased 8 (<1} 7 (<) a [}
Platelet count decreased 1 (<1} 1L {1} 2 {<l) 2 {elj
Red rleocod cell count decreasad 4 {<1} 4 {<1) (] 9
White blocd c¢ell ccunt decreazed 1 (<1} 1 {<1) a Q
8kin and subcutanecus tissue disorders 1 {<1) 1 {«1) 0 Q
Purpura NOS 1 (<1) 1 {<1) 2 9

Source: Applicant's Tabie 5, pg 256, ISS
7.1.3.3.5 Hepatobiliary Events

Across all conivaptan studies (IV + oral, hyponatremia + heart failure studies), and across all IV
conivaptan studies, hepatobiliary adverse events occurred slightly more commonly among
conivaptan-treated patients than among placebo-treated patients. The single case of hepatic
failure occurred in a patient who had underlying hepatocellular carcinoma and hepatic failure at
baseline.
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Table 7.1.3.3.5.1: Hepatobiliary Adverse Events, All IV Conivaptan Studies

YM087 Any Dose Placebo
NPA Updated HDA Updated
System Organ Class n{4) ni%j n{%) nivj
HedDRA Term {H=445} {N=58&1) = {N=132}
Patients With at Laast One Bvent 13 {3} 20 {3} 1 {<l)
Gastrointestinal disorders i} 2 {«1} Q Q
Ascites ] 2 €) i} il
Hepatobiliary disorders 3 (<1} & {1 1] q
Cholecystitis NOS 1 {<1; 1 {<1} ] 1]
Cholestasis 0 [+] i) a
Hepatic congestien ¢ 1 {<1} Q9 ]
Hepatic failure 1 {<1} 2 (<1} ¢ ¢
Hepatitis NOs 1] 2 a9 a
Hepatomegaly Q 1 {1} a 9
Jaundice cholestatic " 1 (<1} 1 {<l) a 2
Investigations 9 {2: 12 423 1 (<1} 1 {«1)
Alanine awminotransferase increased [] [ 1 (<1} 1 {<1)
Aspartate aminotranaferase increased G <] 1 {«1) 1 {«1)
Blood alkaline phosphatase increased 3 <} 4 {<l) [s] ]
Bloed bilirubin increased 1 (<1} 1 {<1} Q Q
Gamma-glutamyltransforase increased 2 (<1} 2 {l) 1 (<1} 1 {<1}
International normalised ratio 1 <1} 2 {«<1) Q [
increased
Liver function test abnormal 3 (<1} 3 {<l) [ 2
Prothrombin time abnormal KCS Q ¢ 0
Prothrombin time prolonged 1 (<1} 2 i<l) Q a
Hetabolism and nutriticn disorders 1 (<1} 1 {«ly Q Q
Hypoalbuminaemia 1 (<1} 1 ¢l i} /]
Hypoproteinaemia 1 (<1} 1 {<1) Q Qa
Nervous system discrders Q 1 {<1} Q Q
Hepatic encephalcpathy [} 1 {<l) q

Source: Applicant's Table 6, pg 257, ISS

Table 7.1.3.3.5.2: Hepatobiliary Adverse Events, All Conivaptan Studies AV + Oral,
Hyponatremia + Heart Failure Programs)

YM(037 Any Dose Placeke
Updateqd ND& Updated
System Qrgan Class nis) n{vi nis%i
HMedDRA Term {H=1284) {H=372; {N=372)
Patients With at Least One Bvant By 43 {3 & (2%, € {23
Gastrointastinal discrders 2 {<l} 4 i<lj L} 0
Ascites 2 (<1} 4 (<l 3 fi]
Hepatoblliary disorders 6 {«1} 9 (<1} a9 a9
Cholacystitis KOS 1 (<1} 1 {<l) L] ]
Cholestazig 1 {<l; 1 ¢<l} Q (1]
Hepatic congestion (] 1 (<1} a L]
Hepatic failure 1 (<1 2 (<1} [} a
Hepatitis NOS 1 {<1} 1 {<l} a ]
Hepatomegaly . 1 {<1} 2 (<1} 9 0
Jaundice cholestatic 1 (<1) 1 («1) 8 Q
Investigations 29 (3; 32 2 & (21 € ()
Alanine aminotransferase increassd 5 (1) 5 {<1j 1 (<1} 1 {<1}
Aspartate aminotransferase increased 6 (<1) % i«l) 1 (<lt 1 {<1)
Bloed alkaline phosphatase increased 4 {<1} S {<l) 1 {<l} 1 {<1)
Blood bilirubin increased 3 (<1} 3 (<1} 1 (<1} 1 (<)
Gamma-glutamyltransferase increased 7 (<1} 7 <1} 2 (<1} 2 {<1}
Intermational normalised ratio 3 (<13 4 {«1) 1 (<1% 1 {«1j
increased
Liver function test abnormal 11 («1}) 11 {<1) 2 (<1} 2 {el)
Prothrowbin time abnormal KNGS 1 (<1} 1 i<l) [i] L]
Prothrombin time prolonged 2 {<lj 3 {<l) [} ]
Metaboliem and nutritica disorders 2 (<1} 2 {<l} a a
Hypoalbuminaenia 2 {<} 2 {«1) L] L]
Hypoproteinaemia 1 (<1} 1 {<l) 9 [y
Nervous system disorders [} 1 {<1} ) ¢
1 {<1) 3 )

Hepatic encephzlopathy Q

Source: Applicant's Table 6, pg 259, ISS
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7.1.5 Common Adverse Events

7.1.5.1 Common Adverse Events Among All Patients With Hypervolemic Hyponatremia Who
Were Treated with Intravenous Conivaptan

The following tables list adverse events which occurred in at least three patients and which
occurred with a frequency at least 1% higher in a conivaptan group than in the placebo group.

Table 7.1.5.1 Number and Percentage of Hypervolemic Hyponatremic Patients Who Had

' Treatment-emergent Adverse Eventsl, Intravenous Studies 027, 071, 080

System Organ Preferred Term | Pbo (20mg | 40mg | 80 mg | 120 | Any Coni
Class (SOC) mg Dose
N=14 | N=14 | N=73 | N=15 | N=15 N=112
n(%) | n(%) | n(%) | n(%) | n%) | n(%)
All SOCs Any AE 11(78.6) | 13(92.9) | 69(94.5) | 14(93.3) [ 10(100.0) 106 (94.6)
Blood and lymphatic system | Any AE 2(14.3) 4 (28.6) 6(8.2) 2(13.3) 330.0) 15(13.4)
disorders
Anemia NOS 1(7.1) 2(14.3) 341 2(13.3) 3(30.0) 10 (8.9)
Cardiac disorders Any AE 5(35.7) 3(214) | 19(26.0) | 3(20.0) 3 (30.0) 28 (25.0)
Atrial fibrillation 0 1(7.1) 22.7) 0 1 (10.0) 4(3.6)
Cardiac failure NOS 0 0 3.1 0 0 327
Congestive cardiac 1(7.1) 0 6(8.2) 1(6.7) 0 7(6.3)
failure aggravated
Ventricular tachycardia 0 0 1(1.4) 1(6.7) 1 (10.0) 32.7)
Eye disorders Any AE 0 0 4(5.5) 0 0 4(3.6)
Gastrointestinal disorders Any AE 5(35.7) 3(214) | 3041.D) | 5(33) 2 (20.0) 40 (35.7)
Abdominal pain NOS 1(7.1) 0 6(8.2) 1(6.7) 0 7(6.3)
Constipation 1(7.1) 2(14.3) 6(8.2) 4(26.7) 1(10.0) 13 (11.6)
Diarrhea NOS 0 0 5(6.8) 0 1(10.0) 6(5.4)
Dyspepsia 0 0 4(5.5) 0 0 4(3.6)
Nausea 1(7.1) 1(7.1) 5 (6.8) 2(13.3) 0 8(71.1)
Vomiting NOS 137.1) 1(7.1D) 10 (13.7) 1(6.7) 0 12 (10.7)
General disorders and Any AE 7 (50.0) 8 (57.1) 53(72.6) 9 (60.0) 7 (70.0) 77 (68.8)
administration site
conditions
Anasarca 0 0 22.7 0 1(10.0) 327D
Aesthenia 0 0 6(8.2) 0 1(10.0) 7(6.3)
Chest pain 0 0 34 0 0 327
Edema NOS 0 0 4(5.5) 0 0 4(3.6)
Edema peripheral 0 0 7 (9.6) 0 0 7(6.3)
Fatigue 0 0 22.7 0 1(10.0) 3(2.7)
Infusion site pain 0 0 22.7) 1(6.7) 0 327
Infusion site phlebitis 2(14.3) 4(28.6) | 28(384) | 3(20.0 4 (40.0) 39(34.8)
Infusion site reaction 0 3214 8(11.0) 1(6.7) 0 12 (10.7)
Pain NOS 0 1(7.1) 2(2.7) 1(6.7) 0 4(3.6)
Pyrexia 1(7.1) 2(14.3) 6(8.2) 1(6.7) 1(10.0) 10 (8.9
Thirst 0 1(7.1) 2227 0 0 327
Hepatobiliary disorders Any AE 0 0 4(5.5) 0 0 4(3.6)
Infections and infestations Any AE 535.7) 3(214) 19(26.0) | 5(33.3) 3(30.0) 30 (26.8)
Oral candidiasis 0 0 3.1 0 0 327
Pneumonia NOS 0 1(7.1) 1(1.4) 1(6.7) 0 327
Sepsis NOS 0 1(7.) 5(6.8) 1(6.7) 1(10.0) 8(7.1)
Injury, poisoning and Any AE 0 2(14.3) 6(8.2) 0 0 8(1.1)
procedural complications
Investigations Any AE 2(14.3) 2(14.3) 12 (16.4) | 6(40.0) 2 (20.0) 22 (19.6)
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Table 7.1.5.1 Number and Percentage of Hypervolemic Hyponatremic Patients Who Had
Treatment-emergent Adverse Eventsl, Intravenous Studies 027, 071, 080

System Organ Preferred Term | Pbo [20mg |40 mg |80 mg | 120 | Any Coni
Class (SOC) mg Dose
N=14 | N=14 | N=73 =15 | N=15 N=112
n(%) | n(%) | n(%) | n(%) | n(%) | n(%)
Blood creatinine 0 0 34.1) 2(13.3) 0 5(4.5)
increased
Blood potassium 0 0 34.1) 0 0 327
decreased
Blood urea increased 0 0 341 0 0 327
Urine output decreased 0 0 227 0 1 (10.0) 327
Weight decreased 0 0 1(1.49) 2(13.3) 0 327 .
Metabolism and nutrition Any AE 7 (50.0) 8§(57.1) | 28(384) | 5(33.3) 3(30.0) 44 (39.3)
disorders
Dehydration 0 0 3.0 0 1 (10.0) 4(3.6)
Hyperglycemia NOS 0 0 227 0 2 (20.0) 4(3.6)
Hypoglycemia NOS 0 1(7.1) 227 0 1(10.0) 4(3.6)
Hypokalemia 3214 5(35.7) 12 (16.4) 1(6.7) 0 18 (16.1)
Musculoskeletal and Any AE 1(7.1) 0 7(9.6) 2(13.3) 3(30.0) 12 (10.7)
connective tissue disorders
Muscle cramp 0 0 227 1(6.7) 0 327
Pain in extremity 0 0 3(4.1) 0 1 (10.0) 4(3.6)
Neoplasms Any AE 0 2(14.3) 22.7) 0 0 4 (3.6
Nervous system disorders Any AE 1(7.1) 3(214) 14(19.2) | 3(20.0) 1 (10.0) 21 (18.8)
Cerebrovascular 0 1(7.1H) 1(1.9) 0 1 (10.0) 327
accident
Dizziness 0 0 5(6.8) 0 0 5(4.5)
Headache 0 2(14.3) 227 1(6.7) 0 5(4.5)
Psychiatric disorders Any AE 3(21.4) 1(7.1) 11(15.1) | 3(20.0) 1 (10.0) 16 (14.3)
Confusional state 1(7.1) 0. 7(9.6) 1(6.7) 0 8(7.1)
Insomnia 1(7.1) 1(7.1) 34.0) 1(6.7) 1(10.0) 6(5.4)
Renal and urinary disorders | Any AE 3214 4(28.6) 15(20.5) | 3(20.0) 2 (20.0) 24 (214)
Polyuria 0 1(1.H 4(5.5) 0 0 5(4.5)
Renal failure acute 0 0 5(6.8) 0 0 5(4.5)
Respiratory, thoracic and Any AE 6(42.9) 5357 | 20274 | 4(26.7) 2(20.0) 31(27.7)
mediastinal disorders
Pulmonary congestion 0 0 34D 1(6.7) 0 4 (3.6
Skin and subcutaneous Any AE 1(7.1) 1(7.1) 7 (9.6) 0 1(10.0) 9(8.0)
tissue disorders
Decubitus ulcer 0 0 3@4.1) 0 0 327
Pruritus 0 1(7.1) 1(1.4) 0 1 (10.0) 327
Vascular disorders Any AE 2(14.3) 4(28.6) | 21(288) | 7(46.7) 2 (20.0) 34(304)
Hypertension NOS 0 0 22D 1(6.7) 0 327
Hypotension NOS 2(14.3) 2(14.3) 6(8.2) 5(33.3) 1(10.0) 14 (12.5)
Orthostatic hypotension 0 1(7.1) 7(9.6) 1(6.7) 0 9(8.0)
Phlebitis NOS 0 0 4(5.5) 1(6.7) 0 5(4.5)

Source: Applicant's Table 6.1, pg 33, response document
L Adverse events which occurred in at least three patients and which occurred with a frequency at least 1% higher in a conivaptan group
than in the placebo group

In the overall hypervolemic hyponatremic population, adverse events occurred more commonly
among conivaptan patients than among placebo patients. This difference was largely attributable
to the increased rate of infusion site-related adverse events among conivaptan patients. Other
events which occurred with greater frequency in the overall conivaptan-treated population than
in the placebo population, and which occurred with greater frequency in the majority of the
conivaptan groups than in the placebo group, included constipation, pyrexia, sepsis NOS,
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headache, and orthostatic hypotension. For the System Organ Classes "General Disorders and
Administration Site Conditions", "Musculoskeletal and Connective Tissue Disorders", "Nervous
System Disorders" and "Vascular Disorders", events within the SOC were more common among
conivaptan patients overall than among placebo patients, and occurred more frequently in the
majority of the individual conivaptan dose groups. Events which did not occur in any placebo
group patients, and which occurred in >5 conivaptan patients, included aesthenia, peripheral
edema, sepsis NOS, blood creatinine increased, dizziness, headache, polyuria, acute renal failure
and orthostatic hypotension.

Because the event categories of atrial dysrhythmias and cardiac failure events were concerns in
the previous review cycle for conivaptan, those events are discussed separately in Section
7.1.3.3.1 above.

7.1.5.2 Common Adverse Events Among All Patients With Hypervolemic Hyponatremia and
Heart Failure Who Were Treated with Intravenous Conivaptan

The following table lists adverse events which occurred in at least 3 patients and which occurred
with a frequency at least 1% higher in a conivaptan group than in the placebo group.

Table 7.1.5.2 Number and Percentage of Hypervolemic Hyponatremic Patients With CHF
Who Had Treatment-emergent Adverse Eventsl, Intravenous Studies 027, 071, 080

System Organ Preferred Term Pbo (20mg | 40 mg | 80 mg | 120 Any
Class (SOC) mg Coni
Dose
N=10 | N=8 | N=50 | N=11 | N=10 N=79
(%) | n(%) | n(%) | n(%) | n(%) | n(%)
All SOCs Any AE 9(50.0) | 8(100.0) | 46(92.0) 11 10 (100.0) 75 (94.9)
(100.0)
Blood and lymphatic system | Any AE 2(20.0) 3(37.5) 48.0) 2(18.2) 3(30.0) 12 (15.2)
disorders
Anemia NOS 1(10.0) 2 (25.0) 2 (4.0 2(18.2) 3 (30.0) 9(11.4)
Cardiac disorders Any AE 3(30.0) | 2(25.0) | 17(34.0) | 3(27.3) | 3(30.0) 25 (3L6)
Atrial fibrillation 0 1(12.5) 2 (4.0) 0 1 (10.0) 4(5.1)
Cardiac failure NOS 0 0 3(6.0) 0 0 33.9)
Congestive cardiac 0 0 6(12.0) 109.1) 0 7(8.9)
failure aggravated
Ventricular tachycardia 0 0 1(2.0) 19.1) 1 (10.0) 33.8)
Gastrointestinal disorders Any AE 4 (40.0) 2(25.0) | 22(44.0) 5(45.5) 2(20.0) 31(39.2)
Constipation 1(10.0) 1(12.5) 4(8.0) 4(36.4) 1 (10.0) 10 (12.7)
Diarrhea NOS 0 0 4(8.0) 0 1(10.0) 5(6.3)
Nausea 0 1(12.5) 4 (8.0 2(18.2) 0 789
Vomiting NOS 1(10.0) | 1(125) | 701400 | 10.D 0 9 (11.4)
General disorders and Any AE . 6 (60.0) 4 (50.0) | 35(70.0) 8(72.7) 7(70.0) 54 (68.4)
administration site
conditions
Acsthenia 0 0 4(3.0) 0 1(10.0) 5(6.3)
Chest pain 0 0 3(6.0) 0 0 3(3.8)
Edema NOS 0 0 3 (6.0) 0 0 3(3.8)
Edema peripheral 0 0 5 (10.0) 0 0 5(6.3)
Fatigue 0 0 2 (4.0) 0 1 (10.0) 3.9
Infusion site erythema 0 0 4(8.0) 0 0 4(5.D
Infusion site pain 0 0 2(4.0) 1(9.1) 0 3(3.8)

66




