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4 days), [V administration in the hospital setting for the treatment of hypervolemic and
euvolemic hyponatremia. The former group as studied was mainly comprised of CHF patients,
but clinically would include hepatic and nephritic patients as well. The latter is tantamount to
the syndrome of inappropriate antidiuretic hormone (SIADH). The major issue that prevented
approval last cycle was inadequate clinical safety data to cover the exposure resulting from IV
administration of the drug. The sponsor’s PK modeling which led them to believe the safety data
from the oral administration would cover the IV doses proposed, as they felt the oral
bioavailability would be very high. It turned out that actual PK data proved this
assumption/modeling to be false and exposure in oral patients was about 1/3 of that in IV.
Therefore, the sponsor was requested to provide a more robust relevant safety database.
Additionally, some signals of potential concern with regard to renal, cardiac and hepatic safety
were raised, as were issues related to the lowest effective dose and the need for a loading dose.
Some CMC issues were also included as needing to be addressed in the resubmission.

The resubmission was received June 30, 2005 and was considered a complete response. The
action goal date is December 30", 2005.

Note that Dr. Parks has done an excellent team leader memorandum that goes into detail on
many of the salient issues for this resubmission and therefore this memorandum will more briefly
summarize the FDA findings and conclusions. Readers are referred to Dr. Parks’ memo.
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CMC: Vaprisol is supplied as a glass, single use ampule containing 4 mL of solution with a
total amount of conivaptan of 20 mg (concentration is 5 mg/mL). It is administered by adding
an ampule to a 100 mL bag of 5% dextrose, with the bag then administered over a 30 minute
time period for the loading dose. For the continuous infusion portion of dosing, 2 ampules (40
mg) are added to a 250 mL bag of 5% dextrose and administered over 24 hours. The CMC issue
cited in the first action letter included new specifications, additional stability data and
investigations of G - These issues have been
satisfactorily addressed by the sponsor and the CMC team is now recommending approval with a
=  cXpiry.

Pharm-Tox: There were no P-T issues in the previous action letter and the P-T team is
recommending approval.

Clinical Pharmacology: The clinical pharmacology reviewers for both cycles were Sang
Chung, PhD and Hae-Young Ahn, PhD. The relevant issues for this cycle were the sponsor’s
data to support their dosing regimen as being acceptable (as opposed to lower doses) and to
clarify the exposure response relationship in renally impaired patients. The further exploration
of dosing in 404 patient administered the drug IV suggests that a 20 mg/day infusion will be as
effective as the 40 mg infusion in most patients and therefore will be recommended as the
preferred starting dose. As for the PK-PD relationship in the renally impaired patient, the
sponsor presented evidence that as creatinine clearance falls, so does the responsiveness to
conivaptan. This is not surprising given the renal mechanism of the drug. However, there is also
evidence that exposure rises as CrCl falls, so the net effect is hard to predict and therefore the
labeling will urge cautious use in renally impaired patients, but not make specific
recommendations on dosing adjustments.

The clinical pharmacology team is also recommending approval this cycle.

Clinical/Statistical:

Besides the issue of dosing, touched on above, the main issues to be addressed by the sponsor
was to provide more IV dosing experience to allow for an evaluation of safety at these higher
levels of exposure (more than 3 fold higher than that from the same nominal dose provided
orally). From the FDA standpoint, these data were needed to further evaluate various safety
concerns. The data from the same 404 patients mentioned above significantly expands the safety
database at relevant exposures in the proposed use settings and clarifies some of the issues raised
by Dr. Mahoney in her first cycle review.

‘With regard to renal issues, much of the events appear related to pre-renal effects predictable for
a diuretic drug. There does not appear to be an intrinsic renal toxicity of the drug but rather
those effects related to its pharmacologic effect. Proper cautions can be placed in labeling to
instruct on consideration of potential renal consequences of over brisk diuresis.

This drug leads to significant infusion site reactions that are not significantly modified by the

Jower infusion rate. Due to this concern, the sponsor has placed wording into the PI that
recommends use of large veins for infusing the drug and rotating sites. Ibelieve this may be an
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acceptable route, but I think a precautionary statement in the labeling is needed, beyond the
statement in the Dosage and Administration section.

The main issue that was identified and perhaps further clarified and supported as a concern with
these additional data is the potential negative consequences of conivaptan in patients with CHF
(i.e., hypervolemic hyponatremia on the basis of congestive heart failure). There is a weak
signal of a mortality disadvantage for patients given drug vs. placebo, with the mortality rate in
controlled IV trials (all doses combined) of 3.9% vs. 2.8%. If one looks at all controlled phase 2
and 3 studies combined (oral and IV), the mortality rate is 2.5% on drug vs. 3.2% in placebo.
However, this group includes effective lower doses that those proposed for marketing, especially
when one considers the 2/3 lower exposure in patients given orally. Much of this signal seems to
emanate from the use in CHF/hypervolemic patients. There is less than perfect dose relatedness
to the apparent mortality disadvantage in this population when provided conivaptan IV, even
when adjusted for duration of exposure (i.e., when given as a rate). The mortality rate per 100
patient-months is 4.1% in placebo, 6.9% at 40 mg/day, 6.4% at 80 mg/day, 15.6% at any other
dose (generally higher). The overall rate for any conivaptan vs. placebo in this same population
is 4.1% vs. 9.2%.

This excess of events related to drug appears to be present for non-fatal serious AEs as well,
particularly related to the cardiovascular system in patients with CHF. In these patients, the rate
of atrial arrhythmias (0.3% in placebo, vs. 6.2% at 40 mg/day) and CHF aggravated (2.8% and
6.2%) were elevated. The latter finding is surprising, yet concerning, for a drug that is a diuretic.
The sponsor sent some late data suggesting that if one uses broader terms (a sponsor-modified
standard MedDRA query for CHF events plus dyspnea-related terms) much of this signal goes
away. This suggests some differential in patients being assigned terms related to dyspnea vs.
CHF aggrevation between the two treatment groups. It is impossible to understand the basis of
this differential between dyspnea vs. CHF terms (whether it is some sort of biased assignment
due to incomplete blinding, whether it is a chance occurrence or whether it represents a true
clinical difference).

In any case, the concern over the potential implications of these imbalances remains on the part
of the primary reviewer, the secondary reviewer and for me - that the use of conivaptan in the
setting of CHF may potentially be detrimental. Until we have more data to sort this out, given
the differential in AEs and deaths, we believe the drug should not be used in that setting. It is
possible that other causes of hypervolemic hyponatremia may be appropriate patients for
conivaptan, the data are insufficient to reach any conclusions, as the IV data we have on
hypérvolemic patients comes substantially from patients with CHF and the data otherwise do not
allow any conclusions. Therefore, the labeling will be silent on this issue, but will specifically
state that the drug is NOT indicated for the treatment of congestive heart failure. Should data
become available in the future to change this determination, we will appropriately modify the

Indications section.

Data Integrity/Financial Disclosure: Dr. Mahoney has reviewed all the financial disclosure
information and has found this not to change the clinical determinations on this application.
Clinical audits were likewise acceptable.
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Labeling/Nomenclature: DMETS does not object to the name of the product and previous
carton and container comments from DMETS and the ONDQA reviewers were included in the
first action cycle letter and have been satisfactorily addressed by the sponsor.

Planned Action: .[C, —— ) : "
~— o

2 cuvolemic hyponatremia can be approved and the hypervolemic patients can be declared
approvable. The latter population will need more safety data to clarify the signals or outcomes
data to show the drug has, if not a positive effect on outcomes, at least not a deleterious effect.
While improving serum sodium can be taken to be a clinically important function of a drug, it
cannot be considered so in the face of potentially worsening CHF and even death. The
euvolemic patients in essence are those with SIADH, a syndrome for which this drug seems quite
appropriate given its blockade of the V2 receptor.

For the approved indication, we would like the sponsor to further explore dosing in the post-
marketing setting, specifically whether the loading dose as currently recommended is necessary
and, if so, under what clinical circumstances.

NDA 21-697: Approval
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Robert Meyer
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MEDICAL TEAM LEADER MEMO
NDA#: | 21-697
Sponsor: Astellas Pharma US, Inc.
Drug: Vaprisol® (conivaptan hydrochloride)
Indication: Treatment of euvolemic and hypervolemic
hyponatremia
Date of Submission: _ June 30, 2005
Subject: Resubmission to NDA approvable action letter

1ssued November 30, 2004

1. Introduction and Background

This is a resubmission to an approvable action letter issued for NDA 21-697 on November 30,
2004 for Vaprisol® (conivaptan hydrochloride), hereafter referred to as conivaptan. Conivaptan
is a non-peptide, vasopressin (AVP) antagonist that is under clinical development for the
treatment of hyponatremia in euvolemic and hypervolemic patients.

Vasopressin is a hypothalamic neuropeptide that 1s synthesized in the paraventricular and
supraoptic nuclei of the hypothalamus and stored in the posterior pituitary where it is released in
response to osmotic and non-osmotic stimuli. Vasopressin functions as an antidiuretic hormone
(ADH) at physiologic plasma concentrations; vasoconstrictive activity occurs only at higher
plasma levels. Release of vasopressin in response to increasing plasma osmolality occurs via
stimulation of neurons located in the anterior hypothalamus. Release of AVP secondary to
osmolar changes is an extremely sensitive response with only a 1-2% increase in plasma
osmolality required to stimulate AVP secretion. In contrast, the release of AVP secondary to
changes in blood pressure/volume is mediated via the baroreceptors located in the major blood
vessels. A 5-10% reduction in blood volume or blood pressure is required to stimulate AVP
secretion.

Three types of AVP receptors are known: Vla (vascular and hepatic); V1b (anterior pituitary);
and V2 (kidney). Of these, the most significant function of vasopressin is at the V2 receptor
located on the renal collecting tubules. Stimulation of these receptors results in the renal water
conservation to maintain plasma osmolality within a narrow range of 280 to 285 mEq/L.- This is
accomplished through AVP-mediated insertion of water channels (aquaporins) along the luminal
surface of the collecting tubules with subsequent passive reabsorption of solute-free water down
the inner medullary concentration gradient. In the absence of AVP, the distal collecting tubules
remain impermeable to water and larger volumes of solute-free water are excreted.

Derangements of AVP regulation, synthesis/release, or action result in hypernatremia (deficiency
or non-response to hormone activity) or hyponatremia (excessive or inappropriate release of AVP
relative to plasma osmolality).

Hyponatremia remains the most common laboratory abnormality in clinical practice. Multiple
disease processes can result in hyponatremia and the approach to identifying the cause first
focuses on the patient's volume status. Hypovolemic (or extracellular fluid contraction)
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hyponatremia is due to loss of salt in excess of water. Diarrhea, vomiting, or diuretic use often
accompanied by hypotonic fluid replacement are common causes of hypovolemic hyponatremia.
In these states, treatment with isotonic fluid replacement typically corrects the hyponatremia.

Hyponatremia in euvolemic and hypervolemic states may also be due to many different disease
processes. In both states though, the total body water is in excess of total body salt. The syndrome
of inappropriate antidiuretic hormone release (SIADH) is the most common cause of euvolemic
hyponatremia. AVP release can occur in the setting of malignancies that secrete AVP in an
unregulated fashion or due to diseases of the pulmonary or central nervous system. Certain drugs
have also been associated with hyponatremia due to stimulation of AVP release (e.g., narcotics,
serotonin-reuptake inhibtors) or potentiation of AVP action at the kidneys (e.g., chlorpropamide).
Although it is the leading cause of euvolemic hyponatremia, SIADH remains a diagnosis of
exclusion after certain conditions have been ruled out (hypothyroidism, hypocortisolism, renal
disorders, and diuretic use).

Hypervolemic hyponatremia is found in edematous states such as congestive heart failure (CHF),
advanced liver disease, and nephrotic syndrome. In these disease states, AVP may be
inappropriately elevated for the degree of plasma osmolality; however, the release of AVP is
partly due to the reduced effective circulating volume in these patients (i.e., stimulation of AVP
release via the baroreceptors). It important to recognize that in hypervolemic hyponatremia other
processes may contribute, if not cause, the hyponatremia. For example, use of angiotensin
converting enzyme inhibitors (ACE-inhibitors) or diuretics may cause hyponatremia due to
effects on the renin-angiotensin system or renal sodium loss. €

-

The clinical manifestations of hyponatremia are primarily neurological and reflect the brain cell
adaptive process to ECF hypoosmolality. Variable presentations of hyponatremia reflect the
magnitude and duration of hyponatremia. With reductions in ECF osmolality, brain cells adapt
via losses of electrolytes and organic solutes to reduce the risk of brain edema (fluids shifting
from extracellular to intracellular space). Acute hyponatremia is generally symptomatic as the
brain volume has not sufficiently adjusted to the extracellular hypoosmolar state. Chronic
hyponatremia is less symptomatic although severe hyponatremia (e.g., < 120-125 mEq/L) may be
associated with nausea, headaches, and seizure activity. Consequently, the correction of
hyponatremia is often undertaken to reduce the risk of serious neurologic complications.

The management of hyponatremia must take into consideration the duration of hyponatremia and
the presence or absence of symptoms. In general, acute symptomatic hyponatremia can be
rapidly corrected without complications. Correction of chronic hyponatremia, particularly
asymptomatic states, requires a limited and controlled approach to avoid the complications of
increasing the ECF osmolality in patients whose brain cells have undergone a protective adaptive
process. Rapid correction of serum sodium in this setting increases the risk of rapid fluid shift
from the intracellular to extracellular space. Patients may present with tremor, incontinence,
hyperreflexia, quadriparesis, quadriplegia, dysarthria, cranial nerve palsies, and mutism. The
most severe complication is central pontine myelinolysis, a massive demyelination of descending
axons in the pons.
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Hyponatremia in both euvolemic and hypervolemic states requires the treatment of the underlying
disease process and fluid restriction. Severe or recalcitrant hyponatremia may require other
measures including the administration of hypertonic saline. Regardless of the treatment(s)
applied, correction is slow and challenging to clinicians and patients as extreme fluid restrictions
may be difficult to adhere to and interfere with the medical management of other conditions. As
already discussed, choice of treatment must be made with consideration of the degree and
duration of hyponatremia to avoid the complications of overly rapid serum sodium correction.

Non-peptide vasopressin antagonists block the effect of AVP at the V2 receptors (selective) and
V1A (non-selective). Inhibition of AVP action induces a solute-free diuresis as renal distal
collecting tubules remain impermeable to the reabsorption of water resulting in volume depletion,
and increases in plasma osmolality and serum sodium. It is this pharmacologic action of
conivaptan that is the basis for proposing its use for the treatment of euvolemic and hypervolemic
hyponatremia.

11. Clinical Basis for Non-Approval

Conivaptan is a CYP3A4 inhibitor and substrate. During the Phase 2 clinical program, two
patients experienced rthabdomyolysis secondary to the co-administration of the CYP3A4
substrate. As a consequence of these adverse events, the review division informed the applicant
. for hyponatremia may result in an
unacceptably high risk of serious drug-drug interactions post-approval. The applicant addressed
this safety concern by proposing to market only an intravenous (iv) formulation intended for the
short-term treatment (4 days) of hyponatremia in hospitalized patients. However, as the clinical
development program had already included studies using the oral formulation, the applicant
proposed submission of three Phase 3 clinical studies, one using the intravenous formulation and
two using the oral formulation, in support of its NDA. The two oral studies were considered
supportive and were initially thought to include doses that would provide equivalent drug levels
as obtained with iv dosing. However, results of a formal bioequivalence study made available
during the review of the original NDA demonstrated that the oral doses studied provided
approximately one-third the drug exposure of equivalent iv doses. Consequently, the safety
exposure for the proposed iv dosing regimen was limited to only one single iv study comprising
data in only 63 patients.

Furthermore, data from the oral studies suggested that the proposed dosing regimen of 20 mg IV
loading dose followed by a daily infusion of 40 mg conivaptan for 4 days did not represent the
lowest effective dose. Given several dose-related safety concerns identified in the review of the
original application, the applicant was required to explore a more optimal dosing regimen that
would mitigate risk while achieving acceptable efficacy results.

In conclusion, the Clinical Deficiencies discussed in the November 30, 2004 approvable letter
were:

1. The number of subjects receiving conivaptan at the systemic exposures associated with
the dose and dosing regimen proposed for marketing is inadequate for the evaluation of
the safety of conivaptan. Additional clinical trial data addressing risk versus benefit are
therefore needed.

2. The lowest effective dose of intravenous conivaptan in the treatment of . cesesseet— -
=" has not been established nor has the optimal dosing regimen. Given the
now established lower absolute bioavailability of conivaptan when given orally, data
from your oral conivaptan studies provide strong evidence that intravenous doses of
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conivaptan lower than those studied and proposed for marketing would be effective for
raising serum sodium concentration in the target population. Additionally, serious
adverse events plausibly related to hypovolemia suggest that moderation of the aquaretic
effect of vasopressin antagonism may render a better safety profile of conivaptan. A
study or studies to identify the most appropriate intravenous dose (one that best balances
efficacy and safety) are needed.

111. Response to AE Letter

With this re-submission, the applicant has adequately addressed the two clinical deficiencies
outlined in the approvable letter. As summarized in Dr. Mahoney's review, data are now
available for 404 patients who received > 40 mg/day for 2 to 4 days. The majority of these
patients came from an on-going, open-label study in euvolemic and hypervolemic hyponatremic
patients (Study 080), a double-blind, placebo-controlled study in patients with decompensated
congestive heart failure with or without hyponatremia (Study 071), and a QTc study in healthy
volunteers (Study 079). The remainder of the data was derived from smaller pK studies in
healthy volunteers (Study 083 and Study 074) and the original pivotal 1V study in the initial NDA
submission (Study 027). The overall patient safety population provided safety exposure data in
1,148 conivaptan-treated patients.

This larger clinical database has allowed for a more thorough review of conivaptan in the
treatment of hyponatremia that will support its safe and effective use in euvolemic hyponatremic
patients with some modification to the proposed dosing regimen. In section Illa, this memo will
discuss the range of effective doses recommended for approval. The review of this resubmission
has raised some safety concerns in the CHF patient population precluding the approval of
conivaptan for treating hypervolemic hyponatremia as this population was comprised primarily of
patients with CHF. Section 11Ib will discuss the safety findings based on Dr. Mahoney’s
interpretation of this larger database and her team leader’s conclusion of these results.

111a. Efficacy at Doses Lower than 40 mg v

As summarized under Section 11, the applicant was required to establish a lowest effective dose
for conivaptan as data from oral studies suggested effectiveness at doses lower than 40 mg/day iv
of conivaptan. In Study 080, the efficacy of 20 mg/day iv conivaptan was evaluated in 21
hyponatremic patients. The 20 mg/day dose had comparable efficacy to the 40 mg/day dose as
determined by a baseline adjusted serum sodium AUC over the duration of treatment. The
median duration for patients to achieve a 2 4 mEq/L increase in serum sodium was 24 hrs
compared to 24.6 hrs in the 40 mg/day group. Although there were more patients who achieved
this goal in the 40 mg dose group, the overall percentage of patients achieving normal serum
sodium levels (defined as > 135 mEqg/L) or having a 26 mEq/L increase from baseline at any
point in time during treatment was comparable between the two doses (71.4% vs. 73.0%). The
following table was taken from Dr. Mahoney's review to summarize the efficacy findings of the
20 and 40 mg doses.

s
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Table 6.1 Interim Efficacy Results, Study 080, 20 mg/day and 40 mg/day Dosing Regimens

Efficacy Variable

Conivaptan
20 mg/day
n=21

Conivaptan
40 mg/day
n=115

Primary Efficacy Endpoint

Baseline Adjusted Serunin Sodiwm AUC over Duration of
Treatment (mEqgq-hi/L)
Mean (SD)

7.5 (446.85)

$51.4 (4033

]

)

Secondary Efficacy Endpoints

Number of Patiexts and Fime to confirmed 24 mEq/L increase
from Baseline Serum Sedium

2135 mEg/L During Treatment

(%} 13 (71.4%) 96 {83.3%)
Median stme (h) 24.0 24.6
[95% CI] {6.8, 60.0] [24.0, 36.0]
Total time (h) to 24 mEq/L increase in Serum Sodivm
ean {SD) 51.3 (37.77) 50.6 (33.10)
Serumn Sodium {mEq1)
Baseline mean {(SD} 1221 (4.81) 1341 ¢4.49)
Mear {3D) at end of reatment 1323(361) 1324 ¢(4.25)
Mesr: Change (SD) from Baseline to End of Treatment 10.2 (3.46) 83(5.29;
Mean {SD) at Follow-up Day 11 130.5 (7.3 13204371
Mean Change (SD) from Baseline to Foliow-up Day 11 TR9.60) 80653
Mean (SD at Fellow-up Day 34 1333 (4.29) 134.2¢4.94)
Mear: Change (SD) from Basetine to Foliow-up Dav 34 13.1{6.58) 10,3647
Number {%b) of patients with 26 mEq/L increase froin Baseline
in Serum Sodivm or a Normal Serum Sodium Concentration 13 {(71.4%) 84 {73 H%)

Source: Applicant’s Table 2, Response to Deficiencies in Original NDA

Dr. Mahoney commented that no data are available from a concurrent placebo group in Study
080. However, Study 080 had similar inclusion/exclusion criteria and treatment algorithm as in
the pivotal placebo-controlled study submitted to the original NDA. In that study, (Study 027)
efficacy for the 40 mg and 80 mg daily doses of conivaptan was compared to placebo. These
results are summarized in the following table in Dr. Mahoney's review of the original NDA.

Table 6.1.4.1.3:Efficacy Results for Primary and Secondary Efficacy
Parameters, Study -027
Placebo Coni' Coni P-value
n=29 40 80
mg/day mg/day
n =29 n=26
Primary Efficacy Parameter
Change from baseline.in baseline-adjusted 61.4 =+ 500.8 + 661.7+ | Overall:
serum sodium AUC (mean + SD, in mEq-hr/L) 2423 365.46 331.14 | <0.0001
C40’ vs pbo:
<0.0001
C80° vs pbo:
<0.0001
Secondary Efficacy Parameters
Median Event Time to when at least 50% of NE* 23.7 23.4 Overall:
patients had sodium increase > 4 mEq/L over (10, 24.0) (6.0, <0.0001
baseline [mean in hours (95% C1)] 24.0) C40: <0.0001
C80: <0.0001
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Table 6.1.4.1.3:Efficacy Results for Primary and Secondary Efficacy
Parameters, Study -027
Placebo Coni' Coni P-value
n=29 40 80
mg/day | mg/day
n=29 n=26
Mean Total Time from first dose to end of 14.2 53.2 72.7 Overall:
treatment during which serum sodium >4 +5.25 +5.17 +543 | <0.0001
mEq/L over baseline (LS mean in hours + SE) C40: <0.0001
C80: <0.0001
Mean change in serum sodium from baseline to 2.0+ 6.8+ 9.0+ Overall:
end of day 4 [LS mean in mEq = SE (# of 0.82 0.81 0.80 <0.0001]
evaluable patients)] [25 pts] | [24 pts] [24 pts] | C40: <0.0001
C80: <0.0001
Number of patients with > 6 mEq/L increase in 6 20 (69%) 23 Overall:
serum sodium, or increase to normal serum (20.7%) (88.5%) | <0.0001
sodium (>135 mEg/L). Shown as # patients (% C40: <0.0002
of arm) C80: <0.0001

1 Conivaptan

2 Conivaptan 40 mg/day
3 Conivaptan 80 mg/day
4 Not estimable

Although efficacy in Study 080 appears better than Study 027, it is reasonable to conclude that

conivaptan 20 mg/day will be more effective at correcting serum sodium than placebo which in
Study 027 increased serum sodium by only 61.4 mEqg-hr/L over the 4 day treatment period and
only corrected serum sodium or increased serum sodium by = 6 mEq/L in approximately 21% of
patients.

Based on these efficacy findings, 1 concur with Dr. Mahoney that sufficient evidence of efficacy
exists for the 20 mg dose of conivaptan. As correction of chronic hyponatremia in asymptomatic
patients should employ a carefully monitored approach to avoid rapid increases in serum sodium,
the dosing regimen for conivaptan should recommend initiation of treatment with the lowest,
effective dose of conivaptan with frequent determinations of serum sodium, and dose titration as
dictated by patient response and tolerability. The recommended starting dose for conivaptan
should be 20 mg/day with titration to 40 mg after periodic monitoring of serum sodium and
patient tolerability supports an upward titration.

The applicant also evaluated whether recommendations on dosing duration can encompass a 2 to
4 day period versus its original proposal to treat for a minimum of 4 days. In Study 027, by Day
2 a statistically significant increase in serum sodium from baseline relative to placebo was
observed at the 40 mg/day dose for all efficacy parameters assessed. While some patients may
require longer treatment to achieve adequate correction of serum sodium, the proposal to
recommend dosing from 2 to 4 days is supported by these data.

Information on durability of response was requested in the AE letter to determine whether
correction of serum sodium over a 4 day treatment period would be sustained over longer periods
of time. Follow-up serum sodium levels at visits days 11 and 34 in Study 080 were evaluated and
mean and median values were similar to end-of-treatment values (Day 4) suggesting that
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improvement in serum sodium levels can be sustained beyond treatment with conivaptan. Dr.
Mahoney commented that maintenance of normal serum sodium levels may reflect other
interventions for the underlying medical conditions. Given that the half-life of conivaptan is
approximately 5 hours, it is likely the case that sustained correction of serum sodium will depend
on treatment of underlying disease or continued fluid restriction. This is certainly expected as
conivaptan is not intended to treat the underlying medical condition that has contributed to the
hyponatremia. The applicant has reasonably demonstrated that the correction of hyponatremia
during treatment of conivaptan can be sustained post-treatment. A Phase 4 commitment is not
required to further characterize whether durability of response is an effect of conivaptan or other
therapeutic measures, although other post-marketing studies may incorporate serum sodium
measurements in the period immediately following last dose of drug.

I11b. Safety

The overarching safety deficiency in the original NDA was the inadequate number of patients
exposed to the dosing regimen proposed for marketing. As stated earlier, only 63 patients
received a loading dose of 20 mg iv followed by an infusion of 40 mg daily for 4 days. This
small number of patients could not allow for an adequate assessment of drug safety. Specific
safety concerns raised in the action letter included effects on renal function and infusion site
reactions.

Renal Adverse Events

From section 7.1.3.3.1 of her review, Dr. Mahoney has evaluated the renal adverse events in this
NDA and has found “no clear evidence of primary nephrotoxic effect of conivaptan”. The brisk
diuretic effect of this drug may likely explain the higher incidence of increased serum creatinine
from baseline. Labeling should discuss these findings with recommendations for careful
monitoring of vital status, daily intake and output, and renal function with discontinuation of
therapy or repletion of fluids if over-diuresis occurs.

Infusion Site Reactions

Infusion site reactions were identified early in the clinical development program by the applicant
and changes in the administration of drug were made during Phase 2/3 studies to reduce the risk
of these adverse reactions. Despite these changes, the placebo-controlled studies still revealed a
higher rate of infusion site reactions that were markedly higher than placebo and were dose-
related. The incidence of such events was 7.3% in placebo-treated patients compared to 36.4%,
52.8%, and 57.1% in the 40 mg, 80 mg, and 120 mg dose groups, respectively. In Study 080, this
incidence was 76.2% in the 20 mg dose group and 77.4% in the 40 mg dose; however, the higher
rates in this study may have reflected a more directed worksheet that collected specific adverse
events related to the infusion. While these adverse reactions were not considered approvability
issues, it was recommended that the applicant explore methods for decreasing the incidence of
infusion site reactions. No specific change to the dosing regimen was made to specifically
address this safety concern; however, the applicant proposes labeling that recommends
administration of conivaptan through large veins and to change the infusion site every 24 hours.
Dr. Mahoney has recommended that a Phase 4 study be conducted to determine whether a loading
dose is necessary for efficacy and whether the elimination of a loading dose will reduce the
incidence of infusion site reactions. As the reaction appears dose-related and often occurs on Day
1, she has suggested that it may be related to higher drug concentration levels.

While the proposed labeling is appropriate and may be effective in reducing the risk of serious
infusion-site reactions, the target population for conivaptan will likely include elderly or
seriously-ill patients who have poor venous access and for whom, insertion of central venous
access hines will be the only option for safe administration of conivaptan. Such procedures are
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not without risks and the applicant should therefore explore whether different dosing regimens
will reduce the risk of infusion site reactions. Iconcur with Dr. Mahoney that this type of
investigation may provide important information for the safe use of this product such that it
merits a Phase 4 commitment from the applicant.

Mortality
The overall incidence of deaths occurring during treatment, within 30 days following treatment,

or due to an adverse event that had its onset during treatment was 5.5% (63/1148) in the
conivaptan group and 3.2% (12/372) in placebo group. Dr. Mahoney further explored this
finding by evaluating the rate of mortality in different safety databases and by dose of conivaptan.
She noted that the rate of mortality appears dose-related as summarized in her Table 7.1.1.3.2
which presents rate of death by dose group and approximate IV equivalent dosing. As explained
in Section 7.1 of her review she describes 6 different safety populations evaluated and Table
7.1.1.3.1 (below) enumerates the rates of death in the conivaptan and placebo treatment groups
within each safety population.

Table 7.1.1.3.1 Rates of Death in IV and Total Populations

Population Coni Pbo

# deaths/# pts in pop (%) | # deaths/# pts in pop (%)
“Full Dose” 1V Studies Conducted in Patients' 28/292 (9.6%) 3/69 (4.3%)
Controlled “Full Dose” IV Patient Studies’ 10/177 (5.6%) 3/69 (4.3%)
All “Full Dose” 1V Studies (Patients and Healthy Volunteers)® 28/404 (6.9%) 3/109 (2.8%)
All “Full Dose” Controlled IV Studies (Patients and Healthy 10/258 (3.9%) 3/109 (2.8%)
Volunteers)’ )
All Phase 2/3 Studies (oral and 1V)® 64/1148 (5.6%) 12/372 (3.2%)
All Placebo-Controlled Phase 2/3 Studies (oral and IV)° 24/942 (2.5%) 12/372 (3:2%)
“Full Dose” IV hyponatremia studies’ 22/170 (12.9%) 3/29 (10.3%)
“Full Dose” Controlled IV CHF study® 6/122 (4.9) 0
ANv° 36/445 (8.1) 7/132 (5.3)

1 Studies 027, 071, 080

2 Studies 027, 071

3 Studies 027, 071, 080 (patients); 079, 083, 074 (healthy volunteers)

4 Studies 027, 071 (pts); 079 (healthy vols)

5 Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 047, 071, 080

6 Studies 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 071

7 Studies 027, 080

8 Study 071

9 Studies 016, 017, 023, 025, 027, 032, 038, 044, 071, 080

The above table includes deaths that eccurred during study drug administration or within 30 days of study drug administration. Deaths
that occurred >30 days after study drug administration could be included if the event that led to death had its onset during or within 30
days of study drug administration

With the exception of the "all placebo-controlled Phase 2/3 studies (oral and IV)", the incidence
of death is higher in the conivaptan group than in the placebo group. However, Dr. Mahoney
noted that this group included patients treated with lower doses than proposed for marketing. It
should also be noted that any safety population which include open-label studies will not only
increase the patient exposure in the conivaptan group but it will enrich this population with
patients who have serious illnesses that will affect the rate of mortality. This is exemplified by
comparing rates in the "Full Dose" 1V Studies Conducted in Patients to the Controlled "Full
Dose" IV Patient Studies. The latter group excludes data from an open-label study in patients
with decompensated CHF. The incidence of death in the placebo group remains the same as no
placebo patients are studied in the open-label CHF study while the rate of death increases from
5.6% to 9.6% in the conivaptan group.
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From Table 7.1.1.3.1, this reviewer has highlighted in yellow only the controlled safety
populations which excluded open-label, uncontrolled studies. Except for the All Placebo-
controlled Phase 2/3 group, the rate of death remains higher in the conivaptan patient population.
However, it should be noted that these data include patients exposed to higher doses of
conivaptan than proposed for marketing. More conivaptan deaths in these controlled safety
populations occurred at doses higher than 40 mg/day. For the Controlled Full Dose 1V Patient
Studies and All Full Dose Controlled IV Studies, 7/10 deaths occurred at the 80 mg (n=3) or 120
mg (n=4) doses. For the Full Dose Controlled IV CHF Study 4/6 deaths were at the 120 mg dose.

The following table (Table 7.1.1.4) explores the relationship between rate of death and dose. It is
evident that the mortality rate is higher in the the conivaptan group than placebo, at any dose
evaluated. Dr. Mahoney performed a similar analysis in the euvolemic hyponatremic patient
population and no apparent dose-related increase in death was observed (see Table 7.1.1.4.2 from
her review) and the incidence was similar between conivaptan (any dose 9.9% and 40 mg 11.7%)
and placebo (10%).

Table 7.1.1.4 Mortality by Treatment Group for Patients with an Initial Diagnosis of CHF,
Full-Dose 1V Studies Conducted in Patients (Studies 027, 071, 080)

Total Rumper Crugde s 3
Treatment CIonp af Deacths Morcaloizy 13 iEM)
Fiacebo 43¢ = 4.:% 45 € 4.:
YMIST 4% myiday L B £.2% RPN .5
pit=2 3 rgiday 42 2 £.3% LELE .4
TMEGRT Other Desa 42 7 P 4 &4 15L&
YMUET Any Deose i7} iz .83 1€3.7 sz

*Note: YMO87 Other Dose refers to 120 mg/day dose

I concur that the incidence of death appears to be dose-related (see Table 7.1.1.3.2 and Figures
7.1.1.3.1 and 7.1.1.3.2 in Dr. Mahoney's review) and that across different analyses in the CHF
population, the rate is higher in the conivaptan group than placebo group. Given the limitations
of these analyses, discussed above, particularly the imbalance in exposure between treatment
groups and possible bias due to exposure of patients at higher risk of death to conivaptan as
opposed to placebo in the overall database, the data are insufficient to implicate conivaptan
treatment as a primary cause of death in CHF patients treated with the drug. It must be conceded,
however, that there is certainly pharmacologic and pathophysiologic plausibility to potential
hazards of conivaptan in CHF, as there is for potent conventional diuretics. That is, brisk diuresis
with intravascular volume depletion in a patient population with severe cardiac and vascular
functional compromise, may, in some instances contribute to severe circulatory decompensation
with ultimately irreversible sequelae..

Other Serious Adverse Events

Section 7.1.2 of Dr. Mahoney provides an in-depth review of other serious AEs. This memo will
highlight her findings in patients with underlying CHF (section 7.1.3.3.5 of her review) and other
significant adverse events that will be discussed in labeling.

Atrial Arvhythmias and Cardiac Failure Events

Higher incidences of atrial arrhythmias and cardiac failure events were noted in the conivaptan
group compared to placebo. In Table 7.1.3.3.5.3, the rate of atrial arrhythmias in Study 071 (a
CHF population) was 7.4% in the conivaptan group compared to none in placebo. In this same
study, the inctdence of cardiac failure was 3.3% in conivaptan vs. none in placebo. The applicant
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was asked to evaluate the incidence of these two events within the CHF population by dose
groups. A similar finding of greater risk in the conivaptan group than placebo was also noted in
their analyses summarized in Table A below which excerpts data submitted by the applicant in an
e-mail correspondence from Dr. Donald Raineri of Astellas to the FDA sent December 1, 2005 at
4:11 pm.

Table A. Incidence of Atrial Arrythmias and Selected Cardiac AE Events in CHF Patients in all Phase 2/3

Trials
Placebo (IV and oral) Coni 20 mg IV/day Coni 40 mg I'V/day
N=321 N=32 N=130
Any Atrial Arrhythmia 1(0.3%) 1(3.1%) 8 (6.2%)
Afib 1(0.3%) 0 8 (6.2%)
Aflutter 0 1 (3.1%) 0
Cardiac Failure Events
Any AE 15 (4.7%) 1(3.1%) 16 (12.3%)
CHF aggravated 9 (2.8%) 1 (3.1%) 8 (6.2%)

Dr. Mahoney has noted that 28.6% of the atrial arrhythmias events in the overall safety

population occurred in patients with hypokalemia suggesting that electrolyte depletion may play a

role in some of these events. This is an unexpected finding related to the pharmacologic action of

the drug as conivaptan induces a predominantly solute-free diuresis. Nonetheless, the higher rate

of atrial arrhythmias and cardiac failure events in the CHF population treated with conivaptan

adds additional concern to the overall safety of this drug to treat hypervolemic hyponatremia
which in this NDA was comprised primarily of CHF patients.

Rapid Serum Sodium Correction

As discussed under the Introduction/Background section of this memo, rapid correction of serum
sodium in the management of hyponatremia may result in serious, irreversible neurologic damage
or death. The clinical studies in this program defined a rapid correction of serum sodium as:

e Serum sodium increased by more than 12 mEq/L in 1 day.

s  Serum sodium increased by more than 24 mEq/L total.

¢ Serum sodium exceeded 145 mEq/L.

» The investigator believed serum sodium was correcting too quickly.

None of these events occurred in a placebo-treated patient. The incidence in the overall
conivaptan-treated population was 5% (59/1148), and 9.1% of the 20 to 40 mg 1V dose group
experienced rapid correction of serum sodium. Dr. Mahoney noted only one patient who had a
clinical adverse event that was considered related to a rapid rate of correction. This was a patient
who had a seizure two days after rapid correction of her serum sodium. Her initial dose was 40
mg/day IV which was reduced to 20 mg/day 1V. The patient recovered without any serious
sequelae.

Rapid correction of serum sodium can occur with any measure used to correct hyponatremia.
Consequently, the management of this condition should employ careful monitoring of urinary
output, frequently measured serum sodium levels, and routine patient evaluation. The availability
of conivaptan will provide an effective drug for treating hyponatremia but its judicious use should
be recommended to avoid rapid correction of serum sodium.

As the 20 mg/day IV dose has clinically significant effects on raising serum sodium, this dose
should be recommended as the start dose with titration only after careful monitoring of patient

10
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response and tolerability support the use of 40 mg/day IV. The label should also include a section
under WARNINGS and PRECAUTIONS regarding the risk of raising serum sodium too rapidly
in patients with chronic hyponatremia.

Hypotension

In the overall safety population (Table 7.1.5.3.3), treatment-emergent AEs due to hypovolemia-
related events occurred at a rate of 9.8% in the conivaptan group versus 8.3% in the placebo
group. This is not an unexpected finding for a drug whose pharmacologic action is marked
diuresis. Recommendations for initiation at the lowest dose of 20 mg/day IV and careful
monitoring of blood pressure during infusion will be necessary to reduce the risk of serious
adverse events from hypotension/hypovolemia.

Transaminase Elevations

Higher rates of transaminase elevations (> 3x ULN and > 10x ULN) were observed in the
conivaptan-treated patients compared to placebo-treated patients. The rate of hepatobiliary AEs
was, however, < 1% in the overall safety population and in both treatment groups (0.8% in
conivaptan and 0.3% in placebo). In one CHF study population, the mean increase in
transaminases was much greater in the conivaptan group than placebo; however, these data were
skewed by 14 patients in the drug group who had markedly higher transaminase elevations that
resolved without any serious clinical consequence. Dr. Mahoney has summarized 6 cases of
hepatic failure and/or jaundice in her review (see section 7.1.3.3.7). These cases involved
patients with serious underlying medical/surgical conditions that may have more likely
contributed to the liver disease (e.g., multiorgan failure s/p cardiac transplant, gallbladder cancer,
infectious hepatitis and endstage heart failure w/ multiorgan failure).

A pK study was conducted in patients with hepatic impairment with an oral dose of 10 mg/day
conivaptan which revealed a mean 2.8-fold increase in systemic exposure.

~— , @ - The label should
summarize the difference in rates of transaminase elevations between conivaptan and placebo, the
pK study results, and recommend that caution be used when administering conivaptan in patients
with hepatic impairment.

CYP3A4 Drug Interactions

As noted in the Introduction/Background section, the applicant modified its hyponatremia clinical
development program for conivaptan to restrict its use to short-term, intravenous use in
hospitalized patients as a result of serious drug-drug interactions during early clinical studies with
the CYP3 A4 substrate, simvastatin. Dr. Mahoney noted that the approvable letter requested
information on risk management plans to prevent serious drug interactions with CYP3A4
substrates. She noted that despite restrictions on use of certain drugs in the clinical trials, there
were multiple protocol violations in which patients received restricted medications. The
applicant provided a response to a request regarding these protocol violations. While unfortunate
that such violations occurred during a clinical investigation, they noted that no serious AEs
resulted as a direct result of co-administration of conivaptan and some restricted drugs (email
correspondence from Dr.-Donald Raineri on 12/5/2005 sent at 3:56 pm).

The availability of this drug as only an intravenous formulation for continuous infusion out to a
maximum of 4 days substantially restricts its use. Furthermore, it can only be dispensed by a
hospital pharmacist who can also access all drugs that the hospitalized patients is currently
receiving. Such restricted use and distribution will likely reduce the potential for serious drug-
drug interaction compared to other potent CYP3 A4 inhibitors marketed (e.g., anti-retroviral
therapies, ketoconazole, clarithromycin). This conclusion may also be supported by Dr.

11
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Mahoney’s finding of a lower rate of protocol violations for restricted drug use in the iv studies
compared to the po studies. The division will request that the company distribute information to
hospital formulares regarding potential for drug-drug interactions to ensure that hospital
pharmacists are aware of the metabolism of this drug and to alert prescribing physicians when a
patient is concurrently taking a CYP3A4 substrate or inhibitor.

As conivaptan is also a CYP3A4 substrate, the applicant is proposing to contraindicate
concomitant use with known potent CYP3 A4 inhibitors.

11le. Biopharmaceutics Clinical Pharmacology

The applicant stated that a loading dose is necessary as a pharmacodynamic response is evident
within 6 hrs on Day 1 of dosing, suggesting that the absence of a loading dose would result in a
longer duration until steady-state pharmacokinetics are established and might thereby delay time
to correction of serum sodium. The applicant did not conduct a study to confirm that efficacy
would be affected by the absence of a loading dose. This application-can be approved based on
the data from the current dosing regimen; however, the applicant will be required to conduct a
study without a loading dose as a Phase 4 commitment to evaluate efficacy and safety,
particularly, the rate of infusion-related adverse events.

The clinical pharmacology reviewer requested that the applicant explore the relationship between
pharmacodynamic response and creatinine clearance in the 2004 action letter. With this
resubmission, the applicant noted a modest proportional correlation between creatinine clearance
and PD endpoints suggesting that efficacy is reduced in patients with reduced renal function.

While there are data suggesting reduced efficacy with reduced renal function, clinical
pharmacology is proposing dose adjustment for patients with renal impairment as studies
conducted with the 10 mg oral dose of conivaptan demonstrated higher systemic exposure (up to
80%) in patients with renal impairment compared to patients with normal renal function.
Labeling should be modified to state that caution be exercised when administering conivaptan to
patients with renal impairment. Like all patients receiving treatment for hyponatremia, use of
conivaptan in patients with renal impairment will require routine monitoring of serum sodium to
determine if response to therapy is appropriate. If upward titration is necessary in patients with
renal impairment, the prescriber must consider that the higher systemic exposure to conivaptan
levels may increase the risk for serious drug-drug interactions.

Hid. CMC

CMC information was deemed adequate to support approval of the NDA by Dr. William Adams
of Office of New Drug Chemistry.

1V. Other Regulatory Requirements
IVa. Financial Disclosure

Dr. Mahoney has reviewed financial disclosure statements submitted by the applicant and all
concerns have been adequately addressed by the applicant.

12
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1Vb. Pediatrics

Euvolemic and hypervolemic hyponatremia are relatively uncommon in the pediatric patient
population. However, childhood malignancies, particularly brain tumors or cranial
insults/pathologic processes may result in inappropriate secretion of vasopressin causing
hyponatremia. Given the similar pathophysiology of pediatric and adult hyponatremic states and
the lack of concern over differences in metabolism of conivaptan in children versus adults (the
CYP3A4 system is mature early in life), it is reasonable to assume that a safe and effective drug
exposure in adults may be extrapolated to children. For this intravenously administered drug,
adjustment of dose relative to adults according to body weight or body surface area is an obvious
approach to the treatment of children with hyponatremia requiring correction. The requirement
for pediatric studies should be deferred and a phase 4 commitment to undertake an open-label
treatment protocol in a limited number of children with euvolemic hyponatremia should be
required.

IVc. Clinical Audits/Inspections
Reviewed by Dr. Mahoney and found to be adequate.
V. Phase 4 Commitments

The applicant will be asked to conduct a clinical study evaluating the efficacy of conivaptan
administration without a loading dose and assess whether the absence of a loading dose will
mitigate the risk of infusion-related adverse events. In addition, an interaction study between
warfarin and the 40 mg iv dose of conivaptan will be required as a Phase 4 study.

V1. Labeling

The main recommendation for labeling is to grant an indication for use in only patients with
euvolemic hyponatremia. As outlined in Dr. Mahoney’s review, the overall safety database
raised several concerns regarding AEs that appear more prevalent in the CHF population which
comprised the entire database for hypervolemic hyponatremia. Labeling negotiations are
underway with the applicant and final, agreed-upon language will be reflected in subsequent
minutes/memoranda, and the action letter.

V1. Conclusions/Recommendations

The second cycle review of NDA 21-697 for Vaprisol® (conivaptan hydrochloride) has found
sufficient evidence to approve this drug for the treatment of euvolemic hyponatremia.
Conivaptan raises serum sodium effectively compared to placebo and data support use of a lower
dose than proposed by the applicant.

Conivaptan S — #\ - patients with hypervolemic hyponatremia;
however, several safety findings presently preclude the approval of conivaptan for use in this
population. In this database, hypervolemic hyponatremic patients were comprised primarily of
CHF patients. An increase rate of cardiac-related adverse events and dose-related effect on
mortality in this patient population suggest a counterbalancing effect of the drug on any benefit
that may arise from correcting serum sodium in this patient population. Additional safety data in
CHF patients are required to adequately characterize the risks of conivaptan use before extending
the indication to treat hyponatremia in the hypervolemic patient population.
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1 EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

The clinical reviewer recommends an “approval” action, but recommends that the indication be
restricted to the use of conivaptan for the treatment of euvolemic hyponatremia. Approval for
the treatment of hypervolemic hyponatremia is not recommended at this time; the study
population for hypervolemic hyponatremia consisted essentially entirely of patients with
congestive heart failure, and in the clinical reviewer’s opinion, the safety of conivaptan in
congestive heart failure patients has not been established.

1.2 Recommendation on Postmarketing Actions

1.2.1 Risk Management Activity

No specific recommendations are made at this time other than routine postmarketing surveillance
of adverse events as required by FDA for newly approved drugs. Additional recommendations
may be made after discussions with the Office of Drug Safety and other review disciplines.

1.2.2 Required Phase 4 Commitments

The clinical reviewer recommends a required Phase IV commitment of a controlled trial to
answer the question of whether a loading dose is needed for conivaptan, and whether a regimen
which does not include a loading dose could have a lower risk of adverse events, particularly
infusion site reactions. Such a study was also requested in the first cycle “approvable” action,
because the pharmacokinetics of conivaptan do not suggest that a loading dose is needed, but the
applicant’s dosing regimen includes a loading dose.

A Phase IV commitment for a warfarin interaction study using the full labeled dose of
conivaptan is also recommended.

1.2.3 Other Phase 4 Requests

Other Phase 4 requests which were included in the first cycle “approvable” letter, and which
continue to apply, include the need for a study to fully establish the lowest effective dose of
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conivaptan, the need for a study to establish the durability of the sodium effect of conivaptan
after discontinuation of conivaptan, and the need for full-dose special population studies in
patients with underlying hepatic and renal impairment. If the applicant desires, studies of the
lowest effective dose and the duration of effect could be included within the Phase 4
commitment loading dose study.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Conivaptan hydrochloride (Vaprisol®) is a nonpeptide vasopressin receptor antagonist with V2
and Vla receptor activity. It is a member of a potential new class of drugs known as
"aquaretics”, 1.e. drugs that cause a substantial increase in the urinary elimination of free water
without a substantial increase in urinary elimination of sodium or other solutes. The applicant
proposes intravenous use of conivaptan in patients with euvolemic and hypervolemic
hyponatremia, to increase the elimination of free water and theteby raise serum sodium
concentration.

Conivaptan acts through antagonism of vasopressin V2 receptors located in the distal collecting
tubules of the kidney. Vasopressin is a neurohypophyseal hormone; its primary function is to
permit conservation of free water by the kidney. Activation of vasopressin V2 receptors results
in the insertion of water channels, or aquaporins, in the collecting tubule, allowing for passive
reabsorption of water,

Hyponatremia is the most common electrolyte abnormality in hospitalized patients.
Hyponatremia is generally divided into classes according to the patient's intravascular volume
status; this affects treatment decisions. Hypovolemic hyponatremia requires volume repletion
for treatment, and a vasopressin receptor antagonist would not be an appropriate treatment for
this type of hyponatremia. However, euvolemic and hypervolemic patients with hyponatremia
have dilutional forms of hyponatremia, and are the applicant’s target populations for conivaptan.
Euvolemic hyponatremia is exemplified by the Syndrome of Inappropriate Antidiuretic Hormone
(SIADH); hypervolemic hyponatremia occurs in the edematous states of congestive heart failure
and hepatic failure. Blockade of vasopressin's action could allow patients with dilutional
hyponatremia (euvolemic or hypervolemic) to eliminate their excess free water, and thereby
increase their serum sodium concentration. There are no currently approved therapies for
hyponatremia.

This 1s a second cycle review for conivaptan; the original New Drug Application (NDA)
submission received an “approvable” action, primarily because of inadequate numbers of
patients exposed to the relevant intravenous (1V) dose. The applicant now submits data
regarding a larger population of patients exposed to the full proposed IV regimen.

The following is a summary of the clinical issues identified in the first cycle “approvable” letter:
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Clinical issues affecting approvability:

The number of subjects who received conivaptan at the systemic exposures associated
with the dose and dosing regimen proposed for marketing was inadequate for evaluation
of safety.

The lowest potentially effective dose of conivaptan did not appear to have been
established. Evidence from oral studies with lower conivaptan exposure suggested that
lower intravenous doses might be effective in a substantial percentage of patients with
hyponatremia.

Additional clinical issues for which a response was requested:

The incidence of infusion site reactions was high, and exploration of methods for
decreasing the incidence of infusion site reactions was requested.

In the original NDA, there was a higher incidence of serious renal adverse events for
conivaptan patients than for placebo patients. Information provided did not permit
complete characterization of these events. Updated and more complete information on
renal adverse events was requested.

Information on the durability of effect of conivaptan was requested.

Analysis of the efficacy of conivaptan when infused for less than four days was
requested. »

The Agency recommended that the applicant develop a risk management plan for
reduction of the likelihood that patients would receive concomitant CYP3A4-metabolized
drugs. Conivaptan is a potent inhibitor of CYP3A4, and two cases of rhabdomyolysis
occurred in clinical trials in patients who had received oral conivaptan along with a
CYP3A4-metabolized statin.

Review by other disciplines is ongoing, and may affect regulatory decisions by signatory
authorities regarding this application.

1.3.2 Efficacy

The applicant proposes the following indication for conivaptan:

“Vaprisol® is indicated for the treatment of euvolemic or hypervolemic hyponatremia in
hospitalized patients.”

r
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In a reanalysis of data from the pivotal IV hyponatremia trial, a duration of treatment of two days
appeared to be effective for many patients. By two days of treatment, baseline adjusted serum
sodium AUC, serum sodium, and the percentage of patients achieving serum sodium goals were
already statistically significantly greater in the conivaptan group than in the placebo group. The
majority of the effect of conivaptan on these parameters had occurred by two days of treatment,
although serum sodium parameters and the percentage of patients achieving serum sodium goals
continued to increase up to four days of treatment. The clinical reviewer concurs with the
applicant that a proposed duration of treatment of 2-4 days (rather than the originally proposed 4
days) is reasonable.

The applicant did not provide new information regarding the duration of effect of conivaptan.
There are no data regarding serum sodium from cessation of treatment to approximately one
week after treatment. At that point, sparse data indicated that significant hyponatremia had not
recurred in conivaptan-treated patients. However, at that point, placebo patients and conivaptan
patients had similar serum sodiums. The sodium “effect” of conivaptan one week after cessation
of treatment may actually be due to treatment of underlying causes of hyponatremia. The
applicant proposes Phase IV study of the duration of effect of conivaptan.

1.3.3 Safety

In the original NDA submission, a total of only 63 subjects appeared to have received conivaptan
at the full dose and dosing regimen proposed for labeling. The applicant now submits data for a
total of 404 patients and healthy volunteers who received conivaptan at a dose of at least 40
mg/day 1V, and for a duration of 2-4 days.

In the review, multiple breakdowns of patient populations were considered. In an ideal setting, a
large amount of placebo-controlled data would have been presented for patients being treated for
hyponatremia with intravenous conivaptan used in the full dose and dosing regimen proposed for
labeling. However, this resubmission did not provide a large body of information for this
specific patient population. Although the applicant did submit additional intravenous conivaptan
safety data for review, none of these were placebo-controlled data from IV studies in
hyponatremia. In the entire development program, there was only one Phase 3 controlled IV
hyponatremia study, which included 55 patients exposed to conivaptan, and this study was
presented in the original NDA. Therefore, the clinical reviewer had to rely on a variety of other
types of data to augment the safety evaluation. All of the additional IV safety data were either
from uncontrolled studies in hyponatremia, studies in congestive heart failure (CHF), or studies
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in healthy volunteers. The vast majority of safety data from the original NDA submission were
from oral studies with lower conivaptan exposure. Because little controlled IV hyponatremia
study information was available, and the full Phase 2/3 population was heavily weighted with
oral conivaptan patients with lower exposure, the clinical reviewer often had to separate out
populations, e.g. all IV, all controlled, all hyponatremia, CHF, etc. When an apparent safety
signal was identified, consideration of separate populations allowed the clinical reviewer to
evaluate the overall finding, to assess whether the event was occurring with equal frequency in
hyponatremia and CHF patients, and to assess whether the event was related to route of
administration The following groups of studies were often used:

e Overall Safety Population (1148 conivaptan-treated subjects): included all Phase 2/3
studies, IV and oral, controlled and uncontrolled, hyponatremia and CHF, subjects who
received the full proposed dose and subjects who had lower exposure

e Overall Placebo-Controlled Phase 2/3 Population (942 conivaptan-treated subjects): the
placebo-controlled subset of the overall safety population

e Controlled “full dose” IV (258 conivaptan-treated subjects- patients and healthy
volunteers): Study 027 (hyponatremia, 55 conivaptan-treated patients), Study 071 (CHF,
122 conivaptan-treated patients), Study 079 (QT study, 81 conivaptan-treated healthy
volunteers); included studies in which subjects received at least 40 mg/day of intravenous
conivaptan for at least 2 days

e “Full dose” IV in patients (292 conivaptan-treated patients): Study 027, Study 071, and
Study 080 (open-label hyponatremia, 115 conivaptan-treated patients); included studies
in which patients received at least 40 mg/day of intravenous conivaptan for at least 2 days

o All “full dose” IV (404 conivaptan-treated subjects): controlled “full dose” IV studies
plus Study 080, Study 083 (healthy volunteer, oral vs IV PK, 21 conivaptan subjects),
and 074 (healthy volunteer PK, 10 conivaptan subjects); included studies in which
subjects received at least 40 mg/day of intravenous conivaptan for at least 2 days

e All Phase 2/3 IV (445 conivaptan-treated subjects): included Studies 027, 071, and 080,
plus all other Phase 2/3 IV studies (153 additional conivaptan patients), controlled and
uncontrolled, in CHF and hyponatremia; most additional patients had lower dose and/or
shorter duration

The reader may find it useful to refer back to this list when multiple populations are mentioned.
When conclusions regarding adverse events have been based on an evaluation of multiple
populations, the clinical reviewer has attempted to explain which populations were most useful
in providing clarity and in reaching the overall conclusion.

A total of 64 deaths occurred during conivaptan treatment, within 30 days of conivaptan
treatment, or later but due to an adverse event which had its onset during treatment. The
incidence of death appeared to be numerically higher among conivaptan-treated patients for the
controlled “full dose” IV population and the controlled “full dose” IV congestive heart fatlure
(CHF) study. The incidence of death did not appear to be higher for conivaptan patients than for
placebo patients in the overall controlied Phase 2/3 population, which included oral patients with
lower exposure. There appeared to be a correlation between IV-equivalent dose and incidence of
death. Among congestive heart failure patients treated with full-dose IV conivaptan, there
appeared to be a relationship between dose and both crude mortality and mortality per unit of
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patient-time. Numerous analyses were done to evaluate the question of mortality risk with
conivaptan. Overall, there does not appear to be an increased risk of mortality with conivaptan
for the treatment of hyponatremia in the absence of congestive heart failure. However, there is a
signal of a dose-related increase in the incidence of death for congestive heart failure patients.
Use of conivaptan in CHF patients outside the clinical trial setting is not recommended at this
time.

The following serious adverse events occurred more frequently numerically among intravenous-
conivaptan-treated patients than among placebo-treated patients:

e serious “congestive cardiac failure aggravated”

e total serious cardiac failure events

e total serious infection events (no single infection predominated)

e total serious nervous system events (no single event predominated)

¢ total serious hypovolemia-related events

e serious infusion-site related events (occurred exclusively in conivaptan-treated patients;

included severe infections and thrombophlebitides)

Withdrawal from study was more common among conivaptan-treated patients than among
placebo-treated patients; most withdrawals were due to adverse events. The most common
category of adverse events leading to discontinuation were was that of infusion-site-related
events; twelve conivaptan patients discontinued study due to infusion-site-related events,
compared to zero placebo patients.

Several adverse events of special interest were considered because of signals seen preclinically
or in the original NDA submission. Findings regarding these events include: -

e Total renal adverse events, and “nonserious” events of renal failure occurred more
commonly numerically among conivaptan-treated patients than among placebo-treated
patients in the “full dose” IV study population. In the controlled “full-dose” IV
population, renal failure events occurred slightly more frequently in conivaptan-treated
patients than in placebo patients; this was not seen in the overall controlled (IV + oral)
safety population, which included oral patients with lower exposure. Special search
criteria were developed for renal adverse events, and all serious events and cases of renal
failure were examined. There was no evidence of a primary nephrotoxic effect of
conivaptan, although data to assess this were limited. Most patients who developed renal
failure had an underlying diagnosis of congestive heart failure, which carries a high
baseline risk of acute renal failure with best current treatment. Overall, it appears that
conivaptan may be associated with a slightly greater risk of nonserious, reversible renal
adverse events. Most events were reversible moderate increases in creatinine, which may
have been associated with volume depletion due to conivaptan, or with the patients’
underlying diseases. As with patients treated with currently available diuretics in the
acute hospitalized setting, renal function must be monitored, and patients may require
volume repletion if an overly brisk aquaresis occurs with conivaptan.

e Overly rapid correction of serum sodium, which carries a risk of permanent neurologic
sequelae, occurred only in conivaptan-treated patients. About 6% of IV conivaptan
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patients overall, and about 9% of patients who received doses in the range under
consideration for labeling, met laboratory criteria for overly rapid correction of serum
sodium. One patient who met laboratory criteria for overly rapid correction of serum
sodium suffered a delayed seizure without sequelae. Otherwise, there were no clinically
apparent consequences of overly rapid correction of serum sodium.

¢ Infusion site reactions were very common among conivaptan-treated patients. The
incidence of these events appears to correlate with dose and concentration. This
underscores the need for consideration of a lower starting dose of conivaptan, and the
need for study of a regimen without a loading dose.

e Hypovolemia-related events (e.g. hypotensive, hypovolemic, syncopal, fall and shock
events) occurred more commonly among intravenous-conivaptan-treated patients than
among placebo-treated patients. One hypovolemia-related death may have occurred due
to hypovolemic shock after marked aquaresis.

Among patients with underlying congestive heart failure, cardiac failure events, atrial arrhythmia
events, and bleeding events occurred more frequently among conivaptan-treated patients than
among placebo-treated patients. The incidence of these events within the 20-40 mg/day IV
dosage range was also specifically considered (i.e. excluding lower and higher exposures). As
with the overall population, within this dose range, cardiac failure events occurred more
frequently in conivaptan-treated patients than in placebo-treated patients, and there appeared to
be a relationship between dose and incidence of cardiac failure events.

In addition to the above events of interest, the following adverse events occurred more frequently
numerically among conivaptan-treated patients than among placebo-treated patients in controlled
IV studies (including both CHF and non-CHF patients):

e Atrial arthythmia events

e Cardiac failure events

¢ Hypernatremia (reported as adverse event)

e Hyperglycemia (reported as adverse event)

¢ Pneumonia

e “Dyspnea exacerbated”

e Aecsthenia

e Thirst

e Pollakiuria :
Atrial arrhythmia events may have been related to electrolyte depletion; hypokalemia was more
common among patients experiencing these events than among the overall controlled IV study
population.

Clinical laboratory findings of note include:

e Conivaptan-treated patients were more likely to develop transaminase elevations of >3x
the upper limit of normal (ULN) and >10x ULN than were placebo-treated patients.
Hepatobiliary adverse events did not occur more commonly among conivaptan-treated
patients. In Study 071, a congestive heart failure study, fourteen conivaptan-treated
patients had relatively large increases in transaminases. However, conivaptan-treated
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. patients were also more likely to have baseline elevations in transaminases, making this
finding difficult to interpret.

e Mean fasting plasma glucose declined for placebo patients, but increased for conivaptan
patients. Plasma glucose values of >250 mg/dL were also more common among
conivaptan-treated patients. The difference between treatment groups was less marked for
nonfasting plasma glucose. The reason for this difference between groups is unclear, but
may be related to the fact that conivaptan is infused in 5% dextrose in water (D5SW).

e Increases in serum creatinine to >1.6 mg/dL. were more common among conivaptan-
treated patients than among placebo-treated patients; in the IV studies, there appeared to
be a relationship between conivaptan dose and the incidence of serum creatinine >2
mg/dL.

e In the IV studies, significant hypernatremia (>150 mEq/L) occurred exclusively in
conivaptan-treated patients, although the incidence was low (1.2%-1.4%).

e Low hematocrit (<30%) occurred more frequently among 1V-conivaptan-treated patients
than among placebo-treated patients.

e In IV studies, women treated with conivaptan were more likely to develop hyperuricemia
than were women treated with placebo.

1.3.4 Dosing Regimen and Administration

The applicant’s recommended dosing regimen is a 20 mg 1V loading dose administered over 30
minutes, followed by a continuous IV infusion of 40 mg/day for 2-4 days.

Biopharmaceutics had requested that the applicant justify the use of a loading dose, with
provision of efficacy data both with and without an initial loading dose. The applicant did not
provide such data. In their response to the “approvable” letter, the applicant cites the high
plasma concentrations achieved after the initial loading dose, and the rapid initial
pharmacodynamic effect of conivaptan. The applicant argues that increases in effective water
clearance were seen at 6 hours after initial loading dose of conivaptan, that achievement of
steady state without a loading dose would require approximately 50 hours, and that onset of the
desired pharmacodynamic effect would likely be delayed. In the clinical reviewer’s opinion, the
applicant has not addressed this issue, and direct study of the pharmacodynamic effect of
conivaptan with and without an initial loading dose is needed. The applicant proposes
postmarketing study of this question, and the clinical reviewer recommends that this study be a
postmarketing commitment. This question has safety implications, because the incidence of
infusion site reactions appears concentration-dependent, as discussed in the initial NDA review.
If equal efficacy could be achieved without a loading dose, and the incidence of infusion site
reactions could be decreased with a non-loading-dose regimen, administration without a loading
dose would be the desired regimen.

1.3.5 Drug-Drug Interactions

Conivaptan is a potent inhibitor of CYP3A4, and should not be coadministered with drugs
metabolized by CYP3A4. The applicant seeks to minimize the risk of severe adverse drug-drug
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interactions by limiting conivaptan to intravenous use in hospitalized patients. However, this
might not prevent concomitant administration of CYP3A4 drugs. In the controlled hyponatremia
trials, multiple protocol violations involving administration of prohibited CYP3A4 drugs
occurred, despite a highly controlled clinical setting. In the “approvable” letter, explorations for
reducing the likelihood that patients would receive concomitant CYP3A4-metabolized drugs
were recommended. New data regarding specific adverse events occurring in patients who
received prohibited CYP3 A4-metabolized drugs showed that most protocol violations were
related to benzodiazepines or calcium channel blockers, and that the adverse events which
occurred in these patients did not appear to be related to the prohibited CYP3A4 drugs. The
incidence of adverse events among hospitalized patients who received prohibited CYP3A4 drugs
was lower than the incidence of adverse events among outpatients who received prohibited
CYP3A4 drugs, indicating that restriction of use to the hospital setting may indeed reduce the
risks associated with concomitant administration of CYP3A4-metabolized drugs.

In the approvable letter, a warfarin interaction study was recommended, using the full dose
proposed for labeling. The applicant did not provide the results of a study, but states that a
protocol is being developed. A Phase IV commitment for completion of a full-dose warfarin
interaction study is recommended.

1.3.6 Special Populations

Information in this review related to special populations was obtained from summary
information submitted by the applicant. Expert review by FDA Biopharmaceutics 1s ongoing,
and should be considered to be the more definitive review if conclusions differ from the clinical
Teview. '

In the original NDA, the applicant conducted special population studies in the elderly, in patients
with mild to moderate renal dysfunction (creatinine clearance >10 to <60 mL/min), and in
patients with hepatic dysfunction, and concluded that dosage adjustment was not needed in these
populations. However, the oral conivaptan dose used would have had lower exposure than the
proposed IV dose, and the Agency recommended that the applicant repeat these studies using the
proposed IV dosing regimen.

Use of adequate conivaptan doses for drug:drug interaction and special population studies is of
particular importance because conivaptan exhibits nonlinear pharmacokinetics, with plasma
levels increasing in a higher-than-dose-proportionate fashion. This nonlinearity occurs at
multiple levels, including with increasing dose, with repeated dose, and with time. Patients in
the target patient population have significantly higher exposures than healthy subjects, and
significant intersubject variability occurs.

With this submission, the applicant examined the pharmacokinetics of patients age 65 years or
older in an open-label study. As was noted in healthy volunteers, the pharmacokinetics of
conivaptan were nonlinear, with a more than proportionate increase in exposure with increasing
dose. Comparison of the PK of conivaptan in the elderly to the PK of conivaptan in younger
patients was not possible with the data provided.

12
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2 INTRODUCTION AND BACKGROUND

Conivaptan hydrochloride (Vaprisol®) is a nonpeptide vasopressin receptor antagonist with V2
and Vla receptor activity. It is a member of a potential new class of drugs known as
"aquaretics”, i.e. drugs that cause a substantial increase in the urinary elimination of free water
without a substantial increase in urinary elimination of sodium or other solutes. The applicant
proposes intravenous use of conivaptan in patients with euvolemic and hypervolemic
hyponatremia, to increase the elimination of free water and thereby raise serum sodium
concentration.

Conivaptan's acts through antagonism of vasopressin V2 receptors located in the distal collecting
tubules of the kidney. Vasopressin is a neurohypophyseal hormone; its primary function is to
permit conservation of free water by the kidney. Activation of vasopressin V2 receptors results
in the insertion of water channels, or aquaporins, in the collecting tubule, allowing for passive
reabsorption of water.

This is a second cycle review for conivaptan; the original NDA submission received an
“approvable” action, primarily because of inadequate numbers of patients exposed to the relevant
intravenous (IV) dose. The applicant now submits data regarding a larger population of patients
exposed to the full proposed IV regimen.

Please see the original clinical review of conivaptan for detailed background information. Please
see the “approvable” letter for the original NDA for details of the deficiencies noted in review of
the original NDA. The following is a summary of the clinical issues identified in the
“approvable” letter:

Clinical issues affecting approvability:

e The number of subjects who received conivaptan at the systemic exposures associated
with the dose and dosing regimen proposed for marketing was inadequate for evaluation
of safety.

e The lowest potentially effective dose of conivaptan did not appear to have been
established. Evidence from oral studies with lower conivaptan exposure suggested that
lower intravenous doses might be effective in a substantial percentage of patients with
hyponatremia.

Additional clinical issues for which a response was requested:
e The incidence of infusion site reactions was high, and exploration of methods for
decreasing the incidence of infusion site reactions was requested.
e In the original NDA, there was a higher incidence of serious renal adverse events for
conivaptan (coni) patients than for placebo (pbo) patients. Information provided did not
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permit complete characterization of these events. Updated and more complete
information on renal adverse events was requested.

e Information on the durability of effect of conivaptan was requested.

e Analysis of the efficacy of conivaptan when infused for less than four days was
requested.

e The Agency recommended that the applicant develop a risk management plan for
reduction of the likelihood that patients would receive concomitant CYP3A4-metabolized
drugs. Conivaptan is a potent inhibitor of CYP3A4, and two cases of rhabdomyolysis
occurred in clinical trials in patients who had received conivaptan along with a CYP3A4-
metabolized statin.

4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY

4.1 Sources of Clinical Data

In the original NDA, a total of 63 patients received conivaptan at a dose and duration consistent
with the full exposure proposed for labeling. The applicant now submits additional data for a
new total of 404 patients who received IV conivaptan at doses of 40 mg/day IV or higher. The
following table lists the studies from which these patients are derived.

Appears This Way
On Original
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Table 4.1 Intravenous Studies with Full Proposed Dose

Number of Subjects’
Study Indication/Patient Population Treatment >40 mg/day Placebo
Number Duratioent
087-CL-027 hivponatremia 4 days 35 29
087-CL-0807 | hyponatrenua : 4 davs 115 --
087-CL-079 healthy volunteer (QT. study) 4 davs 81 40
087-CL-083 healthy volunteer (oral vs IV PK) 4 days 21 -
TOTAL with 4 days of treatment 272 69
087-CL-074 Healthy Vohmteer (PK} ' 3 days 10 -
087-CL-071 CHF 2 davs 122 40
TOTAL with <4 days of freatment 132 46
TOTAL with 22 days of treatment 404 109

Subject base: Safety analysis set (all subjects who received anv IV study drug)

7 based on study design
I ongomg study; number of pattents represents number who completed the treatment phase as of 1 Sept.
2004

Source: Applicant’s Table 1, pg 13, Summary of Intravenous Safety

Please refer to the original clinical NDA review for tables of all clinical studies included in the
original NDA. Of the above studies in Table 4.1, new safety information was derived primarily
from interim safety reports for Studies 071 and 080. It should be noted that no new placebo-
controlled data were submitted regarding the use of conivaptan for the treatment of
hyponatremia; all additional data are either from an open-label hyponatremia study, a CHF
study, or healthy volunteer studies.

Study 071 was a randomized, double-blind, placebo-controlled, dose-ranging pilot study to
evaluate the efficacy and safety of conivaptan in patients with decompensated chronic heart

failure. € v \ B B

D Study 071 included both hyponatremic and nonhyponatremic patients,
————————————, ‘ o - The study
included 122 patients exposed to conivaptan (40 at 40 mg/day, 40 at 80 mg/day and 42 at 120
mg/day), and 40 patients exposed to placebo. A full study report was not submitted; only safety
data were included.
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Study 080 is an ongoing, 4-day, open-label Phase 3 safety study in patients with euvolemic and
hypervolemic hyponatremia. Interim safety information was included for 115 patients exposed
to 40 mg/day contvaptan for up to 4 days.

This NDA resubmission may be accessed via the path
WCDESUBIIN21697\N_00012005-06-30

The original New Drug Application may be accessed via the path
WCDSESUBIW21697\N_00012004-01-30.

An intensive QT study was submitted during the original review cycle and may be accessed via
the paths

SCDSESUBIIN21697\N_000%2004-03-31 and

WCDSESUBIWN21697\N_000\2004-05-14. -
A safety update was submitted four months into the original review cycle and may be accessed
via the path

BCDSESUBIIN216973\N_00012004-05-28.

4.6 .Financial Disclosures

Please see the initial clinical NDA review for discussion of financial disclosure. The applicant
provided updated form 3454s stating that the applicant had exhibited due diligence in attempting
to obtain financial disclosure forms from all investigators. On 1 Nov 05, the clinical reviewer
requested information from Dr. Donald Raineri regarding their method for due diligence. On 11
Nov 05, Dr Raineri stated that he was still attempting to obtain this information from the former
sponsor (Yamanouchi Pharmaceuticals). As of 25 Nov 05, the information regarding method of
due diligence has not yet been received by the clinical reviewer.

5 CLINICAL PHARMACOLOGY

Please see the Biopharmaceutics review for an indepth discussion of the applicant’s response to
deficiencies identified in the original NDA; Biopharmaceutics review is ongoing, and should be
considered to be more definitive than the summary information presented below.

5.2 Pharmacodynamics

Biopharmaceutics had requested that the applicant justify the use of a loading dose, with
provision of efficacy data both with and without an initial loading dose. The applicant did not
provide such data. The applicant provides a discussion in their Section 9.1 of their response, in
which they cite the high plasma concentrations achieved after the initial loading dose, and the
rapid initial pharmacodynamic effect of conivaptan. The applicant argues that increases in
effective water clearance were seen at 6 hours after initial loading dose of conivaptan, that
achievement of steady state without a loading dose would require approximately 50 hours, and
that onset of the desired pharmacodynamic effect would likely be delayed.
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In the clinical reviewer’s opinion, the applicant has not addressed this issue, and direct study of
the pharmacodynamic effect of conivaptan with and without an initial loading dose 1s needed.
The applicant proposes postmarketing study of this question, and the clinical reviewer proposes
this as a postmarketing commitment. This question has safety implications, also, because the
incidence of infusion site reactions appears concentration-dependent, as discussed in the initial
NDA review. If equal efficacy could be achieved without a loading dose, and the incidence of
infusion site reactions could be decreased with a non-loading-dose regimen, administration
without a loading dose would be the desired regimen. The clinical reviewer will defer to the
Biopharmaceutics reviewer’s opinion, however.

5.3 Exposure-response Relationships

Biopharmaceutics had requested that the applicant systematically analyze the relationship
between pharmacodynamic response and creatinine clearance. In analyses from Study 027, the
applicant’s major Phase 3 efficacy trial for IV conivaptan in hyponatremia, there appeared to be
a positive correlation between baseline creatinine clearance, and change in free water clearance
and effective water clearance. This correlation was seen in the 40 mg/day IV group, but was not
seen in the 80 mg/day IV group. No correlation was seen between baseline creatinine clearance
and serum sodium.

6 INTEGRATED REVIEW OF EFFICACY

Please see the original clinical NDA review of conivaptan for a discussion of the efficacy
findings from that review. A brief summary of those findings follows.

The applicant conducted a single Phase 3 intravenous efficacy trial for the hyponatremia
indication. The applicant's . e  iNtravenous formulation for short term
administration was prompted by concerns regarding conivaptan's marked inhibitory effect on the
activity of cytochrome P450 3A4 (CYP3A4), which is important in the metabolism of many
drugs. A severe drug-drug interaction with simvastatin had resulted in a case of thabdomyolysis
in Phase 2. The applicant proposed a single I'V efficacy trial and two supportive oral efficacy
trials. The IV efficacy trial (Study 027) was a randomized, placebo-controlled trial of the
efficacy of two different doses of conivaptan for the treatment of hyponatremia in euvolemic and
hypervolemic patients. Hyponatremia was defined as a serum sodium <130 mEq/L (normal
range 135-145 mEq/L). The placebo group included 29 patients. Conivaptan was administered
as an initial 20 mg intravenous loading dose, followed by continuous intravenous infusion of
either 40 mg/day (29 patients) or 80 mg/day (26 patients) of conivaptan. Conivaptan was
continuously infused for four days, or until normonatremia occurred. Two oral Phase 3
hyponatremia trials were of nearly identical design to the intravenous Phase 3 hyponatremia trial.
In the oral trials, conivaptan was administered as 20 mg BID or 40 mg BID (40 or 80 mg/day)
for a total of five days or until normonatremia occurred.

All three trials used the same primary endpoint, change from baseline in baseline-adjusted area
under the serum sodium effect curve (AUC). Both doses of intravenous conivaptan were highly
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effective, resulting in 8- and 11- fold increases in serum sodium AUC for the 40 mg/day and 80
mg/day groups respectively. This effect was highly statistically significant, regardless of age,
gender, race, baseline volume status, or presence or absence of congestive heart fatlure. Eighty
mg/day of oral conivaptan was also highly effective in both oral trials; 40 mg/day oral
conivaptan was also effective, although with less significance in one trial.

Both doses of intravenous conivaptan were also strongly statistically significantly effective for

all secondary efficacy parameters, which included:

e mean change in serum sodium from baseline to end of Study Day 4

e . median event time to when at least 50% of patients had an increase in serum sodium of at
least 4 mEqg/L over baseline

e mean total time from first dose to end of treatment during which serum sodium was at least 4
mEq/L over baseline _

e percentage of patients with a >6 mEq/L increase in serum sodium, or an increase to a normal
serum sodium. _

Oral conivaptan 80 mg/day was also highly effective for the secondary parameters. Oral

conivaptan 40 mg/day was also effective, but in one of the two studies, these effects were less

statistically significant. Important tertiary efficacy parameters for which intravenous conivaptan

was strongly superior to placebo included increase in effective water clearance, increase in free

water clearance, increase in serum osmolality, and decrease in urine sodium.

Thus, intravenous conivaptan in doses of 40 mg/day or 80 mg/day was highly effective in the
treatment of hyponatremia. The applicant proposes the 40 mg/day dose regimen for labeling.
However, the fact that oral conivaptan, which achieves lower conivaptan exposure
(approximately 1/3 that of intravenous), was also highly effective, called into question whether
‘the minimum effective dose of intravenous conivaptan had been established. Establishment of
lowest potentially effective dose of drugs is an important clinical issue, and was cited as a
deficiency that must be corrected prior to approval of conivaptan. The applicant did not perform
a randomized placebo-controlled trial to examine this question, but rather presented some
additional data and analyses to explore this question. This information is presented in Section
6.1. ‘

| = - B
the applicant proposes a 2-4 day regimen, and provides supporting data for this
proposal. This information is presented in Section 6.2.

In the approvable letter, information regarding the durability of the effect of conivaptan was
requested. This information is discussed in Section 6.3.

6.1 Indication: Treatment of Hyponatremia (with Doses <40 mg/day 1V)

To address the Agency’s request for evaluation of the efficacy of a lower dose of intravenous
conivaptan, the applicant used two approaches. In their 1V study 080, an open-label study of
patients with hyponatremia, the applicant added an arm of 21 patients treated with 20 mg/day, in
addition to the ongoing main body of the study in which patients received 40 mg/day for up to 4
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days. The applicant also examined the exposure-response relationship to assess whether
efficacy was related to exposure to conivaptan.

The following table compares efficacy variables for the 20 mg/day and 40 mg/day regimens for
Study 080. ,

Table 6.1 Interim Efficacy Results, Study 080, 20 mg/day and 40 mg/day Dosing Regimens

Efficacy Variable , Conivaptan Conivaptan
20 mg/day 40 mg/day
n=21 n=115

Primary Efficacy Endpoini
Baseline Adjusted Serum Sodiuvim AUC over Duration of
Treatment {(mEq-hivL)

Mean {5D) 770.5 (446.85) 651.4 (¢
Secondary Efficacy Endpoints
Number of Patients and Thme to confirmed >4 mEg/L increase
from Baseline Serum Sedium

o]
(3]
i
L
s’

1 (%) 13 (71.4%) 06 (83.3%)
Median time (h) 24.0 24.6
[95% CI] {6.8 60.0] [24.0.36.0]
Total time (h) to 24 mEg/L increase in Serum Sodinm
Mean (8D) 681.3(37.77) 39.6 (33.10)
Serwm Sodimm (mEq/L)
Baseline mean {SD) 122.1{481 1241 {4.49)
Mean {5D) at end of freatment 1323391 1324 {4.29)
Mean Change {3D) from Baseline to End of Treatment 10.2 (53.46) £3(5.29
Mean (SD}) at Follow -up Day 11 13G.5(7.39) 1328 5.7
" Mean Change (SD) from Baselige to Follow-up Day i1 7.9 {2.60) 801655}
Mean (SD) at Fellow-up Day 34 133.5344.29) 13427494
Mean Change (SD) from Baseline to Follow-up Day 34 13.1 (6.98) 10.3 (647
Number {36} of patients with 26 mEq/L increase from Baseline
in Serum Sedium or a Normal Serum Sodivm Concentration 13 (71.4%) 84 (73.0%)

>135 mEq/L During Treatment

Source: Applicant’s Table 2, Response to Deficiencies in Original NDA

No placebo control was included in Study 080. However, data from the placebo arm of Study
027, the applicant’s major hyponatremia study, are useful for illustrating the very low expected
rates of response for placebo-treated patients. These data are presented below in Table 6.2.

In the above Table (6.1), conivaptan at 20 mg/day resulted in a numerically greater baseline-
adjusted serum sodium AUC over treatment than did 40 mg/day (771 +/- 447 mEq-hr/L vs 651
+/- 403 mEqg-hr/L). In Study 027, the placebo group had achieved a baseline-adjusted serum
sodium AUC at 4 days of 61 +/- 242 mEq-hr/L.

In Study 080, 15/21 (71%) of patients in the 20 mg/day group had achieved a serum sodium
increase of >4 mEq/L by 4 days. In the 40 mg/day group, 96/115 (83.5%) had done so. In Study
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027, 9/29 (31%) of placebo patients had achieved a serum sodium increase of >4 mEg/L by 4
days.

In Study 080, mean serum sodium at end of treatment was equal in the 20 mg/day and 40 mg/day
groups, and mean change from baseline in serum sodium was numerically greater in the 20
mg/day group than in the 40 mg/day group (10.2 +/- 5.5 mEq/L vs 8.3 +/- 5.3 mEg/L). In Study
027, mean increase in serum sodium in the placebo group at 4 days was 1.5 +/- 4.6 mEq/L.

In Study 080, 15/21 (71%) of patients in the 20 mg/day group had an increase in serum sodium
of >6 mEq/L or had a serum sodium of >135 mEq/L at end of treatment. In the 40 mg/day
group, 84/115 (73%) had met one of these goals. In study 027, 6/29 (21%) of placebo patients
met one of these goals at 4 days.

The applicant’s examination of exposure-response relationships did not demonstrate a
relationship between plasma conivaptan concentration and serum sodium or effective free water
clearance. However, data were included for only 4 patients (from Study 025) who received 20
mg/day.

The data from Study 080 regarding the efficacy of the 20 mg/day dose are highly suggestive of
efficacy of this lower dose. The applicant proposes the 40 mg/day dose for approval and initial
labeling, and states that they are designing a pilot study to explore the effect of IV conivaptan at
various dosing regimens as part of a Phase IV commitment. However, the clinical reviewer finds
the data for efficacy of the 20 mg/day dose compelling, and recommends that the initial label
include information regarding the probable efficacy of this dose, and the possibility of a 20
mg/day initial dose.

6.2 Indication: Treatmentof Hyponatremia (with Duration of Treatment of 2-4
Days)

To support the o — %) duration of 2-4
days, the applicant reanalyzed the efficacy measures for Study 027, their intravenous
hyponatremia efficacy study. The following table presents the data for the primary and
secondary efficacy endpoints, for the timepoints at both 2 and 4 days.
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Table 6.2 Study 027 Summary of Efficacy Results at 2 and 4 Days of Treatment

Efficacy variable Placebo 1V YMO087 40 mgid 1¥ YMO87 B0 mgid
N=29 N=239 N=28

Primary efficacy endpaoint 28 4d 2d 48 2g 24
Bazeline adjusted serum 34a’ ALC over durstion of treament
imEghrily Mezan (S0} 83(B1I7) 814 {242.30) 2088 {17183 5305 {38646} 26801567 3617 321149

LS Mean £ BE 3.3128.84 12.3 6116 <@ BeF | 27 #2767V | 7155 = 8045
Secondary efficacy endpoints
KNumbar of patienss (3% and rmedian event time (h) from first 2(2.9%) £(21.0%) 22(76.0%; 22 {25 5%} 24 {22.3%)
dese of study medication to a confirmed 24 mEQIL increase NE NE 237 340 234
from Baseline in serum 8a°, [55% CH NE NE {36.29) 3. 23} 15, 24}

Fotal tme (k) from first dose of study medicaton to Day 2 or
Day 4 end of tn=atment during which patients had 3 corfirmed
24 mEgL increase in serum Na' from Basaline
Mean {50} 22681 13.7 {28.45)
15 Mean = SE A1 =238 142+525

Serum Ma {mEgL} -

Baseline mean (S0} 124.3 {4.G5} 1523 {463} 1248341 122.8(2.41
Mean {SDj at end of treatmant 125.8 [4.54) 126.8 {478} 131.8 487 1324 (3.20)
Chang= from Bassline ta end of treatment
N2an change [SD) 0.242.48) 1.514.34) a2 00
15 Mean change & 5 01071 £.5+£0.30 9.4 ([C.7ay”
Number (%) of paiens who obtained a corfirmed 25 mEQL
increase from: Baseline in serum Na® or a nomal serum MNa* 03 € (20.79%) 3248 14%) 20 {59.9%) " 18 {88 2% 23 {£8.5%)
soncenlration 2 138 mEgt during
¥ Pyaiue <C.L5 vs placebo ** Pvalus <D.01 vs placedo ' Poegiue 20,061 vs placebo ¥E = not estimable

Source: Applicant’s Table 8.1, pg 548, Response to Deficiencies in Original NDA

At 2 days of treatment, baseline-adjusted serum sodium AUC was already highly statistically
significantly greater in the conivaptan-treated group than in the placebo-treated group. This
difference further widened by 4 days of treatment.

At 2 days of treatment, all but one of the patients who would achieve a >4 mEq/L increase in
serum sodium by 4 days had already done so at 2 days.

At 2 days of treatment with 40 mg/day IV, serum sodium had increased by 5.2 mEq/L (+/- 0.7)
more in the conivaptan-treated group than in the placebo-treated group. By four days, this
treatment difference was 6.5 mEq/L (+/- 0.7). The majority of the increase in serum sodium
attributable to conivaptan effect had occurred by 2 days of treatment.

At 2 days of treatment, 12/20 (60%) of patients in the 40 mg/day conivaptan group had achieved
a >6 mEq/L increase in serum sodium or an increase to >135 mEq/L, compared to zero in the
placebo group. At 4 days, 20/29 (69%) of conivaptan patients had reached one of these goals,
compared to 6/29 (21%) of placebo patients.

Overall, it appears that a substantial percentage of patients could have a clinically significant
improvement in serum sodium after two days of treatment, although the number of patients who
reach serum sodium goals may further increase through 4 days of treatment. It is reasonable to
label conivaptan for a duration of treatment of 2-4 days.

6.3 Durability of Effect of Conivaptan
In the approvable letter, the Agency had requested information regarding the durability of effect

of conivaptan. The applicant provided information from hyponatremia Study 080 for the 40
mg/day dose, which was administered for up to 4 days.
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Table 6.3 Interim Data Regarding Durability of Effect of Conivaptan, Study 080

1V Conivaptan
Serum Sedium {mEgl) 48 mg/dav
Visit Change from Baselipe
Baseline
n 115
Mean 1249 NA
Median 1249
Range 0601350
End of Treatment
n 113 i13
Mesn 1324 7.3
Median 1327 73
Range 183-1421 -£7-280
Follow-up: Day 11
B 104 104
Mean 1329 7.1
Afedian 1320 6.5
Range 13401302 SHp0-212
FoHow-up: Day 34
n @ 20
Mean 1342 o4
Median 1342 9.6
Esmge 11841500 100280

Source: Applicant’s Table 7, Section 4.1.6, pg 23, Response to Deficiencies in Original
NDA

At followup visits at day 11 (at least 7 days after last dose of conivaptan) and day 34 (at least 30
days after last dose of conivaptan), mean and median serum sodium remained near values seen at
end of treatment, and well above baseline values. This information is of value in that it does not
appear that low mean serum sodium recurred quickly. However, this may be due to treatment of
underlying causes of hyponatremia, rather than to an effect of conivaptan. Of more use would
have been daily values from the end of treatment for serum sodium and other endpoints, in order
to assess if the effect of short-term administration of conivaptan wanes before correction (by
other treatments) of underlying causes of hyponatremia can come into effect.

The clinical reviewer also examined data from Study 027 in the original NDA. In that study,
serum sodium was only measured up to the end of treatment (Study Day 4), and then one more
time at Study Day 10-13. At this final measurement, mean serum sodium was 131 mg/dL in the
placebo group, 129 mg/dL in the 40 mg/day 1V conivaptan group, and 134 mg/dL in the 80
mg/day IV group (original NDA submission, 027 study report, pg 60, Figure 9-2; and pg 419,
Table 13.3). The most that can be said from this information is that by 6-9 days after cessation
of conivaptan infusion, the serum sodium effect was no longer seen for the proposed 40 mg/day
conivaptan regimen vs placebo, but significant hyponatremia had not recurred in any treatment
group, including placebo.

Overall, it appears that significant hyponatremia does not recur quickly after cessation of

conivaptan. However, this might not be due to continued activity of conivaptan, but rather to
treatment of underlying causes of hyponatremia. No data are available from cessation of
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treatment to 7 days after last dose of conivaptan. The applicant proposes Phase IV study of the
duration of effect of conivaptan.

7 INTEGRATED REVIEW OF SAFETY

7.1 Methods and Findings

In the original NDA submission, a total of only 63 subjects appeared to have received conivaptan
at the exposure expected in the proposed dosing regimen for labeling, —

o ——— @) Therefore, the additional data in this
resubmission are from studies of intravenous conivaptan used at dosage levels at least as high
and durations at least as long as those proposed for labeling. With this resubmission, there are
now a total of 404 subjects who have received IV conivaptan at doses and durations at least as
large as those proposed for labeling.

The following table enumerates patients from the “full dose” 1V studies which contribute the 404
conivaptan patients who received the full dose and duration proposed for labeling.

Table 7.0 Number of Subjects who Received “Full Dose” Intravenous Conivaptan, by
Study
(Source: Applicant’s Table 1, Response to Deficiencies in Original NDA)

Study Treatment | Conivaptan Conivaptan
~ Population/Indication Duration 40 mg per =30 mg per | Placebeo
Number . e
{days) dav§ day§
087-CL-0627 Pattents‘Hyponatrenna 4 29 26 29
087-CL-0807 Pattents Hyponatremia 4 115 -- --
= Healthy voluateer/ . ) )
087-CL-079 QTe Swdy 4 41 40 40
087-CL-0S3 Healthy vohm‘teeri' PK 4 ) _ B
oral vs 1v
087-CL-074 Healthy volunteer/PK 3 10 - -~
087-CL-071 Patients/CHF 2 40 2 40
Tetal 256 148 109
Total Intravencus Cenivaptan 404 —

§ Dosing regimen mcluded a 20 mg loading dose.

T Number represents an interim cut and includes patients who conpleted the treatment phase by
September 1, 2004 -

The applicant submitted a small amount of controlled data for the use of intravenous conivaptan
in the treatment of hyponatremia, essentially limited to Study 027, in which 55 patients were
exposed to conivaptan. These data were not new and were included in the original NDA. All
new IV safety data come from an open-label IV hyponatremia study, a controlled IV CHF study,
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and 3 studies in healthy volunteers. Because the amount of safety data from the single controlled
full-dose IV hyponatremia study was small, the clinical reviewer had to consider various sources
of pooled data. Depending on the safety issue in question, one or more of several safety pooled
populations may have been considered, e.g.:

e Controlled “full dose” IV (258 coni subjects): Included Study 027 (hyponatremia- 55
coni pts), Study 071 (CHF- 122 coni pts), Study 079 (QT study, 81 coni healthy
volunteers)

e “Full dose” IV in patients (292 coni pts): Included Study 027, Study 071, and Study 080
(open-label hyponatremia, 115 coni pts); included studies in which patients received at
least 40 mg/day of intravenous conivaptan for at least 2 days; did not include healthy
volunteers

e All “full dose” IV (404 coni subjects): controlled “full dose” IV studies plus Study 080,
083 (healthy volunteer, oral vs IV PK, 21 coni subjects), and 074 (healthy volunteer PK,
10 coni subjects); included studies in which subjects received at least 40 mg/day of
intravenous conivaptan for at least 2 days; included patients and healthy volunteers

e All Phase 2/3 IV (445 coni subjects): included Studies 027, 071, and 080, plus all other
Phase 2/3 1V studies (153 additional coni patients), controlled and uncontrolled, in CHF
and hyponatremia; most patients had lower dose and/or shorter duration

e Placebo-controlled Phase 2/3 (942 coni subjects): included IV and oral; included studies
for hyponatremia and CHF indications; included patients with lower than “full dose”
exposure '

e Overall safety population (1148 coni subjects): included IV and oral; included controlled
and uncontrolled studies; included studies for hyponatremia and CHF indications;
included patients with “full-dose” exposure and lower than “full dose” exposure

In order to increase the interpretability of the data, the clinical reviewer has often presented
information separately for two or more of these populations, particularly when it appeared that a
potential safety signal was occurring more frequently in one population compared to others.

7.1.1 Deaths

A total of 70 deaths occurred among conivaptan-treated patients in the development program,;
among these, 63 deaths occurred during treatment, within 30 days following treatment, or due to
an adverse event that had its onset during treatment. An additional 6 deaths occurred >30 days
after end of conivaptan treatment. One death occurred in a patient in a Japanese study that was
not included in the safety population. A total of 12 deaths occurred among placebo-treated
patients during treatment, within 30 days following treatment, or due to an adverse event that had
its onset during treatment. An additional 6 deaths occurred >30 days after placebo treatment.
Overall, death occurred in 5.5% (63/1148) of conivaptan patients and 3.2% (12/372) of placebo
patients (during treatment, within 30 days following treatment, or due to an adverse event that
had its onset during treatment).

7.1.1.1 Tabular Listing of Deaths
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The following tables list deaths occurring in the conivaptan development program. Tables
7.1.1.1.1 and 7.1.1.1.2 list deaths occurring in the “full dose” studies conducted in patients, in the
conivaptan and placebo groups; and Tables 7.1.1.1.3 and 7.1.1.1.4 list deaths occurring in all
other studies in the conivaptan program.

Table 7.1.1.1.1

Deaths Listing', Studies 027, 071 and 080

Treatment = Conivaptan
Cutoff Date 1 Sep 04

Trial | Ctr Pt Age | Gender Dose’ Time® | Source’ | Patient- Description
(yrs) (mg/day | (days) Time
V) (days)
027 58 | 075806 81 f 40 2(1) N 2 metastatic gallbladder (GB)
cancer, sepsis, hypotension, liver
failure
027 16 071602 91 m 80 2(19) N 2 pneumonia, congestive heart
. failure (CHF)
027 24 072412 59 f 80 5(15) N 5 out of hospital death, cause
unknown
027 58 075801 90 f 80 4(2) N 4 CHF, pneumonia, renal failure
071 7 0043 69 m 40 2(3) N 2 dilated cardiomyopathy
071 7 0063 78 m 40 2 (25) N 2 worsening cardiomyopathy
071 4 0041 47 m 120 2(16) N 2 human immunedeficiency virus
) infection (HIV), Pneumocystis
carinii pneumonia, CHF, cardiac
arrest
071 24 0089 25 f 120 2(2) N 2 sudden cardiac death, postpartum
cardiomyopathy, anomalous left
coronary artery
071 26 0017 62 f 120 1(1) N 1 ventricular fibrillation (V fib)
071 32 0088 49 m 120 2(23) N 2 cardiopulmonary arrest
080 100 10003 42 f 40 4(23) N 4 sepsis, hepatic failure, renal
failure
080 101 10110 80 f 20 4(17) N 4 metastatic gastric carcinoma
080 102 10203 76 m 40 2(2) N 2 found dead in hospital bed 2 days
- after conivaptan (coni) stopped
for hypotension; suspected
cerebrovascular accident (CVA)
080 103 10307 63 m 40 2 (16) N 2 Morganella morganii sepsis after
pacemaker insertion
080 105 10501 76 m 40 4(9) N 4 mesenteric artery occlusion,
sepsis, multiorgan failure
080 112 11238 61 f 40 4(1) N ] myocardial infarction (MI),
hemorrhage after anticoagulation,
V fib
080 113 11303 85 m 40 4(15) N 4 acute resp failure due to food
aspiration; had hypernatremia
after coni
080 203 20303 67 f 40 4(19) N 4 found dead in hospital bed;
presumed arrhythmia due to
digitalis toxicity
080 204 | 20401 67 f 40 4(21) N 4 found dead at home, cause
unknown
080 204 | 20402 70 m 40 4 N 4 sudden death, possible
myocardial infarction
080 206 20602 27 f 40 4(18) N 4 multiorgan failure, abdominal
tuberculosis (TB), Pseudomonas
aerugingsa pneumonia
080 206 20603 76 f 40 4(26) N 4 bronchial carcinoma
080 206 20616 71 f 40 4 (37) N 4 CVA; hx overly rapid correction
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Table 7.1.1.1.1

Deaths Listing', Studies 027, 071 and 080

Treatment = Conivaptan
Cutoff Date 1 Sep 04

Trial | Ctr | Pt Age | Gender Dose’ Time’ | Source’ | Patient- Description
(yrs) (mg/day | (days) Time
1V) (days)
of serum sodium (Na)
080 207 20703 64 m 40 4(18) N 4 tuberculous pneumonia
080 209 | 20902 64 f 40 4(2) N 4 worsening right heart failure
080 211 21103 40 m 40 2(6) N 2 resp failure
080 211 21104 34 f 40 4 (19) N 4 suspected meningitis, acquired
immune deficiency syndrome
(AIDS), probable pulmonary TB
080 211 21106 25 f 40 4(22) N 4 sudden death, no autopsy, also
had AIDS

1 All deaths occurring during drug exposure, or within 30 days following drug exposure, or due to an adverse event that occurred within
30 days of drug exposure. Studies 027, 071, 080
2 Last dose prior to death
3 Days on drug prior to death. If patient was off drug at time of death, time off drug prior to death follows in parentheses.
4 Source of death report: N=NDA
Source: Table 2.7.44.6a

Table 7.1.1.1.2
Deaths Listing], Studies 027, 071 and 080
Treatment = Placebo
Cutoff Date 1 Sep 04

Trial | Ctr | Pt Age | Gender Dose’ Time’ | Source | Patient- Description
(yrs) (mg/day) (days) Time
027 24 | 072413 42 m n/a 4(4) N n/a severe hyponatremia with
coma and resp arrest

027 72 | 077208 71 m nfa 3(5) N n/a worsening CHF, hypotension,
renal failure and hyperkalemia

027 79 077901 87 f n/a 2(3) N n/a sick sinus syndrome, arrest

after hip fracture

1 All deaths occurring during drug exposure, or within 30 days following drug exposure, or due to an adverse event that occurred within
30 days of drug exposure. Studies 027, 071, 080
2 Last dose prior to death
3 Days on drug prior to death. 1If patient was off drug at time of death, time off drug prior to death follows in parentheses.
Source: Table 2.7.44.6a

Table 7.1.1.1.3
Deaths Listing], all Studies in Original NDA (other than Study 027)
Treatment = Conivaptan
Cutoff Date: 1 Sep 03

Trial | Ctr Pt Age | Gender | Dose’ | Time’ | Source’ | Patient- Description
(yrs) (mg)/ | (Days) Time )
Route (Days)

016 001 016- 81 M 20/ oral 1(4) N 1 CHF, M], cardiogenic shock
0000110

017 001 | 017- 47 F 10/ oral 7(8) N 7 Dilated cardiomyopathy,
0001001 cardiac arrest, suspected

pulmonary embolism

019 JPN | 019- 56 15/iv 1(1) N 1 CHEF; respiratory arrest
0001101 followed by cardiac arrest

020 021 | 020- 58 40/ oral 72 (3) N 72 Pulmonary embolus; autopsy
0021002 performed

032 | 020- 64 40/ oral 68 N 68 Sudden death at home

0032008

26




Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Table 7.1.1.1.3-
Deaths Listing', all Studies in Original NDA (other than Study 027)
Treatment = Conivaptan
Cutoff Date: 1 Sep 03

Trial | Ctr Pt Age | Gender | Dose’ | Time® | Source’ | Patient- Description
(yrs) (mg)/ | (Days) Time
Route (Days)
023 001 | 023- 64 M 80/ iv 3(3) N 3 Pulmonary embolism
0001004
004 | 023- 63 M 80/ iv 3(15) N 3 Aspiration pneumonia
0004001
025 001 025- 56 M 40/ iv 4(15) N 4 Pneumonia, ventricular
0001002 tachycardia (V tach) and renal
failure after heart transplant
026 001] 026- 45 F 40/ oral 4(17) N 4 End-stage CHF, renal failure
0060103
007 | 026- 54 F 40/ oral 3(6) N 3 Cardiorespiratory arrest, CHF;
0060708 had been hypotensive on coni
031 060 | 031- 95 F 40/ oral 68 (2) N 68 Decompensated CHF
0060702
060 | 031- 68 F 80/ oral 113 N 113 Cerebral hemorrhage
0060607
061 031- 67 M 80/ oral 10 (1) N 10 Lung cancer
0061407
061 | 031- 94 M 40/ oral 7(13) N 7 Pneumonia
0061411
061 | 031- 76 F 40/ oral 63 (1) N 63 Metastatic pancreatic cancer
0061414
062 | 031- 80 F 40/ oral 13 N 13 CHEF; died at home
0062501
062 | 031- 63 M 40/ oral 61 (1) N 61 Hyperkalemia, myocardial
0062503 infarction, cardiac arrest
062 | 031- 83 M 40/ oral 151 (1) N 151 Endstage CHF; died at home
0062505
071 | 031- 79 F 80/ oral 302 () N 302 Endstage cirhosis
0071304
071 | 031- 92 M 40/ oral 159 N 159 Bilateral pleural effusions;
0071313 respiratory arrest then cardiac
arrest
075 | 031- 59 F 20/ oral 9 N 9 Endstage CHF
0075804
075 | 031- 78 F 40/ oral 66 N 66 CHF; acute renal failure after
0075807 high-dose vitamin C therapy
076 § 031- 70 M 40/ oral 230(9) N 230 Lung cancer (died in hospice)
0076503
1 032 010 | 032- 54 M 40/ iv 1(2) N 1 Arrest with pulseless electrical
0010009 activity. Had CHF and multiple
medical problems (MMP)
010 | 032- 51 M 20/ iv 1(19) N 1 Cardiac arrest at home; autopsy
0010011 stated ischemic cardiomyopathy
cause of death
027 | 032- 62 M 40/ v 1(33) N 1 CHEF cause of death at autopsy
0027002
033 013 1 033- 67 M 40/ oral 175 (25) N 175 Family refused to release
0013010 medical record of death
034 024 | 034- 69 M 80/ oral 27 (30) N 27 Thrombotic middle cerebral
0024005 stroke
032 | 034- 74 M 80/ oral 61 N 61 Died at home, reported as
0032018 cardiac arrest
049 | 034- 60 M 20/ oral 48 N 48 Found dead at home; history
0049020 CHF
043 04 043- 78 F 40/ oral 4 N 4 Refractory heart failure
- 0230409
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Table 7.1.1.1.3
Deaths Listing', all Studies in Original NDA (other than Study 027)
Treatment = Conivaptan
Cutoff Date: 1 Sep 03

Trial | Ctr Pt Age | Gender | Dose’ | Time® | Source' | Patient- Description
(yrs) (mg)/ | (Days) Time
Route (Days)
13 043- 67 M 40/ oral 2 N 2 Hypovolemic shock after
0231339 marked aquaresis
047 023 | 047- 58 M 40/ oral 32 N 32 Found dead at home
0230106
023 | 047- 53 M 80/ oral 175 N 175 Found dead at home
0230113
023 | 047- 65 M 40/ oral 14 N 14 Ventricular tachycardia,
0231326 hypotension, congestive heart
failure
023 | 047- 80 F 40/ oral 15 (>1) N 15 Perforated esophageal cancer
0231334

'All deaths occurring during conivaptan exposure or within 30 days following discontinuation of conivaptan, and all those occurring
later but resulting from adverse events that had an onset during drug exposure or during the 30 days following drug exposure

Dose at time of death. If death occurred after discontinuation, last dose before discontinuation

*Days on drug at time of death. I death occurred after discontinuation, includes number of days on drug before discontinuation and
number of subsequent days eff drug before death (in parentheses)

‘N =NDA
Table 7.1.1.1.4
Deaths Listing', all Studies in Original NDA (other than Study 027)
Treatment = Placebo
Cutoff Date: 1 Sep 03
Trial [ Ctr | . Pt Age | Gender | Dose’ | Time® | Source’ | Patient- Description
(yrs) (mg)/ | (Days) Time
Route (Days)
026 014 | 026- 83 F Pbo/ oral 4(4) N 4 Lung cancer, cardiopulmonary
0061401 arrest
029 | 026- 83 M Pbo/ oral 2 N 2 Colon cancer
0062903
032 021 | 032- 82 M Pbo/ iv 1(5) N 1 Ventricular fibrillation
0021004
027 | 032- 73 M Pbo/ iv 1(21) N ] Bacterial sepsis
0027003
038 002 | 038- 44 M Pbo/ iv 1(23) N 1 History CHF; found unresponsive
0002007 at home; asystole on Emergency
Medical Technician (EMT)
electrocardiogram (EKG)
002 | 038- 83 F Pbo/ iv 1(18) N 1 Endstage CHF
0002011
043 04 043- 92 F Pbo/ oral 5(22) N 5 Died at home of unknown cause
0230405
13 | 043- 65 M Pbo/ oral 2 N 2 Acute M1
0231343
30 | 043- 62 F Pbo/ oral 2 (10) N 2 Bleeding after hip surgery for renal
0233005 cancer metastases

'All deaths occurring during conivaptan exposure or within 30 days following discontinuation of conivaptan, and all those occurring
later but resulting from adverse events that had an onset during drug exposure or during the 30 days following drug expesure

"Dose at time of death. If death.occurred after discontinuation, last dose before discontinuation

*Days on drug at time of death. If death occurred after discontinuation, includes number of days on drug before discontinuation and
number of subsequent days off drug before death (in parentheses)

‘N =NDA
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7.1.1.2 Brief Summaries of Death Narratives for Conivaptan Patients

Subject 016-0000110: 82 year old (yo) man (M) with prior New York Heart Association
Functional Class (NYHA FC) III/IV CHF. Received single 20 mg dose conivaptan. Inotropic
treatment started on Study Day 2 for dyspnea and CHF. On Study Day 4, MI with cardiogenic
shock and death.

Subject 017-0001001: 47 yo female (F) with NYHA FC 11l dilated cardiomyopathy, gangrenous
lesions both feet. Received conivaptan 10 mg/day for 7 days. Eight days after last dose of
conivaptan, developed tonic clonic seizures, ventricular tachycardia and hypotension, and died.
Suspected pulmonary embolism. S

Subject 019-0001101: 56 year old man with CHF, ischemic heart disease and history of multiple
strokes. Received single dose of 15 mg IV conivaptan. One day after the dose, the patient had a
respiratory arrest, followed by a cardiac arrest and death. Study 019 was conducted in Japan,
and was not included in the Phase 2/3 study group.

Subject 020-0021002: 58 year old man with ischemic CHF. On day 75 of conivaptan treatment,
and two days after sinus surgery, patient collapsed. Resuscitation unsuccessful. Autopsy
revealed massive pulmonary embolus.

Subject 020-0032008: 64 year old man with congestive heart failure. On day 67, developed
abdominal discomfort at home. On day 68 of conivaptan treatment, died at home.

Subject 023-0001004: 64 yo M with hyponatremia and CHF, automatic implantable
defibrillator, chronic obstructive pulmonary disease (COPD), diabetes mellitus (DM). Admitted
with pulmonary embolism (PE); two days later, began conivaptan. Received 50 mg IV/day for 2
days, then 80 mg for 1 day. At some point between admission and Study Day 3, developed
tachyarrhythmias. On Study Day 3, deep peroneal vein thrombus noted on Doppler. Systolic
blood pressure (BP) in 80s-90s Study Days 3-5. Study Day 6, died due to cardiorespiratory
arrest refractory to defibrillation and medical therapy. Suspected recurrent pulmonary embolism.

Subject 023-0004001: 63 year old man with euvolemic hyponatremia and a history of squamous
cell carcinoma of the right pyriform sinus. Received 50 mg IV conivaptan on Study Day 1, then

80 mg/day for two days. On Study Day 3, dyspnea, decreased oxygen saturation and chest X-ray
(CXR) consistent with aspiration pneumonia. Intubated. Died on Study Day 19 from respiratory
failure.

Subject 025-0001002: 56 yo M with hyponatremia; history of MI, biventricular heart failure,
pulmonary embolism (PE), atrial fibrillation (A fib). Received IV conivaptan 60 mg for one day
followed by 40 mg/day for 4 days. Serum sodium went from 129 mEqg/L to 139 over the four
days. Four days after last dose of conivaptan, received heart transplant. Developed acute renal
failure and pneumonia. Sixteen days after last dose of conivaptan, syncopal symptoms followed
by cardiorespiratory arrest, ventricular tachycardia (V tach) and death.

29



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Subject 026-0060103: 45 yo F with history of CHF, pulmonary hypertension, rheumatic heart
disease, atrial fibrillation, bacterial endocarditis, aortic and mitral valve replacements. Admitted
with end-stage CHF and hyponatremia. Started conivaptan 40 mg by mouth (po) q day; took for
4 days. On Study Day 4, worsening renal function, decreased oncotic pressure, treated with.
venovenous hemofiltration. Renal scan 15 days after last dose of drug showed severe bilateral
renal cortical disease, delayed renal blood flow to both kidneys, small right kidney. Developed
bradycardia and died 17 days after last dose of conivaptan.

Subject 026-0060708: 54 yo F with history severe cardiomyopathy, COPD, MI, chronic renal
impairment. Admitted with decompensated CHF; hyponatremic. Started on oral conivaptan 40
mg/day. On Study Day 2, became hypotensive, hyperkalemic and developed ventricular
tachycardia (V tach). Treated with lidocaine, but lidocaine stopped due to lidocaine toxicity with
mental status changes. Study Day 3, lidocaine restarted due to recurrent V tach. Study Day 4,
lidocaine replaced with amiodarone. Conivaptan stopped due to hypovolemia. Study Day 5,
blood urea nitrogen (BUN) increased to 69 mg/dL from baseline 16; creatinine (Cr) increased to
1.9 mg/dL from baseline 0.8. Study Day 10, had cardiorespiratory arrest and died.

Subject 027-0071602: 91 yo M with CHF. Received IV conivaptan for 2 days; stopped due to
phlebitis at multiple sites. Study Day 5, CHF worsened. Study Day 14, bilateral pneumonia
diagnosed. Died on Study Day 22 from pneumonia and CHF (19 days after last dose of
conivaptan).

Subject 027-0072412: 59 yo F with history of breast cancer 15 yrs prior, treated with
mastectomy. Received 5 days of 80 mg IV conivaptan; 1 day later, developed "decline in her
general condition". Died out-of-hospital, one day after her final (day 15) study visit.

Subject 027-0075801: 90 year old woman hospitalized with CHF and pneumonia. Received
conivaptan 80 mg/day for four days. Throughout treatment phase, had worsening CHF with
hypotension; worsening pneumonia with decreasing oxygen saturation and cyanosis of
extremities; and decreasing urine output. Died on Study Day 6 after family requested comfort
measures only. .

Subject 027-0075806: 81 yo F with metastatic gallbladder cancer. Received 40 mg IV
conivaptan for 2 days; stopped after patient developed gram-negative sepsis. Developed
hypotension and jaundice and died one day later (Study Day 3). Baseline Cr 0.6; increased to 1.5
on Study Day 3.

Subject 031-0060702: 95 year old F with hyponatremia and CHF. Received oral conivaptan 40
mg/day. On day 45 of treatment, admitted with worsening CHF. Conivaptan discontinued on
day 68; patient died two days later of decompensated CHF.

Subject 031-0060607: 68 year old woman with idiopathic hyponatremia. History of

hypertension, stroke and epilepsy. Received 40 mg conivaptan for 6 days, followed by 80 mg
for 107 days, for a total of 113 days of treatment. On Study Day 112, had sudden loss of
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consciousness; computerized tomography (CT) revealed cerebral hemorrhage. Intubated,
ventilated and transferred to tertiary care hospital. Died on Study Day 113.

Subject 031-0061407: 67 year old M with hyponatremia secondary to lung cancer. Received 40
mg oral conivaptan for 7 days, and 80 mg for 3 days. One day after his last dose of conivaptan,
he died of "terminal lung cancer”.

Subject 031-0061411: 94 year old man with hyponatremia secondary to malignancy. Received
oral conivaptan 40 mg for 7 days. Discharged to nursing home and readmitted on Study Day 10
with pneumonia. Placed in hospice and died of pneumonia on Study Day 20.

Subject 031-0061414: 76 year old woman with hyponatremia and metastatic pancreatic cancer.
Received 63 days of oral conivaptan 40 mg/day. On Day 63, conivaptan stopped due to decision
to go into hospice. Died one day later of metastatic pancreatic cancer.

Subject 031-0062501: 80 year old woman with hyponatremia secondary to congestive heart
failure. Hospitalized for CHF; conivaptan initiated while in hospital. Discharged on Study Day
14. Died at home on Study Day 16.

Subject 031-0062503: 63 yo M in extension study. NYHA FC IV CHF, pacemaker for history
of asystole, aortic valve replacement (AoVR), pulmonary hypertension, chronic renal
insufficiency. Received 40 mg/day conivaptan for 62 days total. Placed on Zaroxolyn in second
month of conivaptan therapy. Potassium decreased to 2.9; Zaroxolyn held on day 52 of
conivaptan treatment. Potassium increased over several days until 6.6 on day 62. Suffered
cardiac arrest on day 62 and died; autopsy revealed extensive myocardial infarction.

Subject 031-0062505: 83 year old man with hyponatremia and CHF. Received 40 mg oral
conivaptan for 151 days. On Study Day 82, admitted to hospital with worsening CHF and acute
on chronic renal failure. Discharged on Study Day 88. Died at home on Study Day 152; cause
of death cited as endstage CHF.

Subject 031-0071304: 79 year old woman with hyponatremia secondary to cirrhosis. Received
80 mg conivaptan/day for 75 days, then 40 mg/day for 14 days, then 80 mg/day for 213 days, for
a total treatment duration of 302 days. In a longterm care facility for most of the study, but went
home for terminal care. On Treatment Day 289, she developed decreased level of consciousness
at home. Received supportive treatment only. Conivaptan discontinued on Study Day 302;
patient died one day later due to endstage hepatic failure.

Subject 031-0071313: 92 year old man with hyponatremia secondary to SIADH. History of
myocardial infarction and chronic renal failure. Received 40 mg conivaptan for 159 days. On
Study Day 147, admitted with chest pain, bilateral pleural effusions and pulmonary interstitial
infiltrate on CT. Thoracentesis done twice, on Study Days 147 and 156. On Study Day 159, had
a respiratory arrest and was intubated. A few hours later had a cardiac arrest and died.
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Subject 031-0075804: 59 year old woman with hyponatremia secondary to CHF. Received oral
conivaptan 20 mg/day for 9 days. On Study Day 7, admitted with worsening CHF. Was in "Do
Not Resuscitate” (DNR) status and died two days later of endstage CHF.

Subject 031-0075807: 78 year old woman with hyponatremia secondary to CHF. Received 40
mg conivaptan for 68 days. Did not take from Study Day 53-55. Seen on Study Day 54 for
worsening CHF with increasing pleural effusions. Refused admission; one day later, checked
into a "natural healing” center. Received "high dose" Vitamin C (1-10 gm IV) on Study Days
61-65. Developed wrist cellulitis, white blood cell count (wbc) 25,000/mm?>, and acute renal
failure. Died on Study Day 71.

Subject 031-0076503: 79 yo man with hyponatremia secondary to metastatic Jung cancer.
Received 40 mg oral conivaptan for 230 days. On treatment day 230, admitted to hospice for
increasing pain. Died 9 Days later; cause of death listed as metastatic lung cancer.

Subject 032-0010009: 54 yo M with history of CHF, CVA, aortofemoral bypass (AoFB), mitral
insufficiency. Admitted for heart transplant evaluation. Received single dose of 40 mg IV
conivaptan. Study Day 2 (1 day after conivaptan dose), developed chest pain, wide-complex
bradycardia and then pulseless electrical activity. Resuscitation ineffective; pericardiocentesis
performed without effect. Died early on Study Day 3.

Subject 032-0010011: 51 yo M with history of CHF, mitral and tricuspid regurgitation and ML
Received single IV dose of conivaptan 20 mg. 19 days later, cardiac arrest at home. Autopsy
stated ischemic cardiomyopathy was cause of death.

Subject 032-0027002: 62 yo M with history of CHF, DM, supraventricular tachycardia (SVT),
chronic renal insufficiency (CRI), coronary artery disease (CAD). Received single dose IV
conivaptan 40 mg. One day after conivaptan dose, developed worsening CHF and became
hypotensive. Study Day 22, developed V tach. Study Day 25 acute renal failure (ARF); placed
on hemofiltration, developed heparin-induced thrombocytopenia. Made DNR and died on Study
Day 34. Autopsy listed CHF as primary cause of death.

Subject 033-0013010: 68 yo M with idiopathic cardiomyopathy and congestive heart failure.
Received 40 mg oral conivaptan/day for 175 days; hospitalized on day 175 with dyspnea,
conivaptan discontinued. Treated with IV diuretics, recovered and was discharged on Study Day
185. Died on Study Day 200; family refused to release medical records, and cause of death
unknown.

Subject 034-024005: 69 yo M with CHF. Received 80 mg oral conivaptan/day for 27 days.
Presented with CVA on Study Day 26; conivaptan discontinued next day. Did not recover from
stroke and died on Study Day 57, 30 days after discontinuation of conivaptan.

Subject 034-0032018: 74 yo M with history of ischemic cardiomyopathy, diabetes. Received 80
mg oral conivaptan/day for 60 days. Died at home on day 61; reported as cardiac arrest.

32



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vapriso]® (conivaptan hydrochloride)

Subject 034-0043003: 52 yo M with CHF [ejection fraction (EF) 10% prior to study], history
multiple myocardial infarctions (Mls). Received 80 mg conivaptan/day for 101 days. Thirty-
two days after last dose conivaptan, found dead in bed at home. No autopsy.

Subject 034-0049020: 60 year old man with CHF. Received conivaptan 20 mg/day for 48 days.
Sudden death at home on Study Day 48.

Subject 043-0230409: 78 yo F with history of heart faitlure, atrial fibrillation. Prior to
hospitalization for study, had been hospitalized for three months with arrhythmia, cardiac
decompensation and respiratory insufficiency. Two days after discharge, returned with
pulmonary edema and congestive heart failure. Began study and received 4 days of conivaptan
20 mg po bid. Condition declined steadily from the time of admission, and she died 3 days after
her last dose of study drug of "uncontrollable cardiovascular insufficiency".

Subject 043-0231339: 67 yo M with chronic heart failure and interstitial pulmonary fibrosis.
Admitted for respiratory insufficiency, serum sodium 126 mEq/L. Received conivaptan 20 mg
po bid; on second day of administration, serum sodium 134, weight down 1 kg, urine output
increased from baseline of 1850 mL/day to 3550 mL/day, systolic BP fell to 90 mm Hg.
Conivaptan dose halved, but progressively deteriorated with worsening hyponatremia and
hypotension. Found dead that night. Cause of death reported as hypovolemic shock.

Subject 047-0230106: 58 yo M with right heart failure due to interauricular communication,
mitral insufficiency, pulmonary hypertension, shunt inversion and history of supraventricular
tachycardia (SVT). Received conivaptan 40 mg/day for 32 days. Seen on Study Day 29; Cr
increased to 1.4 mg/dL from baseline 0.8; BUN 35; sodium 136 mEqg/L; digoxin level 3.6 ng/mL
(therapeutic range 1-2). Digoxin stopped; was to resume on Study Day 31. Found dead at home
on Study Day 33.

Subject 047-0230113: 53 yo M undergoing chemotherapy for cancer, type unknown. History
aortic stenosis (AoS) and atrial flutter. On 80 mg conivaptan/day. On day 174 of conivaptan,
presented with atrial flutter and severe leg edema. Refused hospitalization; found dead in bed
two days later. '

Subject 047-231326: 65 yo M with ischemic cardiomyopathy, chronic renal insufficiency,
COPD and history of SVT. Admitted on Study Day 12 (conivaptan 40 mg/day) with BP 70/50,
decompensated CHF. Conivaptan stopped, but family member brought it in and patient received
for two more days. Study Day 13, developed V tach which lasted 7 hrs. On Study Day 15,
developed ventricular tachycardia and died.

Subject 047-0231334: 80 yo F with history of surgery and stent for esophageal perforation due
to esophageal cancer. Received conivaptan 40 mg/day. On Study Day 17, developed another
esophageal perforation. Study drug was stopped, and parenteral nutrition begun. Died from
esophageal cancer; exact date of death unknown.
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Subject 071-0017: 62 yo F with decompensated CHF, ischemic cardiomyopathy, mitral
regurgitation (regurg), tricuspid regurgitation, automatic implantable cardiac defibrillator
(AICD). She was in the 120 mg/day group, but received only 5.75 hrs of conivaptan infusion
(approximately 29 mg). 5.5 hrs after infusion began, AICD fired for v tach, with conversion to
normal sinus rhythm (NSR). Potassium (K), magnesium (Mg) normal (nl). Calcium (Ca) 8.3
mg/dL (no albumin value given). Coni discontinued. The next morning, she developed V fib;
resuscitation attempts failed and she progressed to asystole and death.

Subject 071-0041: 47 yo M with decompensated CHF, AIDS. Received coni 120 mg/day IV x 2
days. 6 days after last dose of coni, admitted to hospital with increased dyspnea. He was
initially treated with IV diuretics, but deteriorated rapidly with suspected sepsis. He developed
respiratory failure due to Prneumocystis carinii infection. He did not respond to vasopressors and
antibiotics. 16 days after last dose of coni, had cardiac arrest and died.

Subject 071-0043: 69 yo M with decompensated CHF, DM, ischemic cardiomyopathy, A fib.
Received coni 40 mg/day IV x 2 days. On Day 2 of coni, ultrafiltration performed after study
drug completed. Condition deteriorated, with A fib and increasing creatinine. 1 day after coni,
renal failure continued to worsen, and family made pt DNR. Died 3 days after last dose of coni,
due to “congestive heart failure secondary to dilated cardiomyopathy and secondary to coronary
artery disease”. ,
Subject 071-0063: 78 yo M with CHF, COPD, chronic renal failure (CRF), A fib, history of (hx)
V tach, valvular disease, CAD. In study for decompensated CHF. Received coni 40 mg IV/day
x 2 days. 6 days after last dose of coni, presented to ER with increasing dyspnea, high
international normalized ratio (INR) on coumadin, digoxin toxicity, thrombocytopenia,
generalized weakness, confusion, and worsening renal failure. Coumadin and digoxin withheld
and pt treated with fluids. Hypernatremia noted. INR decreased and digoxin level declined.
Hypernatremia resolved by 23 days after last dose of coni. However, his mental status declined,
he refused nutrition, and family made the patient DNR. His thrombocytopenia and renal failure
continued to worsen. 25 days after last dose of coni, patient expired; cause of death given as
worsening of severe cardiomyopathy.

Subject 071-0088: 50 yo M with decompensated CHF, CAD. Received coni 120 mg/day IV x 2
days. 23 days after last dose of coni, was found unconscious and pulseless at home.
Cardiopulmonary resuscitation (CPR) initiated and paramedics called. Patient was felt by
paramedics to have pulseless electrical activity. Patient was intubated and received multiple
doses of epinephrine and atropine and one dose of lidocaine, with treatment both en route and in
the emergency room (ER), but did not respond and was pronounced dead in the ER.

Subject 071-0089: 25 yo F with decompensated CHF, postpartum cardiomyopathy; 4 months
postpartum at time of study. Received 120 mg coni IV/day x 2 days. On the last day of coni
administration, developed a fever and was found to have pneumonia. She was treated with
antibiotics. 2 days after last dose of coni, found dead on the floor of her hospital room with
pulseless electrical activity. Did not respond to advanced cardiac life support (ACLS). Autopsy
revealed bicuspid aortic valve (AoV), anomalous angulated left coronary artery, 80% left
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anterior descending coronary artery (LAD) stenosis, subaortic endocardial fibrosis, probable
glomerulonephritis (immunoflourescence positive). Cause of death listed as sudden cardiac
death from myocardial ischemia due to an anomalous left coronary artery with a bicuspid AoV.

Subject 080-10003: 42 yo F with hepatic cirrhosis, hypoadrenalism, hypothyroidism,
hypogonadism. Received conivaptan 40 mg/day IV for 4 days. 10 days after last coni dose,
developed cellulitis right (rt) leg. 15 days after last coni dose, developed sepsis, liver failure,
renal failure, hemodynamic instability. Died 23 days after last dose of coni, of multiorgan
failure.

Subject 080-10110: 80 yo F with metastatic gastric carcinoma with lung metastases (mets).
Received conivaptan 20 mg/day IV for 4 days. 4 days after last dose of conivaptan, hospitalized
with dyspnea related to lung mets. Died 17 days after last dose of coni with progressive dyspnea
and gastric carcinoma.

Subject 080-10203: 76 yo M with CHF and hyponatremia (Na 115 mEqg/L). Received
conivaptan 20 mg/day IV for 2 days. Became confused and apathetic with deteriorating level of
consciousness (LOC). Conivaptan discontinued on day 2 of administration due to hypotension.
No focal neurologic signs. Two days after last dose of conivaptan, pt found deal in his hospital
bed. Cause of death listed as CVA, but no autopsy done.

Subject 080-10307: 63 yo M with CHF, CRF, CAD, chronic A fib, hyponatremia. Admitted
with symptomatic bradycardia and serum Na 123 mEq/L. Received coni 40 mg/day x 2 days;
stopped because Na fell from 128 to 122 mEqg/L. Three days later underwent pacemaker
insertion and drainage of large pleural effusion. Developed Morganella morganii sepsis and
worsening renal failure. Died of sepsis 16 days after last dose of coni.

Subject 080-10501: 76 yo M with CHF received coni 40 mg/day IV x 4 days. Four days after
last dose of coni, developed severe abdominal pain and found to have intraabdominal air.
Exploratory laparotomy (X-lap) revealed fecal peritonitis without evidence of perforation, and
gangrenous colon due to mesenteric artery occlusion. Right hemicolectomy performed.
Postoperatively developed sepsis with respiratory failure and multiorgan failure. Died of
multiorgan failure 9 days after last dose of coni.

Subject 080-11238: &1 yo F with hyponatremia, hx A fib, hypokalemia, hypomagnesemia.
Baseline Na 115 mEqg/L. Received coni 40 mg/day x 14 hrs; temporarily stopped due to overly
rapid correction to 122 mEg/L. Resumed 8 hrs later and continued at 40 mg/day IV x 3 more
days. On last day of coni infusion, had MI with A fib. Treated with anticoagulation;
hemoglobin (Hb) dropped to 5.6 mg/dL. One day after last coni dose, V fib and death.

Subject 080-11303: 85 yo M with non-Hodgkin’s lymphoma, CRF, pacemaker. Received coni
40 mg/day x 4 days. 5 days after last coni dose, had serum sodium 153 mEq/L with persistent
hypematremia. 12 days after last dose of coni, became lethargic and renal function deteriorated
further. Treated for dehydration with IV and oral fluids; urinary retention and postobstructive
uropathy occurred. That day, one hour after a meal, severe dyspnea, cyanosis, decreased oxygen
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saturation. Improved with oxygen, but then developed “unstable” blood pressure and “signs of
severe respiratory failure” Intubated; deep suction of trachea and bronchial tree revealed food
masses. Mechanically ventilated; next day, serum Na 137 mEq/L. Next day (14 days after last
coni dose), aspirated again, was intubated again, but died 3 hours later.

Subject 080-20303: 67 yo F with CHF. Received coni 40 mg/day x 4 days. 4 days after last
dose of coni, started digoxin. 17 days after last dose of coni, hospitalized with nausea and
vomiting (N&V), dyspnea, bigeminy, elevated digoxin level of 5.1 ng/mL. 19 days after last
dose of coni, found dead in hospital bed. Presumed arrhythmia due to digitalis toxicity.

Subject 080-20401: 67 yo F with hypertension (htn), hyperlipoproteinemia (HLP),
hypothyroidism, asthma, COPD, chronic back pain. Received coni 40 mg/day IV for 4 days. 19
days after last dose of coni, presented to general practitioner (GP) with severe back pain;
antiinflammatory med prescribed. 21 days after last dose of coni, pt died in her sleep. Death
presumed to be due to stroke or overdose of benzodiazepine to antidepressant.

Subject 080-20402: 70 yo M with ischemic cardiomyopathy and CAD; hospitalized with
pneumonia. Received coni 40 mg/day IV x 4 days. On last day of coni, creatinine and creatine
phosphokinase (CPK) “elevated”. Troponin not measured. Later on the last day of coni
administration, patient found dead sitting in a chair. Presumed MI and sudden death.

Subject 080-20602: 27 yo F with hx small bowel resection for abdominal tuberculosis, with
requirement for reintubation postoperatively (postop). 16 days postop, coni started; pt received
40 mg/day IV x 4 days. 8 days after last coni dose, developed jaundice, nausea and fever.
Cholecystitis diagnosed; cholecystectomy (ccty) attempted, but unsuccessful because stone fused
to duodenum; pencil drain placed. 11 days after last coni dose, diagnosed with Pseudomonas
aeruginosa pneumonia. 16 days after last coni dose, pt intubated. Became hypotensive,
developed metabolic acidosis, liver failure and multiorgan failure. Died due to multiorgan
failure 18 days after last dose of coni.

Subject 080-20603: 76 yo F with chronic myelogenous leukemia (CML). Admitted with
dyspnea and acute left thoracic chest pain; found to have bronchial carcinoma. Received coni 40
mg/day IV for 4 days. Received chemotherapy for lung carcinoma. 26 days after last dose of
coni, died of bronchial carcinoma.

Subject 080-20616: 71 yo F with CAD, A fib, hx hepatitis. Hospitalized for pneumonta.
Received coni 40 mg/day IV x 1 day: Na rose rapidly in one day from 117-134 mmol/L. Dose
decreased to 20 mg/day x 3 more days. On 3™ day of coni infusion, decreased oxygen saturation
and increased heart rate (HR); received positive pressure ventilation, and antibiotics changed.
Discharged from hospital 10 days after last coni administration. 18 days after last coni admin,
readmitted to hospital with N&V, diarrhea and hyponatremia. Dyspnea progressed. 20 days
after last coni admin, pt became confused and aphasic. CT revealed CVA. Died in hospital 37
days after last dose of coni.
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Subject 080-20703: 64 yo M with hx hepatitis B, hepatitis C. Hospitalized with pneumonia.
HIV noted in hospital. Sputum + for Mycobacterium tuberculosis complex. Received coni 40
mg IV/day x 4 days. Discharged to home 8 days after last dose of cont. Died out of hospital 19
days after last dose of coni, reportedly due to tuberculous pneumonia.

Subject 080-20902: 64 yo F with ischemic heart disease, DM2, COPD, A fib, rt ventricular
failure. Received coni 40 mg IV x 4 days. 1 day after last coni dose, developed sudden onset
dyspnea. Treated with beta agonist inhaler, but had respiratory arrest. Died 2 days after last
dose of coni.

Subject 080-21103: 40 yo M with pulmonary tuberculosis (TB). Received coni 40 mg IV x 2
days. Coni stopped due to positive sputum test for acid fast bacilli (AFB). Patient died 6 days
after last dose of coni due to worsening pulmonary TB and pneumonia.

Subject 080-21104: 34 yo F with AIDS and “probable” TB. Received coni 40 mg IV for 4 days.
17 days after last dose of coni, presented with dehydration, confusion, neck stiffness, + Kernig’s
sign, thrombocytopenia, bilateral pulmonary reticulonodular infiltrate. Died 1 day later due to
suspected meningitis.

Subject 080-21106: 25 yo F with AIDS, Kaposi sarcoma face and neck. Received coni 40
mg/day x 4 days. 12 days after last dose of coni, presented to hospital with cough, fever, back
pain, night sweats, patchy infiltrates on CXR. Treated for presumed TB, but treatment (tx)
discontinued after 7 days due to negative sputum for AFB. Discharged to home 19 days after
last dose of coni. Found dead at home 22 days after last dose of coni. No autopsy. Presumed
cause of death advanced AIDS.

7.1.1.3 Rates of Death in 1V and Total Populations

The following table displays the rates of death in the IV and total study populations:
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Table 7.1.1.3.1 Rates of Death in IV and Total Populations

Population Coni Pbo

# deaths/# pts in pop (%) | # deaths/# pts in pop (%)
“Full Dose” 1V Studies Conducted in Patients’ 28/292 (9.6%) 3/69 (4.3%)
Controlled “Full Dose” 1V Patient Studies” 10/177 (5.6%) 3/69 (4.3%)
All “Full Dose” 1V Studies (Patients and Healthy Volunteers)’ 28/404 (6.9%) 3/109 (2.8%)
All “Full Dose” Controlled IV Studies (Patients and Healthy 10/258 (3.9%) 3/109 (2.8%)
Volunteers)®
All Phase 2/3 Studies (oral and IV)* 64/1148 (5.6%) 12/372 (3.2%)
All Placebo-Controlled Phase 2/3 Studies (oral and IV)* 24/942 (2.5%) 12/372 (3.2%)
“Full Dose” IV hyponatremia studies’ 22/170 (12.9%) 3/29 (10.3%)
“Full Dose” Controlled IV CHF study” 6/122 (4.9) 0
ATV’ 36/445 (8.1) 7/132 (5.3)

1 Studies 027, 071, 080

2 Studies 027, 071

3 Studies 027, 071, 080 (patients); 079, 083, 074 (healthy volunteers)

4 Studies 027, 071 (pts); 079 (healthy vols)

5 Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 047, 071, 080

6 Studies 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 071

7 Studies 027, 080

8 Study 071

9 Studies 016, 017, 023, 025, 027, 032, 038, 044, 071, 080

The above table includes deaths that occurred during study drug administration or within 30 days of study drug administration. Deaths
that occurred >30 days after study drug administration ceuld be included if the event that led to death had its onset during or within 30
days of study drug administration

For most comparisons in the above table, the rate of death in the conivaptan group is higher than
that in the placebo group. For controlled studies, the incidence of death was numerically greater
for conivaptan-treated patients than for placebo-treated patients in the “full dose” IV controlled
and “full dose” IV controlled CHF populations, but not in the overall controlled Phase 2/3 (IV +
oral) population, which included oral conivaptan patients with lower exposure.

Several of the deaths in patients receiving intravenous conivaptan occurred in patients who were
receiving doses higher than the proposed dose for labeling of 40 mg 1V/day. Deaths occurring at
doses higher than 40 mg/day IV may be less relevant, but cannot be entirely discounted. One
reason that these deaths must also be considered is because conivaptan exhibits marked
intersubject variability in pharmacokinetic parameters, and thus some patients receiving a dose
of 40 mg IV/day may achieve serum concentrations much higher than the mean. Intersubject
variability appears to be attributable to several factors, including volume status, underlying
disease state, nonlinear kinetics due to saturation of clearance mechanisms, age, et al.

Congestive heart failure patients exhibited an 8-fold higher conivaptan exposure than did healthy
volunteers, probably due to a smaller central compartment in CHF. Additionally, if one excludes
consideration of safety information from patients treated with higher doses, one again encounters
the problem that led to inability to approve conivaptan in the first cycle, i.e. an inadequately
small safety population at the relevant IV dose. Exclusion of subjects receiving doses of >40
mg/day IV decreases the “full-dose” IV safety population from 404 subjects to 256 subjects. Of
these 256 subjects who received IV conivaptan 40 mg/day, 72 were healthy volunteers, and thus
probably at less risk for adverse events. Of the remaining 184 patients, only 144 were in
hyponatremia studies, and only 29 were in a controlled hyponatremia study. The applicant chose
to augment their safety information to adequate levels by including these subjects who were
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treated with doses higher than 40 mg/day 1V; inclusion of these patients brought the “full-dose”
intravenous conivaptan safety database up to a minimally acceptable number. One cannot then
discount events in these higher-dose subjects without bringing the safety population under
consideration down to an inadequately small number for the detection of serious events.

The following table examines the incidence of death in relation to dose. “IV-equivalent” doses
are included for oral dose groups, because oral conivaptan results in approximately 1/3 the
exposure observed with IV conivaptan.

Table 7.1.1.3.2 Incidence of Death by Conivaptan Dose’ (mg/day IV dose equivalent), Overall Phase 2/3
Population

Dose Group Appr 1V Equivalent’ Total N # Deaths - % Deaths
10 mg/day oral 3 mg/day 82 1 1.2
20 mg/day oral 7 mg/day 213 3 1.4
40 mg/day oral 13 mg/day 274 19 6.9
20 mg/day TV .| 20 mg/day 35 2 5.7
80 mg/day oral 27 mg/day 167 6 3.6
40 mg/day IV 40 mg/day 241 23 9.5
80 mg/day IV 80 mg/day 86 5 6.3
120 mg/day IV 120 mg/day 43 4 9.3

1 Oral conivaptan results in appr 1/3 the exposure of IV conivaptan
2 Dose at time of death (may net be the same as original treatment assignment)
Source of exposure data: Email from D. Raineri, Astellas Reg Affairs, 26 Oct 05

From this table, there appears to be a relationship between the IV equivalent dose of conivaptan
and the incidence of death. In a statistical analysis by Dr. Choudhury, a correlation was noted,
with a p value of 0.0566 for the significance of the correlation.

On 27 Oct 05, the applicant was asked to perform analyses using IV equivalent dose to look for a
correlation between dose and incidence of death by baseline CHF status. The applicant was also
asked to examine the relationship between pharmacodynamic response and incidence of death.
On 14 Nov 05, the applicant submitted some analyses of the relationship between dose and
death. Important considerations regarding these analyses include: :
e Presence or absence at baseline of hyponatremia and/or CHF was considered, including
the group of patients who had hyponatremia without CHF (euvolemic hyponatremic
patients), the group of patients who had CHF without hyponatremia (CHF only
patients), the group of patients who had CHF + hyponatremia (representative of the
hypervolemia hyponatremic population), and the group of all patients
¢ In addition to the deaths reported in Tables 7.1.1.1.1-7.1.1.1.4 above, the applicant
included patients who died more than 30 days after discontinuation of study drug, and
who did not die of an event that had its onset during study drug administration or during
the 30 day period after study drug administration. These deaths are less likely to be
related to study medication, and more likely to be related to the natural history of the
underlying condition.
¢ The applicant used the dose at treatment assignment, while the clinical reviewer’s table
7.1.1.3.2 used the dose at time of death. Some patients had a reduction in dose prior to
death.
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The following Cox regression analysis on the time from first dose to death for the overall Phase
2/3 study population is from the applicant’s “Model 17, which took into consideration daily dose
(conttnuous), route (oral or IV), daily dose by route interaction, and baseline presence of CHF
and/or hyponatremia (called “Indication” in the applicant’s table below). It does not take into
account the fact that exposure was lower for oral than for 1V; patients who took 40 mg IV were
considered to have the same dose as patients who took 40 mg oral, even though the exposure for
oral conivaptan was approximately 1/3 that of IV.

Table 7.1.1.3.3 Cox Regression Analysis of Time from First Dose to Death, Overall Phase
2/3 Population (Without Exposure Conversion for Oral Conivaptan; Includes Late Deaths)

Variable Hazard ratio (95% C.1.) P value
Dose 1.01 (0.99-1.02) 0.332
Route

Oral

v 4.04 (1.79-9.13) . 0.001
Dose by Route interaction

Oral

v 1.00 (0.98-1.01) 0.688
Indication

CHF

Hyponatremia 6.34 (3.91-10.29) <0.0001

CHF+Hyponatremia 5.37 (2.45-11.76) <0.0001

Model : daily dose (continuous), route (Oral/IV), daily dose by route interaction, indication
(CHF/Hyponatremia’/CHF+Hyponatremia)

Source: Applicant’s Text Table 3.1, email from Dr. Donald Raineri, 14 Nov 05

In this model, no relationship was noted between death and dose. The IV route of administration
was associated with greater mortality risk than oral dosing, and hyponatremia without CHF was
associated with greater mortality risk than hyponatremia with CHF, or CHF alone. The
difference in mortality risk for these populations by this analysis compared to the apparent rates
of death in Table 7.1.1.3.1 above may be due to the fact that the applicant included deaths in
CHF placebo patients that occurred more than 30 days after study drug discontinuation. This
increased the percentage of placebo deaths among total and CHF populations, and actually
increased the 1V placebo rate of death above the IV conivaptan rate of death; the converse is true
when deaths beyond 30 days are not included.

The following Cox regression analysis on the time from first dose to death for the overall Phase
2/3 study population is from the applicant’s “Model 2”, which took into consideration “converted
dose”, and baseline presence of CHF and/or hyponatremia (called “Indication” in the applicant’s
table below). The applicant multiplied oral doses by 1/3; e.g. a patient taking 40 mg/day orally
would have a converted dose of 13 mg/day, while a patient taking 40 mg/day IV would not have
a dose conversion, and would be counted as a 40 mg/day patient.
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Table 7.1.1.3.4 Cox Regression Analysis of Time from First Dose to Death, Overall Phase
2/3 Population (Includes Exposure Conversion for Oral Conivaptan; Includes Late Deaths)

Variable Hazard ratio (95% C.1.) P value
Converted Dose 1.02 (1.01-1.02) <(.0001
Indication

CHF

Hyponatremia 7.42 {4.65-11.84) <(.0001

CHF+Hyponatremia 7.53 (3.49-16.25) ! <0.0001

Model 2: “converted” daily dose (continuous: oral doses were multiplied by 1/3), indication
Source: Applicant’s Text Table 3.2, email from Dr. Donald Raineri, Astellas Regulatory
Affairs, 14 Nov 05

In this model, a very strong dose-response relationship was detected. The difference between
groups by baseline presence or absence of CHF and/or hyponatremia was the same as that noted
for “Model 1” above, with the same limitations due to inclusion of late deaths.

The following Cox regression analysis on the time from first dose to death for the overall Phase
2/3 population is from the applicant’s “Model 37, which took into consideration daily dose
(categorical, with separation of IV and oral); and presence of baseline hyponatremia, CHF or
both. Hazard ratios were calculated by comparing rates of death in all conivaptan groups to the
applicant’s IV placebo group, which was enriched with late deaths.

Table 7.1.1.3.5 Cox Regression Analysis of Time from First Dose to Death, Overall Phase
2/3 Population, with Hazard Ratios Using only IV Placebo (Includes Late Deaths)

Variable Hazard ratio (95% C.1.) P value
Dose
IV Placebo
IV 20mg 0.56 (0.07-4.33) 0.578
IV 40mg : 0.42 (0.21-0.87) 0.019
IV 80mg 0.68 (0.27-1.71) 0.408
IV >80mg 1.59 (0.62-4.12) 0.338
Oral Placebo 0.17 (0.06-0.48) 0.001
Oral 10mg 0.09 (0.01-0.69) 0.021
Oral 20mg 0.07 (0.02-0.22) <.0001
Oral 40mg 0.29 (0.14-0.61) 0.001
Oral 80mg 0.15 (0.06-0.41) 0.0002
Indication
CIH.‘
Hyponatremia 8.27 (4.81-14.22) <0.0001
CHF+Hyponatremia 6.88 (3.06-15.46) <0.0001

Mode! 3: daily dose (categorical: oral and 1V are separated), indication

Source: Applicant’s Text Table 3.3, email from Dr. Donald Raineri, Astellas Regulatory
Affairs, 14 Nov 05
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In this model, the applicant asserts that the hazard ratio for risk of death for all conivaptan dose
groups (except for the >80 mg/day IV group) was <1 compared to the risk of death for the IV
pbo group. As mentioned earlier, the applicant’s IV pbo group used for these analyses is
enriched with late deaths. For comparison, the clinical reviewer has calculated hazard ratios
using all deaths that occurred during treatment, within 30 days following treatment, or later but
due to an adverse event that had its onset during treatment or within 30 days following treatment.
I'V and oral groups were considered separately, and combined oral + IV placebo 1s used for
hazard ratios (HRs) for the “converted” dose group. As mentioned earlier, the applicant’s
analyses used the dose at the time of treatment assignment, and the clinical reviewer used the
dose at time of death.

Table 7.1.1.3.6 Hazard Ratios for Death for Separate Dose Groups Compared to Placebo (Excludes Late
Deaths), Phase 2/3 Population

Dose Death Rate in “1v HR vs IV Pbo HR vs Oral Pbo HR vs all Pbo

Group Dose Group Equivalent”I Death Rate Death Rate Death Rate
n/N (%) ‘ (7/132,5.3%) (5/240, 2.1%) (12/372, 3.2%)

10 mg/day 1/82 (1.2%) 3 mg/day n/a 0.57 0.38

oral . )

20 mg/day 3/213 (1.4%) 7 mg/day n/a 0.67 0.44

oral

40 mg/day 19/274 (6.9%) 13 mg/day n/a 3.29 2.16

oral

20 mg/day 2/35 (5.7%) 20 mg/day 1.08 n/a 1.78

v

80 mg/day 6/167 (3.6%) 27 mg/day n/a 1.71 1.13

oral

40 mg/day 23/241 (9.5%) 40 mg/day 1.79 na 2.97

v

80 mg/day 5/86 (5.8%) 80 mg/day 1.09 n/a 1.81

1\

120 mg/day 4/43 (9.3%) 120 mg/day 1.75 n/a 291

1\%

1 Oral conivaptan exposure is about 1/3 that of IV conivaptan, therefore oral doses were divided by 3

Includes all deaths that occurred during treatment, within 30 days following treatment, or later but due to an adverse event that had its onset
during treatment or within 30 days following treatment.

Doses used are dose at time of death; applicant’s analyses used dose at time of treatment assignment

Source of Exposure Data: Email from D Raineri, Astellas Reg Affairs, 26 Oct 05

When potentially confounding late deaths are not included, hazard ratios for 6/8 (all but the
lowest two) conivaptan dose groups exceed 1 for comparisons of rates of death to relevant
placebo groups.

Because the inclusion of late deaths clouded the issue of the relationship between conivaptan and
risk of death, and the possibility of a dose-related increase in risk of death, the applicant was
asked on 16 Nov 05 to provide further analyses excluding deaths occurring more than 30 days
after discontinuation of study drug. On 22 Nov 05, the applicant provided several new analyses
which excluded these late deaths. The following figures and tables are from those analyses by
the applicant. Please note that the numbers of deaths in each dose group may differ from those
in the clinical reviewer’s tables above, because the clinical reviewer’s tables used the dose at the
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time of death (some patients had dose reductions prior to death), and the applicant’s tables used
the dose at the time of treatment assignment.

The following table depicts mortality by dose group (crude mortality and mortality by patient-
time) for all Phase 2/3 Studies:

Table 7.1.1.3.7 Mortality by Dose Group, All Phase 2/3 Studies, Excludes Deaths Beyond
30 Days After Treatment Cessation

{015, 017, 0zk, 01, 422, 023, 024, OIS, 025, 027, 031, 032, 933, 034, 038, 043, 044, 047, 071, 080)

TRERTMENT TITAL AMMBER TCTAL HMUMBER TRODE PATIENT-MSHTRE MCRTRLITY PER
GROUP (1) OF SOBIRCTE OF LEATHS MOETALITY (2) IPM; 100 PM {3}
cRsL PacEs 20 s 2ae se0.6 o8
1Y PLATEERD 122 T 5.3% 112.7 5.5

ORAL 10M5 82 1 1.2% 235.1 0.4

JRAL Z0M3 213 4 1.9% FOO.6 0.5

CORAL 40MG 274 1& 5.8% 737.5 2.2

IV 20M5 1= 1 2.3% 33.4 L)

ORAL 30MG 167 & 3.0% 405.7 1.2

IV 10MG 241 lg 7.5% z2a.1 F.5

IV 20M3 85 3 3.5% . T1.4 4.2

IV »80MG 43 4 5.3% 42.3 . «.5

CORAL TOTAL 976 31 3.2% 2563.5 1.2

IV TOTAL 527 32 5.1% 493 .9 £€.7

TCTAL 1513 54 d.2% 3157.2 z.0

Source: Applicant’s Table 1.1, email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05 '
Dose = dose at treatment assignment, not dose at time of death

In this table, the applicant divided placebo patients into IV and oral placebo; the overall rate for
placebo deaths was 12 deaths/372 placebo patients (3.2%) for crude mortality, and 1.7
deaths/100 placebo patient-months. In this table, the percentage of deaths in the IV conivaptan
40 mg/day group slightly numerically exceeded that in the IV placebo group (7.5% vs 5.3%), and
deaths in the >80 mg/day IV group (all but one patient received 120 mg/day) numerically
exceeded deaths in the IV placebo group (9.3% vs 5.3%).

The following table depicts mortality by dose group when considering only placebo-controlled
Phase 2/3 studies.
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"Table 7.1.1.3.8 Mortality by Dose Group, Placebo-controlled Phase 2/3 Studies, Excludes
Deaths Beyond 30 Days After Treatment Cessation

1017, G, 03§, D2T, 033, 031, 034, O3, DAI, 043, OTLy

TEERTHENT TOIAL PENMEER TITRL: WUMEBER CRTe TATTERT-HCHTUE  NORTALLTY PER
GIUP 1) DB LUBJECTS 2F DEATHC WIRIRLITE 12y « DM 10D DR O3y
oRaL PLAGRES as s P w0 2
IT PLATEED 133 T E.3% 112.7 £.2

CFRL LINZ ki3 1.3% 237.1 2.4

CRAL 2003 111 1 £% £32.5 2.2

TRAL A0MT 223 L3 2.7% CER.T 1.1

IT z2om2 k> 1 3.1% 3.6 2.2

CRAL 20M3 147 2 1.4% i28.7 a6

Iv 303 i1 4 3.4% 102.1 3.9

IT BOpE 9 3 1.5¢% £3.7 2.9

IT 8003 43 4 ¢.Ee 41.8 2.8

CRAL TOTRL BET g 1.8% 32483 T

I¥ TOTRL 403 18 %.5% 3R2.5 £.0

TOTAL 1260 a3 3.3 EpR.T 1.2

Source: Applicant’s Table 2.1, email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05
Dose = dose at treatment assignment, not at time of death

When considering only placebo-controlled Phase 2/3 Studies, the rate of death in the 40 mg/day
IV group (3.4%) does not exceed that seen in the IV placebo group (5.3%), and does not

numerically exceed that seen in the overall placebo group (3.2%).

The following figure presents a logistic regression of crude inortality by dose for the full Phase
2/3 population.
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Figure 7.1.1.3.1 Logistic Regression Analysis on Crude Mortality Rate by Dose, All Phase
2/3 Studies, Excludes Deaths Beyond 30 Days after Cessation of Treatment
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Source: Applicant’s Figure 2.1, email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05

Dose = dose at time of treatment assignment, not dose at time of death; oral doses were
multiplied by 1/3 to account for lower exposure

This logistic regression analysis detected a small positive trend in the dose-death relationship,
with odds ratios vs placebo for the 20, 40 and 80 mg IV conivaptan groups of 1.20, 1.43 and 2.04
respectively. The applicant notes that this relationship was mostly driven by studies conducted
for the congestive heart failure indication, with a greater contribution from doses >80 mg/day in
the CHF population. The applicant provides the following breakdown of the logistic regression
analysis by presence or absence of CHF and hyponatremia. -
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Table 7.1.1.3.9 Estimated Odds Ratios by Population (CHF vs
Hyponatremia) for Death Using Converted Dose' by Logistic Regression
Analysis, All Phase 2/3 Studies, Excludes Deaths Beyond 30 Days after
Last Treatment Dose

Populations Odds Ratio P value
(95% C.1.)
All patients 1.01 (1.00-1.02) 0.024
CHF population 1.02 (1.01-1.03) 0.005
Hyponatremia without CHF population 0.99 (0.97-1.01) 0.158
Hyponatremia with CHF population 1.02 (0.99-1.05) 0.159
Source: Applicant’s Text Table 3, email from Dr. Donald Raineri, Astellas Reg
Affairs, 22 Nov 05

1 Oral doses were multiplied by 1/3 to account for lower exposure
The following figure presents a linear regression analysis on crude mortality by dose.

Figure 7.1.1.3.2 Linear Regression Analysis on Crude Mortality by Dose, All Phase 2/3
Studies, Excludes Deaths Beyond 30 Days after Last Treatment Dose
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This analysis again detects a positive trend in the dose-death relationship. The relative
contribution of the CHF population remains somewhat greater in this analysis, also, as depicted
in the following table:
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Table 7.1.1.3.10 Estimated Odds Ratios by Population (CHF vs Hyponatremia) for
Death Using Converted Dose' by Linear Regression Analysis, All Phase 2/3 Studies,
Deaths up to 30 Days after Last Treatment Dose

Populations Slope P value | Adjusted
(95% C.1) R-square
All patients ' 0.05 (0.00-0.09) 0.038 0.41
CHF population 0.05 (0.00-0.09) 0.038 0.41
Hyponatremia without CHF population -0.07 (-0.20-0.06) 0.267 0.05
Hyponatremia with CHF population 0.24 (-0.17-0.64) 0.164 0.37

Source: Applicant’s Text Table 4, email from Dr. Donald Raineri, Astellas Reg Affairs, 22 Nov 05
1 Oral doses were multiplied by 1/3 to account for lower exposure

In this analysis, there again appears to be a greater contribution from the CHF population to the
dose-death relationship than from the hyponatremia population.

In addition to the request for examination of the relationship between dose and death, the
Division requested that the applicant examine the relationship between sodium efficacy
outcomes and rates of death. The Division wished to know whether death was more likely
among those patients who had the most robust pharmacodynamic response to conivaptan.

For the hyponatremia studies (026, 027, 043, and 080), the applicant provided summaries of
mortality by change from baseline in serum sodium AUC, which was the primary endpoint for
these studies. Serum sodium AUC was not an endpoint in CHF studies, and therefore these
studies are not included. The following figure depicts crude mortality by AUC quartile in
populations, separated out by presence or absence of CHF among these patients (all had
hyponatremia). The applicant used AUC quartiles to allow the number of patients in each AUC
response group to be approximately the same. The applicant also included the placebo patients
in the lowest quartile, which may make the rate in this quartile more difficult to interpret. This
figure was provided by the applicant in color, but without differing patterns for quartiles; for
each patient group, the quartiles are presented left to right in ascending order of AUC response.

47



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Figure 7.1.1.3.3 Crude Mortality Rate by Serum Sodium AUC Response Quartile in
Hyponatremia Studies, with Rates in Hyponatremia Populations with and without CHF
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Source: Applicant’s Figure 4.7, email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05
Excludes patients with deaths beyond 30 days after treatment cessation

Although the inclusion of placebo patients in the lowest serum sodium response quartile makes
interpretation of this quartile somewhat difficult, there is no evidence of a relationship between
change from baseline in serum sodium AUC and rate of death for the other quartiles.

In order to examine the relationship between pharmacodynamic response and rate of death for
the entire Phase 2/3 population, the applicant provided an analysis of the relationship between
change from baseline in absolute serum sodium and rate of death. The following figure depicts
rates of death by serum sodium response quartile. Five different populations were considered,
including:

o all patients with hyponatremia, regardless of CHF status
all patients with hyponatremia but without a baseline diagnosis of CHF
all patients with both hyponatremia and CHF at baseline
all patients with CHF, but without hyponatremia at baseline
all Phase 2/3 patients, regardless of hyponatremia or CHF status
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The applicant again included placebo patients in the lowest response quartile, making this
quartile somewhat difficult to interpret.

Figure 7.1.1.3.4 Crude Mortality Rate by Change from Baseline in Serum Sodium (by
Quartile), All Phase 2/3 Studies, With Consideration of Presence or Absence of CHF and/or
Hyponatremia

CRIDE MORTA Y BATE 744

AL HRG YR +Chr fe AL BOSULATION

<l D=l R LR ) >

Source: Applicant’s Figure 5.1, email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05

For the overall Phase 2/3 population, there appears to be a relationship between serum sodium
response and rate of death. However, for each of the subpopulations considered, there is not a
clear response relationship. This may be related in part to the fact that patients who are not
hyponatremic at baseline have less of a response in seram sodium with conivaptan than do
patients who are hyponatremic at baseline, and the “CHF only” population (4™ set of bars in
Figure 7.1.1.3.4) had little change in serum sodium in its lower quartiles. This population was
the largest population of patients, and results for the “All Phase 2/3” population are heavily
weighted by the “CHF only” population. The following table details the serum sodium changes
seen 1n each quartile for the populations in Figure 7.1.1.3.4.
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Table 7.1.1.3.11 Summary of Quartiles of Change from Baseline in Serum Sodium
(mEq/L), All Phase 2/3 Studies, With Consideration of Presence or Absence of CHF and/or
Hyponatremia

1025, 01T, 020, 021, 02, 023, 024, 025, 025, 027, 031, 022, G332, 034, 038, ™3, M4, W7, OTVL, ©8I)

-------------------------- PO DLATI O - - -~ e e e e e

ALL WIPONRTREHIA HWI{PUHATREHIA CHF ALL
PARANETER CLASE HIPMOHATREMIN WITHBOIT CHP WITH CHF NDILATICH DPATIENTS
CHRHCE FRCH EASELINE W 429 12 1ns 1nz2& 1457
- HEM 5.313 €.320 5.197 2.003 1.8E5
HIN -12.50 -12.00 -€.00 -22. 00 -2, 00
g1 2.4785 2,871 2.000 2,090 -1.000
Q@ 5 .&5 €.90 5.25 .00 1.00
23 3.833 10.20¢€ £.333 1.850 4.030
MAI 24 .87 29.8T 12.29 14.09 23.87

Source: Applicant’s Table 4.2,-email from Dr. Donald Raineri, Astellas Reg Affairs, 22
Nov 05
Lowest quartile includes placebo patients

In the “CHF only” population, the median value for the second quartile was zero, while in the
hyponatremia populations (with or without CHF), the median values for the second quartiles
ranged from 6.00-6.25 mEq/L. When examining the hyponatremia subpopulations, with or
without CHF, there is no clear relationship between change from baseline in serum sodium (by
quartile) and rate of death. When examining the overall Phase 2/3 population, 70% of whom had
CHF without hyponatremia, there does appear to be a relationship between change from baseline
in serum sodium and incidence of death.

Overall, there does not appear to be a relationship between pharmacodynamic response and
incidence of death when one considers only hyponatremia patients. However, when one adds
patients from the congestive heart failure studies to the analyses of serum sodium response, there
does appear to be a trend of an increased incidence of death by serum sodium response quartile.

7.1.1.4 Mortality among Patients with an Initial Diagnosis of Congestive Heart Failure
Congestive heart failure patients are of special interest, because the medical literature indicates
great interest in the use of conivaptan for treatment of CHF per se (with or without

hyponatremia), and potential exists for widespread off-label use. Therefore, mortality among all
patients with an initial diagnosis of CHF was examined.
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Table 7.1.1.4.1 Mortality by Treatment Group for Patients with an Initial Diagnosis of

CHF, Full-Dose 1V Studies Con

ducted

in Patients (Studies 027, 071, 080)
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Source: Applicant’s Table 2.7.4-12.6B, Summary of IV Safety, pg 277

Among CHF patients, there was an apparent dose-related trend in crude mortality, and in
mortality by patient-time. In the above table, YMO087 “Other Dose” refers to 120 mg IV/day.
YMO87 was the developmental name for conivaptan. This dose-related trend was not evident
when considering all patients in these IV studies, and when considering IV euvolemic
hyponatremia patients alone. The following table illustrates mortality among patients in these
full dose IV studies in patients, considering only non-CHF patients, which represents the
euvolemic hyponatremia population.

Table 7.1.1.4.2 Mortality by Treatment Group for Patients Who did Not Have an Initial Diagnosis of CHF,
Full-Dose IV Studies Conducted in Patients (Studies 027, 071, 080)

Treatment Total Number of | Total Number of Crude Patient- Mortality per
Group Patients Deaths Mortality Months (PM) 100 PM
Placebo 20 2 10.0% 10.0 20.0
Conivaptan 40 103 12 11.7%) 87.6 13.7
mg/day IV
Conivaptan 80 18 0 0 (none detected) 10.0 0 (none detected)
| mg/day IV
Conivaptan 120 0 0 n/a n/a n/a
| mg/day IV
Conivaptan any dose 121 12 9.9% 97.6 12.3

Source: Applicant’s Tables 2.7.4-11.6B and 2.7.4-12.6B, Summary of 1V Safety, pgs 271 and 277

Thus, in full-dose 1V studies, patients who did not have an initial diagnosis of congestive heart
failure did not exhibit the apparent dose-related trend in mortality that was seen in patients with
an initial diagnosis of CHF. Because the vast majority of hypervolemic hyponatremia patients in
these studies had CHF, the data summarized in Table 7.1.1.4.2 represent the euvolemic
hyponatremia patient population.

7.1.1.5 Deaths in Tuberculosis Patients

Of the 18 deaths reported for Study 080, 5 occurred in patients with tuberculosis or suspected
tuberculosis (Pt IDs 80-20602, 80-21104, 80-21103, 80-21106, 80-20703). Three of these
patients were at Study Center 211 | c—n——_,, .one at Study Center 206  ——
=y and one at Study Center 207,  w—eessssssssss . Three of the five patients
who died with TB or suspected TB also had reported HIV disease. One other conivaptan patient
who died also had HIV disease (Pt ID 071-040041). No placebo patients who died were reported
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to have either TB or HIV disease. Study 080 had no placebo group; if there had been placebo
patients from South Africa, it is very likely that some of them would have had TB and/or HIV, as
both of these infections are highly prevalent in South Africa. There does not appear to be a
signal for increased risk of death from TB or HIV with conivaptan.

7.1.1.6 Conclusions Regarding Mortality

The incidence of death appears to be numerically higher among conivaptan-treated patients for
the “full dose” controlled 1V population, “full-dose” controlled IV CHF population, overall
safety population, “full dose” IV (patients) population, “full dose” IV “patients plus healthy
volunteers” population, and “full dose” IV hyponatremia population. The incidence of death did
not appear higher for conivaptan patients than for placebo patients in the overall controlled Phase
2/3 population, which included oral patients with lower exposure. There appears to be a
correlation between 1V-equivalent dose of conivaptan and incidence of death for the overall
safety population, both in analyses by the Agency and in repeat analyses by the applicant. When
examining hyponatremia and CHF populations separately, the death-dose relationship was
strongest for CHF patients, and was not significant when considering only hyponatremia
patients. Among all full-dose IV conivaptan patients with a diagnosis of congestive heart failure
at study entry, there appeared to be a dose-related increase in the rates of crude mortality and
mortality per unit of patient-time. When examining the relationship between pharmacodynamic
response and incidence of death for the overall Phase 2/3 population, there appeared to be an
increase in incidence of death by increasing quartile of change from baseline in serum sodium.
However, when one examined only patients in hyponatremia studies, there was no apparent
relationship between incidence of death and pharmacodynamic response quartile for either the
primary endpoint of these studies (change from baseline in serum sodium AUC), or change from
baseline in absolute serum sodium. With the addition of patients from CHF studies to the
patients from hyponatremia studies, to make up the entire Phase 2/3 population, the
aforementioned apparent relationship between serum sodium response and incidence of death
emerged.

In the clinical reviewer’s opinion, there does not appear to be an increased risk of death for
conivaptan used in the treatment of hyponatremia in the absence of congestive heart failure.
However, there appears to be a signal for a dose-related increase in risk of death among patients
with underlying congestive heart failure. While the clinical reviewer cannot definitively
conclude that conivaptan increases the risk of death for congestive heart failure patients, this
signal is such that the clinical reviewer recommends that congestive heart failure patients not
receive conivaptan outside the clinical trial setting at this time.

7.1.2 Other Serious Adverse Events
A series of tables follows, which lists all serious treatment-emergent adverse events for the

overall safety population (broken down mto IV, oral, and IV + oral), the overall controlled Phase
2/3 population (IV + oral), and the population of “full dose” IV studies in patients.
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Table 7.1.2.1: Serious Treatment-emergent Adverse Events, Overall Safety Population', Number and
Percentage of Subjects with each Type of Event

A1V Oral TV + Oral
Pbo Coni Pbo Coni Pbo Coni
n(%) [ n(%) | n(%) | R(%) | n(%) | n(%)
n= n= n= n= n= n=
132 445 240 715 372 1160
System Event
Cardiac 13 37 8(3.3) 48 21 85(7.3)
9.8) (8.3) (6.7) (5.6)
Acute Coronary Syndrome 1(0.4) 1(0.3)
Acute M1 1(0.4) 1(0.3)
Ml 108 | 1(02) [ 104 | 1(0.) | 2(05 | 2(0.2)
Angina pectoris 1(04) | 4(0.6) | 1(0.3) | 4(0.3)
Angina unstable 2 (1.5) 3(0.4) | 2(0.5) 3(0.3)
Arrhythmia NOS 2(0.3) 2(0.2)
A fib 1(0.2) 1(0.1)
Atrial flutter (A flutter) 2(0.4) 2(0.2)
Atrioventricular (AV) block not 1(0.2) 1(0.1)
otherwise specified (NOS)
AV block complete 1(0.2) 1(0.1) 2(0.2)
Bradyarrhythmia 1(0.2) 1(0.1)
Bradycardia NOS 1(0.8) 1 1¢04) 101y | 2(05) | 1(0.)
Cardiac arrest 3(0.7) 4 (0.6) 7 (0.6)
Cardiac failure NOS 1(0.8) | 2(04) | 2(0.8) | 8(1.1) | 3(08) | 10(1.2)
Cardiac failure acute 1(0.2) 1(0.1)
Cardiac failure chronic 1(0.8) | 1(0.2) 1(0.1) | 1(0.3) 2 (0.2)
Cardiac failure congestive 2(0.4) 2 (0.3) 4(0.3)
Cardiomyopathy NOS 307 3(0.3)
Cardiopulmonary failure 1(0.8) 1(0.1) | 1(0.3) 1(0.1)
Congestive cardiac failure aggravated | 1(0.8) | 6(1.3) | 2(0.8) 17 3¢0.8) | 23(2.0)
2.4
Congestive cardiomyopathy 1(0.2) 1(0.1)
Ischaemic cardiomyopathy 2(0.4) 2¢0.2)
Cardiorespiratory arrest 1(0.8) [ 1(0.2) 10D | 1(0.3) | 2(0.2)
Cardiogenic shock 1(0.1) 1 (0.1)
Coronary artery disease aggravated 1(0.2) 1(0.1)
Coronary artery disease NOS 1(0.1) 1(0.1)
Mitral valve incompetence 1(0.2) 1(0.1)
Right ventricular failure 1(0.2) 1(0.1)
Sick sinus syndrome 1(0.8) | 1(0.2) 1(0.3) 1(0.1)
Sinus arrhythmia 1(0.1) 1(0.1)
Sudden cardiac death 1 (0.2) 1(0.1)
Sudden death 2(04) 2(0.3) 4(0.3)
Supraventricular (SV ) arrhythmia 1(0.8) 1(0.3)
NOS
Supraventricular tachycardia (SVT) 1(0.1) 1(0.1)
V fib 1(0.8) | 2(04) 1(0.3) | 2(0.2)
V tach 323) [ 5. 2(03) | 3(0.8) | 7(0.6)
Cardiac Procedures 1(04) ] 1(0.1) | 1(0.3) | 1(0.1)
Cardioversion 1(0.4) 1(0.3)
Heart transplant . . 1(0.1) 1(0.1)
Vascular disorders ) 323 [ 706 |303) ] 70.0) | 6(1.6) | 14(1.2)
Arterial occlusion 1(0.8) 1(0.3)
Deep vein thrombosis 1(0.8) | 2(0.4) 1(03) | 2(0.2)
Hypertension NOS 1(0.1) 1(0.1)
Hypotension NOS 2(1.5) § 3(0.7) [ 1(04).] 5(0.7) [ 3(0.8) | 8(0.7)
Intermittent claudication 1(0.49) 1(0.3)
Jugular vein thrombosis 1(0.2) 1(0.1)
Malignant hypertension NOS 1(0.4) 1(0.3)
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Table 7.1.2.1: Serious Treatment-emergent Adverse Events, Overall Safety Population', Number and
Percentage of Subjects with each Type of Event

Al TV Oral 1V + Oral
Pbo Coni Pbo Coni Pbo Coni
n(%) | n(%) | n (%) | n(%) | n(%) [ n(%)
n= n= n= n= n= n=
132 445 240 715 372 1160
System Event
Peripheral vascular disorder NOS 1(0.1) 1(0.1)
Shock hemorrhagic 1(0.2) 1(0.1)
Blood and Lymphatic 1(0.8) | 3(0.7) 3(04) | 1¢(0.3) | 6(0.5)
A 1(0.2) 1(0.1) 2(0.2)
Febrile neutropenia 1(0.2) 1(0.1)
Coagulopathy 1(0.1) 1(0.1)
Thrombocytopenia 1(0.8) 1(0.2) 1(0.1) 1(0.3) 2(0.2)
Congenital 1(0.1) : 1(0.1)
Arteriovenous (AV) malormation 1(0.1) 1(0.1)
Endocrine 1(0.1) 1(0.1)
Hypothyroidism 1(0.1) 1(0.1)
Eye 1(0.2) 1(0.1)
Glaucoma NOS 1(0.2) 1(0.1)
Gastrointestinal (GI) 3(23) | 4(0.9) 11 3(0.8) | 15(1.3)
(1.5)
Abdominal (Abd) pain NOS 1(0.2) 3(0.4) 4(0.3)
Abd pain upper - 1(0.1) 1(0.1)
Ascites 1(0.1) 1(0.1)
Colitis ischaemic 1(0.8) | 1(0.2) 1(0.1) | 1(0.3) 1(0.1)
Colon gangrene 1(0.8) 1(0.3)
Constipation 1(0.1) 1(0.1)
Dyspepsia 1(0.2) 1(0.1) 2(0.2)
Gastric ulcer 1(0.8) 1(0.1) 1(0.3) 1(0.1)
GI hemorrhage NOS 1(0.8) 1(0.3)
Inguinal hernia NOS 1(0.1) 1¢0.1)
Intestinal obstruction NOS 1¢0.1) 1(0.D)
Mesenteric occlusion 1(0.2) 1(0.1)
Peritonitis 1(0.2) 1(0.1)
Small bowel obstruction 2(0.3) 2(0.2)
Upper GI hemorrhage 1(0.8) 1(0.3)
Vomiting NOS 1(0.1) 1(0.1)
Hepatobiliary 3(0.7) 4 (0.6) 7 (0.6)
Cholecystitis NOS 1(0.2) 1(0.1)
Cholelithiasis 2(0.3) 2(0.2)
Cholestasis 1(0.1) 1(0.1)
Hepatic cyst NOS 1(0.2) 1(0.1)
Hepatic failure 1(0.8) | 1(0.2) 1(0.3) 1(0.1)
Hepatitis NOS 1(0.1) 1(0.1)
General Disorders and 4(3.0) 12 2 (0.8) 18 6(1.6) | 30(2.6)
Administration Site Conditions 2.7 (2.5)
Anasarca 1(0.2) 1(0.1)
Asthenia 2(0.4) 2(0.2)
Edema NOS 1(0.2) 1(0.1)
Edema peripheral 1(0.1) 1(0.1)
Chest pain 1¢0.8) 9(1.3) | 1(0.3) | 9(0.8)
Drug interaction NOS 1(0.1) 1(0.1)
Fatigue 1(0.8) 1(0.3)
Impaired healing 1(0.2) 1(0.1)
Influenza-like illness 2(0.4) 1(0.1) 3(0.3)
Infusion site phlebitis 2(04) 2(0.2)
Injection site cellulitis 2(0.4) 2 (0.2)
Injection site reaction NOS 1(0.2) 1(0.1)
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Table 7.1.2.1: Serious Treatment-emergent Adverse Events, Overall Safety Population', Number and
Percentage of Subjects with each Type of Event

AllIV Oral IV + Oral
Pbo Coni Pbo Coni Pbo Coni
n{%) | n(%) | n(%) | n(%) { n (%) | n(%)
n= n= n= n= n= n=
132 445 240 715 372 1160
System Event
Mechanical complication of implant 1(0.8) 1(0.3)
Mass NOS - 1(0.1) 1(0.1)
Multiorgan failure 1(0.8) | 3(0.7) 1(03) | 3(0.3)
Pain NOS 1(04) 1(0.3)
Pyrexia 1(0.8) | 1(0.2) 1(0.1) | 1(03) | 2(0.2)
Systemic inflammatory response 1(0.8) 1(0.3)
- syndrome
Immune 1(0.2) 1¢0.1)
Urticaria NOS 1(0.2) 1(0.1)
Infections 6(4.5) 31 1(0.4) 13 7(1.9) | 44(3.8)
(7.0) (1.8)
Abdominal abscess 1(0.2) 1(0.1)
Appendicitis 1(0.1) 1(0.1)
Bronchial infection 1(0.1) 1(0.1)
Bronchitis acute NOS 1(0.2) 1(0.1) 2(0.2)
Cellulitis 2004 | 1¢04) | 1(0.) [ 1(03) | 3(0.3)
Clostridium colitis 1(0.8) 1(0.1) | 1(0.3) 1(0.1)
Herpes zoster 1(0.2) 1(0.1)
HIV infection 1(0.2) 1(0.1)
Implant site infection 1(0.8) 1(0.3)
Incision site abscess 1(0.2) 1(0.1)
Infection NOS 1(0.2) 1(0.1)
Meningitis 1(0.2) 1(0.1)
Pneumonia NOS 2151 920 4¢0.6) | 2(0.5 [ 13(1.)
Purulent pericarditis 1(0.2) 1(0.1)
Pvotherax ) 1(0.1) 1(0.1)
Sepsis NOS 2(15 [ 5. 1(0.1) | 2(0.5) [ 6(0.5)
Sinusitis NOS 1(0.1) 1(0.1)
Staphylococcal sepsis 1(0.2) 1(0.1)
Upper respiratory tract infection 1(0.1) 1(0.1)
NOS
Urinary tract infection NOS 6(1.3) 1(0.1) 7 (0.6)
Urosepsis 1(0.2) 1(0.1) 2 (0.2)
Injury, Poisoning and Procedural 3(0.7) | 2(0.8) | 4(0.6) | 2(0.5) | 7(0.6)
Complications
Accident NOS 1(0.H) 1(0.1)
Anastomotic leak 1¢0.1) 1(0.1)
Ankie fracture 1(0.2) 1(0.1)
Drug toxicity NOS 1(0.2) 1(0.1)
Fall 2(0.3) 2(0.2)
Postprocedural hemorrhage 1(0.4) 1(0.3)
Therapeutic agent poisoning 2(04) | 1(04 1(0.3) 2(0.2)
Investigations 200 | 104 | 70.00 1 1(0.3) 9 (0.8)
Alanine aminofransferase (ALT) 2(0.3) 2(0.2)
increased (incr)
Aspartate aminotransferase (AST) 2(0.3) 2(0.2)
incr
Creatine phosphokinase (CPK) incr 2(0.3) 2(0.2)
Lactate dehydrogenase (LDH) incer 1(0.1) 1(0.1)
BP decreased (decr) 1(0.4) 1(0.1) 1(0.3) 1(0.1)
Blood urea nitrogen (BUN):Cr ratio 1(0.D) 1(0.1)
iner
Body temperature (temp) incr 1(0.1) 1(0.1)
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Table 7.1.2.1: Serious Treatment-emergent Adverse Events, Overall Safety Population', Number and
Percentage of Subjects with each Type of Event

AllTV Oral 1V + Oral
Pbo Coni Pbo Coni Pbo Coni
B(%) | n{(%) | n(%) | n(%) | n (%) | n(%)
n= n= n= n= n= n=
132 445 240 715 372 1160
System Event
Hemoglobin (Hb) decr 1(0.1) 1(0.1)
International normalized ratio (INR) 1(0.2) 1(0.1)
incr
Liver function test (LFT) abnormal 1(0.2) 1(0.1) 2(0.2)
(abnl)
Metabolism (Metab) and 3(2.3) 12 1(0.4) 16 4(1.1) | 28(2.4)
Nutrition (Nutr) 2.7) (2.2)
Dehydration 3(0.D 5(0.7) 8 (0.7)
Diabetes mellitus insulin dependent 1(0.2) 1(0.1)
Diabetes mellitus NOS 1(04) | 1(0.1) | 1(0.3) 1(0.1)
Failure to thrive 1(0.1) 1(0.1)
Hyperglycemia NOS 2(0.3) 2(0.2)
Hyperkalemia 1(0.8) 1(0.1) | 1(0.3) 1(0.1)
Hypernatremia 1(0.2) 1(0.1)
Hypoglycemia NOS 1(0.2) 2(0.3) 3(0.3)
Hypokalemia 1(0.2) 1(0.1)
Hyponatremia 2(1.5) | 6(1.3) 5(0.7) | 2(0.5) | 11(0.9)
Hypovolemia 1(0.2) 1(0.1) 2(0.2)
Musculoskeletal 1(0.2) 3(0.4) 4(0.3)
Musculoskeletal chest pain 1(0.2) 1(0.1) 2 (0.2)
Myalgia 1(0.1) 1(0.1H)
Rhabdomyolysis 1(0.1) 1(0.1)
Neoplasm 3(07) 11004 [ 507 | 1(03) | 8(0.7)
Bladder neoplasm NOS 1(0.1H) 1(0.1)
Bronchial carcinoma 1(0.2) 1(0.1)
Metastatic carcinoma 1(0.4) 1(0.3)
Esophageal carcinoma NOS 2(0.3) 2(0.2)
Lung carcinoma 1(0.1) 1(0.1)
Pancreatic carcinoma 1(0.1) 1(0.1)
Ovarian cancer metastatic 1(0.2) 1(0.1)
Renal cell carcinoma 1(0.2) 1(0.1)
Nervous System 1(0.8) | 7(1.6) 16 1(0.3) | 23(2.0)
2.2
Ataxia 1(0.1) 1(0.1)
CVA 4 (0.9) 1(0.1) 5(0.4)
Dizziness 2(0.3) 2(0.2)
Epilepsy NOS 1(0.2) 1(0.1)
Grand mal convulsion 1(0.1) 1(0.1)
Headache 1(0.1) 1(0.1)
Paresthesia 1(0.1) 1(0.1)
Stroke hemorrhagic 1(0.1) 1(0.1)
Syncope 1(0.8) | 2(04) 6 (0.8) 1(0.3) 8(0.7)
Syncope vasovagal 1 (0.8) 1(0.1) | 1(0.3) 1(0.1)
Tardive dyskinesia 1(0.1) 1(0.1)
Psychiatric 2(0.4) 4 (0.6) 6 (0.5)
Anxiety 1(0.1) 1¢0.1)
Confusional State 2(0.4) 1(0.1H) 3(0.3)
Depression 1(0.1) 1(0.1)
Mental Status Changes 1(0.1) 1(0.1)
Psychotic disorder 1(0.1) 1(0.1)
Renal and Urinary 4(3.0) 10 11 4¢1.1) | 21(1.8)
@.2) (1.5) :
Anuria 1(0.2) 1(0.1)
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Table 7.1.2.1: Serious Treatment-emergent Adverse Events, Overall Safety Population', Number and
Percentage of Subjects with each Type of Event

All IV Oral IV + Oral
Pbo Coni Pbo Coni Pbo Coni
n(%) | n(%) | n(%) | n(%) | n (%) | n(%)
n= n= n= n= n= n=
132 445 240 715 | 372 1160
System Event
Hematuria 1(0.2) 1(0.1)
Obstructive uropathy 1(0.2) 1(0.1)
Renal disorder NOS 2(0.3) 2(0.2)
Renal failure acute 2(1.5) | 2(0.4) 3(0.4) | 2(0.5) 5(0.4)
Renal failure acute on chronic 1(0.2) 1(0.D)
Renal failure chronic 1(0.2) 1(0.1)
Renal failure NOS 2(1.5) | 3(0.7) 3(04) | 2(0.5) | 6(0.5)
Urinary retention 1(0.1) 1(0.1)
Reproductive system and breast 1(0.2) 1(0.1)
diserders .
Ovarian mass 1(0.2) 1(0.1)
Respiratory and theracic 7(5.3) 24 2(0.8) 13 9(24) | 37(3.2)
(5.4 (1.8)
Acute pul ry edema 1(0.4) 1(0.3)
Bronchitis NOS 1(0.1) 1(0.1)
COPD 1(0.2) 1(0.1)
COPD exacerbated 1(0.2) 2(0.3) 3(0.3)
Cough 1(0.2) 1 1(.1n
Dyspnea 2 (0.4) 1(0.1) 3(0.3)
Dyspnea exacerbated 538 | 6(1.3) 2(03) | 5(1.3) 8(0.7)
Hypercapnia 1(0.1) 1(0.1)
Esophagobronchial fistula 1(0.1) 1(0.1)
Pleural effusion 2(0.3) 2(0.2)
Pulmenary congestion 1(0.8) | 3(0.7) 1(0.1) [ 1(03) | 4(0.3)
Pulmonary embolism 1(02) [ 1(04) ] 3(04) | 1(0.3) | 4(0.3)
Pulmonary edema NOS 2(0.4) 1(0.D) 3(0.3)
Respiratory arrest 1(0.8) | 1(0.2) 1(0.3) 1(0.1)
Respiratory distress 1(0.2) 1(0.1)
Respiratory failure 4 (0.9 4(0.3)
Respiratory failure acute 1(0.2) 1(0.1)
Social Circumstances 1(0.1) 1(0.1)
Drug abuser 1(0.1) 1(0.1)

' Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 047. 071, 080
2 The applicant included the terms *“sudden cardiac death” and “sudden death” under “General Disorders”. The cllmca] reviewer
moved these terms to “Cardiac Disorders”, and adjusted the total numbers of events accordingly
Source: Original NDA, Applicant's Table 2.7.4-129, Module 5, Section 5.3.3.5,; NDA resubmission, Safety Update, Table §

In the overall safety population, the following individual events and event term groupings
occurred at a rate of at least 1%, and with an excess rate of at least 1%, for conivaptan vs placebo
in one or more of the above populations (all 1V, all oral, or all IV + all oral).
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Table 7.1.2.2 Serious Adverse Events, and Serious Adverse Event Groupings; Incidence at Least 1% and

Conivaptan Rate >1% Higher than Placebo Rate (Overall Safety Population)

AN1V All Oral ANl TV + All Oral
Event or Event Grouping Pbo Coni Pbo Coni Pbo Coni
’ n (%) n (%) n (%) n (%) n (%) n (%)
N=132 N =445 N =240 N=715 N=372 | N=1160
Total cardiac events 13(9.8) 37(8.3) 8(3.3) 48 (6.7) 21(5.6) 85 (7.3)
Congestive cardiac failure aggravated 1(0.8) 6(1.3) 2 (0.8) 17 (2.4) 3(0.8) 23 (2.0)
(individual term)
Total cardiac failure events' 4(3.0) 19 (4.7) 4(1.7) 29 (4.1) 8(2.2) 48 (4.1)
Total infusion site reactions and infusion site 6(1.3) 6 (0.5)
infections’ :
Total infection events 6 (4.5 31(7.0) 1(04) 13(1.8) 7(1.9) 44 (3.8)
Total metabolic and nutrition events 3(23) 12(2.7) 1(04) 16 (2.2) 4(1.1) 28 (2.4)
Total nervous system events 1 (0.8) 7(1.6) 16 (2.2) 1(0.3) 23 (2.0)

1 Includes event terms cardiac failure NOS, cardiac failure acute, cardiac failure chronic, cardiac failure congestive, cardiomyopathy
NOS, congestive cardiac failure aggravated, congestive cardiomyopathy, ischemic cardiomyopathy, right ventricular failure
2 Includes event terms jugular vein thrombosis, infusion site phlebitis, injection site cellulitis, injection site reaction NOS

3 Includes syncope and syncope vasovagal

Total serious cardiac events occurred at a higher rate in the oral conivaptan groups than in the
oral placebo groups, and at a higher frequency in the overall coni population than in the overall
placebo population. Serious cardiac failure event terms occurred more frequently in conivaptan
groups than in placebo groups for the IV, oral, and total populations. This was also true for the
individual serious adverse event term “congestive cardiac failure aggravated”. Serious infusion
site events occurred exclusively in IV conivaptan-treated patients, with no placebo patients
experiencing such events. For total serious infection events, total serious metabolic events, and
total serious nervous system events, a higher numerical event rate was observed for the
conivaptan groups than for the placebo groups for all treatment populations (IV, oral, and overall
safety), but no single type of event appeared to occur in clear excess in any of these categories.

Please see Appendix 10.3 for a complete table of serious adverse events occurring in the overall
controlled Phase 2/3 population (Studies 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 071).
The following table lists serious adverse event groupings of interest. No single adverse event
occurred at a rate of at least 1% in the conivaptan groups and at a rate at least 1% higher for
conivaptan than for placebo, for the overall controlled Phase 2/3 population. The only MedDRA
System Organ Class to meet this criterion was Nervous System Disorders, where 1.5% of
conivaptan patients experienced serious nervous system events, compared to 0.3% of placebo

patients.
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Table 7.1.2.3 Serious Adverse Event Groupings of Interest, Overall Controlled Phase 2/3 Population (IV +
Oral)

System Organ Class Pbo Coni
N=372 N=942
n (%)* n (%)*
Total bleeding terms” 3(0.8) 3(0.3)
Total cardiac failure terms’ 7(1.9) 24 (2.5)
Total arrhythmia terms’ » 8(2.2) 17(1.8)
Total atrial arrhythmia terms® 0 3(0.3)
Nervous system disorders ) 1(0.3) 14(1.5)
Total infusion site-related terms® 0 5(0.5)
Total hypovolemia-related terms® 4 (1.1 24 (2.5)
Total renal failure terms’ 4(1.1) 12 (1.3)

1 Includes event terms cardiac failure NOS, cardiac failure acute, cardiac failure chronic, cardiac failure congestive, cardiomyopathy
NOS, congestive cardiac failure aggravated, congestive cardiomyopathy, ischemic cardiomyopathy

2 Includes event terms coagulopathy, hemorrhagic disorder, conjunctival hemorrhage, eye hemorrhage NOS, retinal hemorrhage, -
duodenitis hemorrhagic, gastric hemorrhage, GI hemorrhage NOS, gingival bleeding, hemorrhoidal h rhage, melena, rectal
hemeorrhage, upper GI hemorrhage, catheter site hemorrhage, implant site hemorrhage, injection site hemorrhage, hematuria traumatic,
postprocedural hemorrhage, CVA, hemorrhagic stroke, hematuria, epistaxis, shock hemorrhagic

3 Includes event terms arrhythmia NOS, A fib, A flutter, atrial tachycardia, bradyarrhythmia, bradycardia, nodal rhythm, sick sinus
syndrome, sinus arrhythmia, sinus bradycardia, sinus tachycardia, SV arrhythmia NOS, SVT, tachycardia NOS, ventricular arrhythmia
NOS, ventricular bigeminy, V fib, V tach, ventricular trigeminy

4 Includes event terms A fib, A flutter, atrial tachycardia

5 Includes event terms cannula site reaction, infusion related reaction, infusion site erythema, infusion site induration, infusion site
inflammation, infusion site edema, infusion site pain, infusion site phlebitis, infusien site reaction, infusion site swelling, infusion site
tenderness, infusion site warmth, injection site bruising, injection site cellulitis, injection site discomfort, injection site erythema, injection
site hemorrhage, injection site inflammation, injection site pain, injection site phlebitis, injection site pruritus, injection site reaction
NOS, injection site swelling, injection site tenderness, injection site thrombosis, infusion site infection, injection site infection, jugular
vein thrombosis, phlebitis NOS, phlebitis superficial, thrombophlebitis, thrombophlebitis superficial

6 Includes event terms cardiogenic shock, fall, blood pressure decreased, dehydration, hypovolemia, syncope, hypotension NOS,
orthostatic hypotension

7 Includes acute prerenal failure, anuria, azotemia, renal failure NOS, renal failure acute, renal failure acute on chronic, renal failure
chronic '

8 n=# events; % =# events per 100 pts. Within a combined event category, a patient may have had more than one event within that
category, e.g. injection site infection and injection site pain. Therefore, the percentage presented may not correspond with the actual
percentage of patients who experienced any event.

Source: Applicant’s Table 2.7.4-9P23 ALL, email from Dr. Raineri, Astellas Reg Affairs, 7 Nov 05

In the overall controlled Phase 2/3 population (IV + oral), serious hypovolemia-related events
occurred more frequently per 100 patients in the conivaptan group than in the placebo group. All
serious infusion site reactions occurred in conivaptan patients. System Organ Class Serious
Nervous System adverse events occurred more frequently numerically in conivaptan-treated
patients than in placebo patients, but no one type of nervous system event predominated. For the
System Organ Class Nervous System events, the rate represents the percentage of patients who
had any nervous system event. However, for the hypovolemia-related term grouping, the rate
reflects the number of events per 100 patients, and not the percentage of patients who
experienced any hypovolemia-related event, because a single patient could have had more than
one event. '
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Table 7.1.2.4 Serious Treatment-emergent Adverse Events, “Full Dose” IV Studies in Patients

Controlled' “Full

All “Full Dose™ IV

Dose” 1V in Pts in Pts
Pbo Coni Pbo Coni
Total N={ Total N= | Total N | TotalN
69 177 =69 =292
n (%) n (%) n (%) n (%)
System Event’
Cardiac 8 (11.6) 24 (13.6) 8(11.6) 44 (15.1)
Angina unstable 1(1.4) 1(1.49) 2(0.7)
Atrial arrhythmia 1(1.4) 1(1.4)
A fib with rapid ventric response 1(0.6) 1(0.3)
A flutter exacerbated 1(0.6) 1(0.3)
A flutter with rapid ventric response 1(0.6) 1(0.3)
AV block complete 1(0.6) 1(0.3)
Bradyarrhythmia 1(0.3)
Cardiac arrest bradycardic 1(0.6) 1(0.3)
Cardiac failure congestive 1(0.3)
Cardiac failure decompensated 1(03)
Cardiac failure worsening 1(0.3)
Cardiomyopathy decompensated 1(0.6) 1(0.3)
Cardiomyopathy worsening . 2(1.1H) 2(0.7)
Cardiomyopathy dilated worsening 1(0.6) 1(0.3)
Cardiomyopathy ischemic wor g 1(0.6) 1(0.3)
Cardiopulmonary arrest 1(0.6) 1(0.3)
Cardiopulmonary decompensation 1(1.4) 1(1.4)
acute
Complete heart block 1(0.6) 1(0.3)
CHF 1(0.6) 1(0.3)
CHEF exacerbation 1(0.6) . 7024
CHF worsening 1(1.49) 2(1.1) 1(1.4) 2 (0.7)
CAD exacerbated 1 (0.6) 1(0.3)
Mitral regurg severe worsening 1(0.6) 1(0.3)
Mi 1(1.4) 1(14) 3(1.0)
MI suspected 1(0.3)
Prosthetic aortic valve occlusion 1(0.6) 1(0.3)
Right heart failure, worsening 1(0.3)
Sick sinus syndrome 1(1.4) 1(0.6) i(1.4) 1(0.3)
Sudden cardiac death 1(0.6) 1(0.3)
Sudden death 1(0.3)
V fib 1(0.6) 2(0.7)
V tach 2(2.9) 2(L.Y 2(2.9) 3(1.0)
Eye 1(0.3)
Glaucoma aggravation 1(0.3)
Gl 4 (5.8) 2(1.1) 4 (5.8) 11(3.8)
Abdominal pain 1(0.6) 1(0.3)
Ascites worsening 1(0.3)
Cholecystitis 1(0.3)
Colitis pseudomembranous 1(1.4) 1(1.4)
Colon gangrene 1(0.3)
Constipation worsening 1(1.4) 1(1.4)
Epigastric pain 1(0.3)
Gastroenteritis 1(0.3)
Gl bleed upper 1(1.4) 1(1.4)
GI bleeding 1(1.4) 1(1.4) 1(0.3)
Liver cyst 1(0.3)
Liver failure 1(0.6) 2(0.7)
Melena 1(0.3)
General disorders and 2(2.9) 7 (4.0) 2(2.9) 16 (5.5)
administration site conditions
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Table 7.1.2.4 Serious Treatment-emergent Adverse Events, “Full Dose” IV Studies in Patients

Controlled' “Full

All “Full Dose”? IV

Dose” 1V in Pts in Pts
Pbe Coni Pbo Coni
Total N= | TotalN= | Total N | TetalN
69 177 =69 =292
n (%) n (%) n (%) n (%)
System Event’
Anasarca 1(0.6) 1(0.3)
Cellulitis infusion site 2(1.1) 2(0.7)
Cellulitis injection site 1(0.3)
Chest pain 1(0.3)
Edema generalized 1(0.3)
Fatigue worsening 1(1.4) 1.(1.4)
Fever neutropenic 1(0.3)
Hemorrhagic shock 1(0.3)
Injection site reaction 2(1.D) 2(0.7)
Multiergan failure 1(1.49) 1(1.4) 3(1.0)
Phlebitis infusion site 2(1.H) 2(0.7)
Weakness 1(0.3)
Hematologic (Heme) 114 1(0.6) 1(1.4) 3 (1.0)
A 1(0.3)
Anemia worsening 1(0.3)
Thromboecytopenia worsening 1(1.4) 1(0.6) 1(1.4) 1(0.3)
Infection 3(4.3) 10 (6.0) 3(43) 26 (8.9)
Abscess at malignant 1(0.3)
esophagocutaneous fistula
Cellulitis 1(0.3)
Cornea abscess 1(0.3)
HIV infection end-stage 1 (0.6) 1(0.3)
Infection implantable cardiac 1(1.4) 1(1.4)
defibrillator (ICD) pocket
Meningitis, suspected 1(0.3)
Peritonitis, fecal 1(0.3)
Pneumonia 1(1.4) 4(2.3) 1(1.4) 6(2.1)
Pneumonia worsening 1(0.6) 2 (0.7
Sepsis 1(0.6) 4(1.4)
Sepsis, gram negative 1(0.6) 1(0.3)
Sepsis syndrome 1(1.49) 1(1.4)
Septic shock 1(0.3)
Septicemia Staphylococcal 1(0.6) 1(0.3)
Tuberculosis pulmonary 1(0.3)
UTI 2(0.7)
Urosepsis 1(0.3)
Zoster infection sacral 1 (0.6) 1(0.3)
Immune 1 (0.6) 1(0.3)
Urticaria allergic, worsening 1(0.6) 1(0.3)
Injury, poisoning and procedural 3(1.7) 4(1.4)
complications
Coumadin toxicity 1 (0.6) 1(0.3)
Digoxin toxicity 1 (0.6) 2(0.7)
Sternotomy poorly healed 1(0.6) 1(0.3)
Investigations 1(0.6) 2(0.7)
Liver function tests (LFTs) elevated 1 (0.6) 1(0.3)
INR prolonged 1(0.3)
Metab and Nutr 3(4.3) 6(3.4) 3(4.3) 22 (1.5)
Dehydration 1(0.6) 2(0.7)
DM, brittle, exacerbation 1(0.3)
Hyperkalemia 1(1.4) 1(1.4) 1(0.3)
Hypernatremia 1(0.3)
Hypervolemia 1 (0.6) 1(0.3)
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Table 7.1.2.4 Serious Treatment-emergent Adverse Events, “Full Dose” IV Studies in Patients

Controlled' “Full

All “Full Dose” IV

Dose” 1V in Pts in Pts
Pbo Coni Pbo Coni
Total N= | TotalN= | Total N | Total N
69 177 =69 =292
n (%) n (%) n (%) n (%)
System Event’
Hypoglycemia 1(0.3)
Hypokalemia 1(0.6) : 1(0.3)
Hyponatremia 1(1.4) 1(0.6) 1 (1.4) 2(0.7)
Hyponatremia exacerbation 9(3.1)
Hyponatremia recurrent 1(0.3)
Hyponatremia worsening 1(1.4) 1(0.6) 1(1.4) 1(0.3)
Hypovolemia 1 (0.6) 1(0.3)
Musculoskeletal 1(0.3)
Chest pain musculoskeletal 1(0.3)
Neoplasm 2(1.1) 6(2.1)
Bronchial carcinoma 1(0.3)
Gastric cancer 1(0.3)
Gastric carcinoma progression 1(0.3)
Laryngeal carcinoma squamous cell 1(0.3)
Ovarian mass 1(0.6) 1(0.3)
Renal cancer progression 1(0.3)
Neurologic 1(0.6) 5(1.7)
Confusion 1 (0.6) 1(0.3)
Encephalopathy hepatic 1(0.3)
Presyncope 1(0.3)
Seizure epileptic 2(0.7)
Renal 4(5.8) 6(3.4) 4 (5.8) 12(4.1)
Hematuria 1¢0.3)
Hematuria persistent 1(0.3)
Renal failure acute 1(1.4) 1(0.6) 1(14) 3(1.0)
Renal failure acute oliguric 1(0.6) 1(0.3)
Renal failure acute onset chronic 1(0.6) 1(0.3)
Renal failure acute worsening 1(1.4) 1(14) 1(0.3)
Renal failure wor g 1(1.4) 2(1.1) 1(1.4) 2(0.7)
Renal failure chronic worsening 1(0.6) 1(0.3)
Renal insufficiency 1(1.49 1(1.4)
Urepathy postobstructive 1(0.3)
Respiratory 9(13.0) 16 (9.0) 9(13.0) 26 (8.9)
COPD worsening 1(0.6) 1(0.3)
Cough due to angiotensin converting 1(0.6) 1(0.3)
enzyme inhibitor (ACEY)
Dyspnea 3(.0)
Dyspnea exacerbation 1(0.3)
Dyspnea worsening 6(8.7) 6(3.4) 6(8.7) 7(2.4)
Pleural effusion 1(0.3)
Pulmonary congestion 1(0.3)
Pulmenary congestion worsening 2(2.9) 3(1.D) 2(2.9) 3(1.0)
Pulmonary edema worsened . 2(1.1) 2(0.7)
Respiratory arrest 1(1.4) 1(0.6) 1(4) 1(0.3)
Respiratory distress 1 (0.6) 1(0.3)
Respiratory failure 1(0.6) 2(0.7)
Respiratory failure, acute, due to food 1(0.3)
aspiration
Respiratory failure, suspected 1(0.3)
Vascular 3(4.3) 5(2.8) 3(4.3) 13 {4.5)
Arterial occlusion 1(1.4) 1(1.4)
CVA 1(0.3)
Deep venous thrombosis (DVT) 1(0.6) 2(0.7
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Table 7.1.2.4 Serious Treatment-emergent Adverse Events, “Full Dose” IV Studies in Patients

Controlled’ “Full All “Full Dose” IV
Dose” 1V in Pts in Pts

Pbo Coni Pbo Coni

TotalN= | TotalN= | Total N | Total N
69 177 =69 =292
n (%) n (%) n (%) n (%)

System Event’ '

Hemorrhage 1(0.3)
Hypertension 1(0.3)
Hypertension uncontrolled 1(0.3)
Hypotension 2(2.9) 1(0.6) 229 2 (0.7
Mesenteric artery occlusion acute 1(0.3)
Stroke 1(0.6) 1(0.3)
Stroke, unconfirmed 1(0.3)
Thrombus external iliac vein 1(0.6) 1(0.3)
Thrombus common femoral vein 1(0.6) 1(0.3)

1 Studies 027, 071
2 Studies 027, 071, 080

3 Serious adverse events (SAEs) were provided in a different format from the source used for the overall SAE table above (7.1.2.1).

Event terms may differ slightly.

Source: Applicant’s response document, Table 14

Table 7.1.2.5 Serious Adverse Events, and Serious Adverse Event Groupings; Incidence at Least 1% and
Conivaptan Rate >1% Higher than Placebo Rate (“Full Dose” IV Studies in Patients)

Controlled “Full Dose”
IV! in Patients

All “Full Dose” IV? in Patients

Event or Event Term Grouping Pbo Coni Coni
’ N=69 N=177 N =292
n (%) n (%) n (%)
Total serious cardiac events 8(11.6) 24 (13.6) 44 (15.1)
CHF exacerbation (individual SAE term) 0 1(0.6) 7(2.4)
Total serious cardiac failure events’ 1(14) 9(5.1) 19 (6.5)
Total serious infusion site reactions and infections® 0 6(3.4) 7 (2.4)
Total serious infection events 343) 10 (6.0) 26 (8.9)
Total serious metabolic and nutritional events 3(4.3) 6(3.4) 22 (7.5)
Total serious hyponatremia events 2(2.9) 2(1.1) 13 (4.5)
Total serious neoplastic events [1] 2(1.1) 6(2.1)

1 Studies 027, 071
2 Studies 027, 071, 080

3 Includes event terms cardiac failure congestive, cardiac failure decompensated, cardiac failure worsening, cardiomyopathy

decompensated, cardiomyopathy worsening, cardiomyopathy dilate worsening, cardiomyopathy ischemic weorsening, CHF, CHF

exacerbation, CHF worsening, right heart fajilure worsening

4 Includes event terms cellulitis infusion site, cellulitis injection site, injection site reaction, phlebitis infusion site
5 Includes event terms hyponatremia, hypenatremia exacerbation, hyponatremia recurrent, hyponatremia worsening

For the “full dose” 1V studies conducted in patients, serious cardiac events occurred more

frequently numerically among conivaptan-treated patients than among placebo-treated patients,
both for the controlled studies and the group of all three studies. In particular, serious cardiac
failure events occurred with greater frequency (1.4% pbo, 5.1% controlled coni, 6.5% total coni).
Serious infusion site events occurred exclusively in conivaptan-treated patients. Serious infection
events occurred more frequently in conivaptan-treated patients, but no single type of infection
drove the excess. Serious metabolic and nutritional events also occurred more frequently in

63




Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

conivaptan-treated patients than in placebo-treated patients; this was driven in part by an excess
of serious hyponatremia events.

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

The following table outlines the reasons for discontinuation in the full IV and overall safety
populations.

Table 7.1.3.1.1 Reasons for Discontinuation, “Full Dose” IV and Overall Safety Populations
Full IV’ Overall Safety (IV + Oral)’
Pbo Coni Pbo Coni
Reason for Discontinuation N=132 N =445 N=372 N=1148
n (%) n (%) n (%) n (%)
AE 5(3.8) 22 (4.9) 16 (4.3) 63 (5.9)
Lack of Efficacy 2(1.5) 6 (1.3) 3(0.8) 13(1.1)
Withdrawal of Consent 7(1.6) 1(0.3) 9 (0.8)
Lost to Followup
Protocol Violation 2 (0.5) 4(0.3)
Patient Died 3(0.3)
Lack of Compliance 3(0.7) 14(1.2)
Other/Admin 2(1.5) 18 (4.0) 9 (2.4) 35(3.0)
Satisfactory Response 1(0.1)
Total Discontinuations 9 (6.8) 56 (12.6) 31(8.3) 147 (12.8)
1 Studies 027, 071, 080, 016, 017, 023, 025, 032, 038, 044
2 Studies 027, 071, 080, 079, 083, 074, 016, 017, 020, 021, 022, 023, 024, 025, 026, 031, 032, 033, 034, 043, 044, 047

Dropouts were more common among conivaptan-treated patients than among placebo-treated
patients; most dropouts were due to adverse events.

On 25 Oct 05, the clinical reviewer requested information on the actual reasons given for
discontinuation for those patients listed as having withdrawn for “Other/Admin”. On 27 Oct 05,
Astellas provided these reasons in an email from Dr. Donald Raineri. Most of these reasons
were for withdrawal of consent or for relocation of the patient. However, some may actually
have been due to adverse events. The following table lists those patients whose withdrawal may
actually have been due to an adverse event rather than to “Other/Admin”.
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Table 7.1.3.1.2 Discontinuations Listed as Due to “Admin/Other” that May Actually Have Been Due to
Adverse Events

Study PtID Tx Grp Reason for Discontinuation

027 27-72901 Pbo worsening of hyponatremia

027 27-75602 Coni respiratory arrest

080 80-10601 Coni serum sodium increase exceeded 12 mEqg/L/day

080 80-11404 Coni rapid correction of serum sodium from 127 mEq/L to 138 mEg/L in 20 hours
080 80-20701 Coni sodium increased 16 mEq/L over 6 hours

Source: Applicant’s Listing 1, email from applicant 27 Oct 05

Studies 027 and 080 were both IV studies. It appears that a few more patients may actually have
discontinued due to adverse events than indicated by the applicant. These events would change
the percentages of intravenous-conivaptan-treated patients who discontinued due to adverse
events to 5.8% for the IV conivaptan groups and 4.5% for the placebo group, but would not
substantially change the difference between groups.

7.1.3.2 Adverse events associated with dropouts

Table 7.1.3.2 Adverse Events Leading to Discontinuation, IV and Full Safety Populations

AlLTV' Overall Safety
(V + Oral)?
Pbo Coni Pbo Coni
N= = N= N=
132 445 372 1148
n(%) | n(%) | n(%) n (%)
System Organ Class MedDRA Term
Blood and lymphatic system disorders 1(0.1)
Thromboecytopenia 1(0.1)
Cardiac disorders 1(0.8) 3(0.7) 3(0.8) 12(1.0)
Angina pectoris 1(0.1)
Arrhythmia NOS 1(0.1)
Cardiac arrest 1(0.1)
Cardiac failure NOS 1(0.3) 3(0.3)
Congestive cardiac failure 1(0.8) 1(0.2) 1(0.3) 3(0.3)
aggravated
Right ventricular failure 1(0.2) 1(0.1)
V tach 1(0.2) 1(0.3) 2(0.2)
Ear and labyrinth disorders 1(0.3)
Vertigo 1(0.3)
Endocrine disorders 1(0.2) 1(0.1)
Hypopituitarism 1(0.2) 1(0.1)
Gl disorders 1 (0.8) 2 (0.5) 4(0.3)
Abdominal pain NOS 2(0.2)
Abdominal pain upper 1(0.1)
Dyspepsia 1(0.1)
Fecal abnormality NOS 1(0.1)
Flatulence : 1(0.1)
Small intestinal obstruction NOS 1(0.1)
Upper GI hemorrhage 1(0.8) 1(0.3)
Vomiting NOS 1(0.3)
General disorders and administration site 8(1.8) 14 (1.2)
conditions
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Table 7.1.3.2 Adverse Events Leading to Discontinuation, IV and Full Safety Populations

ATV Overall Safety
(IV + Oral)®
Pbo Coni Pbo Coni
132 445 372 1148
: n(%) | n(%) | n(%) n (%)
System Organ Class MedDRA Term

Chest pain 1(0.1)
Feeling abnormal 1(0.1)
Infusion related reaction 1(0.2) 1(0.1)
Infusion site phlebitis 7(1.6) 7(0.6)
Injection site reaction NOS 1(0.2) 1(0.1)
Malaise 1(0.1)
Mass NOS 1(0.1)
Sudden death 1(0.1)
Thirst 1(0.1)
Immune system disorders 1(0.3) 1(0.1)
Drug hypersensitivity 1(0.1)

Hypersensitivity NOS 1(0.3)
Infections and infestations 3(0.8) 4(0.3)
Injection site infection 1(0.2) 1(0.1)
Pneumonia NOS 1(0.2) 2(0.2)
Sepsis NOS 1(0.2) 1(0.1)
Injury, poisoning and precedural complications 1(0.3) 1(0.1)
Head injury 1(0.1)

Postprocedural hemorrhage 1(0.3)
Investigations 4(0.9) 1(0.3) 4(0.3)
Blood creatinine increased 1(0.2) 1(0.1)
Blood sodium increased 1(0.2) 1(0.1)
Blood urea increased 1(0.2) 1(0.1)
Heart rate increased 1(0.2) 1(0.1)

. Liver function test abnormal 1(0.8) 3(0.8) 1(0.3)
Metabolism and nutrition disorders 1(0.3) 5(0.4)
Appetite decreased NOS 1(0.1)
Hyperkalemia 1(0.1)
Hypernatremia 3(0.8) 3(0.3)

Hyponatremia 1(0.8) 1(0.3)
Neoplasms 1(0.1)
Esophageal carcinoma NOS 1(0.1)
Nervous system disorders 1 (0.8) 1(0.2) 1(0.3) 5(0.4)
. CVA ) 1(0.1)
Dizziness 1(0.1)
Epilepsy NOS 1(0.2) 1(0.1)
Grand mal convulsion 1(0.1H
Headache 1(0.1)
Syncope 1(0.1)

Syncope vasovagal 1(0.8) 1(0.3)
Psychiatric disorders 1(0.8) 2(0.4) 2 (0.5) 2(0.2)
) Agitation 1(0.2) 1(0.1)
Confusional state 1(0.8) 2(0.49) 1(0.3) 2(0.2)

Insomnia 1(0.3)
Renal and urinary disorders 1(0.8) 2(0.4) 1(0.3) 5(04)
Renal failure NOS 1(0.8) 1(0.3) 2(0.2)
Renal failure acute 1(0.2) 1(0.1)
Renal failure acute on chronic 1(0.2) 1(0.1)
Renal impairment NOS 1(0.1)
Reproductive system and breast disorders 1(0.1)
Erectile dysfunction NOS 1(0.1)
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Table 7.1.3.2 Adverse Events Leading to Discontinuation, IV and Full Safety Populations

ANV Overall Safety
(IV + Oral)®
Pbo Coni Pbo Coni
= = N= N=
132 445 372 1148
n(%) | n(%) | n(%) | n(%)
System Organ Class MedDRA Term
Respiratory, thoracic and mediastinal disorders 2(0.4) 6(0.5)
Dyspnea exacerbated 1(0.1)
| Nocturnal dyspnea 1(0.1)
Esophagobronchial fistula 1(0.1)
Pulmonary embolistn 1(0.1)
Respiratory arrest 1(0.2) 1(0.1)
Respiratory failure 1(0.2) 1(0.1)
Skin and subcutaneous tissue disorders 1(0.2) 2(0.2)
Cyanosis peripheral 1(0.2) 1(0.1)
Rash NOS 1(0.1)
Vascular disorders 2(1.5) 3(0.8) 2(0.5) 4(0.3)
Hypotension NOS 2(1.5) 1(0.2) 2 (0.5) 2(0.2)
Phlebitis NOS 1(0.2) 1(0.1)
Phlebitis superficial 1(0.2) 1(0.1)

1 Studies 027, 071, 080, 016, 017, 023, 025, 032, 038, 044
2 Studies 027, 071, 080, 079, 083, 074, 016, 017, 020, 021, 022, 023, 024, 025, 026, 031, 032, 033, 034, 043, 044, 047
Source: Applicant’s ISS, Table 3

Discontinuations due to infusion site related events occurred exclusively in intravenous
conivaptan-treated patients; 12 infusion site-related events led to discontinuation among these
patients (2.7 such events per 100 IV conivaptan patients). As noted above in Table 7.1.3.1.2,
three additional conivaptan patients appear to have discontinued study due to overly rapid
correction of serum sodium. There is no MedDRA term for this particular event, and these
events and other cases of overly rapid correction of serum sodium may not have been captured as
adverse events.

7.1.3.3 Other significant adverse events

7.1.3.3.1 Renal Adverse Events

In the original clinical NDA review, the incidence of total renal adverse events and serious renal
adverse events appeared to be higher in the conivaptan groups than in the placebo groups. Few
data were available to permit further characterization of this observation, and the clinical
reviewer requested additional information with the resubmission. The applicant provided a
systematic search of its databases for all studies for several requested search criteria. The
incidence of these findings is presented in the following table.
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Table 7.1.3.3.1.1 Number and Percentage of Patients Meeting Renal Adverse Event Search
Criteria ) 3
Number of Subjects
Renal Search Criteria Conivaptan Placebo
' u=1256 n=372
Any Renal Search Criterion 40 (3.2%) 7 (1.9%)
Doubling of serum creatinine over baseline 15 (1.2%) 2 (0.5%)
Tripling of serum creatinine over baseline 4 (0.3%) 1 (0.3%)
Serum creatinine > 4 mg/dL at any time during
the studv§ ) ) ) #(0.3%) 1(0.3%)
Any sericus renal adverse event, regardless of § (1.4%) 4(1.1%)
causality
Renal adverse event requiring hospitalization 18 (1.4%) 4(1.1%)
Oliguria as an adverse event 3 {0.2%) 1 (0.3%6)
Adverse event requiring dialysis o7 oF

A subject may have met more than 1 criterion with the exception of subjects who had a tripling of serum
creatinine; these subjects were only counted as having a inpling of serum creatinine and were not mciuded
as having a doubling of serum creatinmne.

T No subjects wers 1dentified based on the search method described.

Source: Applicant’s Table 1, Section 7.3, pg 351, Response to Deficiencies in Original NDA

The majority of these adverse events were moderate increases in serum creatinine values, and
most occurred well after day 4 of study participation. Serious renal adverse events did not occur
with significantly higher frequency in conivaptan-treated patients than in placebo patients in this
table by the applicant. In the IV populations presented in Section 7.1.2, serious renal adverse
events did not occur with greater frequency in conivaptan-treated patients than in placebo-treated
patients. Overall renal adverse events (serious and nonserious) did occur with slightly greater
frequency in “full dose” I'V-treated conivaptan patients and in the overall safety population than
such events occurred in placebo-treated patients. In the overall controlled Phase 2/3 population
(IV + oral), serious renal adverse events, and serious adverse events of renal failure, did not
occur more frequently among conivaptan patients than among placebo patients.

In further examining serious renal adverse events, the clinical reviewer focused on those events
occurring after five or fewer days of conivaptan administration, and occurring during conivaptan
administration or within 30 days of cessation of conivaptan administration. These events were
deemed to provide the most relevant information regarding the possible profile of events that
could occur with the proposed dosing regimen. The following table summarizes information
from those events.
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Table 7.1.3.3.1.2 Serious Renal Adverse Events Occurring After 5 or Fewer Days of Conivaptan
Administration, and Occurring During Administration or Within 30 Days after Last Dose of Conivaptan
1D Age | Sex BL Date | Date | BL 1 Date 1™ Dose 1"Cr Date Dosc at Coni Date Comment
CHF? ™ Last | Cr' | Cr Cr>2x (mg) at >4 1" Cr 1" cr Conc of
Dose | Dose >2x BL 1Cr | mgdL >4 >4 >1000 | Death
BL >2x BL mg/dL mg/dL ng/mL?
26- 45 f y 15 19 2.1 ARF 40 no 5 Aug Reported
60103 Jul Jul reported mg/day 00 AE renal
00 00 19 Jul 05 oral failure
NOS,
dialysis day
5, death day
17 due to
endstage
CHF, Sp Gr
. ontx 1.0
27- 71 m n 22 24 2.4 —— Pbo n/a 30 Jul Dialysis,
77208 Jul Jul SAE of 01 U.0. Day 1
01 01 renal = 2300 cc
failure
NOS
tenorted
71- 73 f y 15 16 1.5 - S— 80 no n/a U.0. Day |
40006 Jun Jun SAE mg/day = 3375 cc,
03 03 of acute v Day 2=
on 1670, Day 3
chronic =980.
renal
failure
reported
- 51 m y 1 2 1.1 5.1 Pbo 5.1 3 wa 3 Jun
70003 May | May l ou— May 03
03 03 03
71- 49 m y 13 14 14 " gummen, < Pbo w/a wa
90011 Mar Mar SAE
03 03 | of ARF
reported
71- 66 f y 12 14 1.1 o 40 no n/a
220003 Feb Feb SAE mg/day
03 03 . ot ARF 1V last
reported dose
prior to
ARF
71- 52 f y 10 10 22 y— 20 not done 11
240002 Mar Mar SAE mg/day Apr
03 03 of renal IV last 03
failure dose
NOS prior to
reported renal
failure
80- 70 m n 23 27 0.8 2.0 gm— 60 5.0 26 Jul 40 y 27 Jul
20402 Jul Jul mg/day 04 mg/day 04
04 04 | v v
1 creatini ed in mg/dL

From these cases, no clear pattern emerges to describe a typical occurrence of a serious renal
adverse event associated with conivaptan. Most cases were included because an event of renal
failure was reported, but no clearly elevated creatinine was recorded. No events had laboratory
evidence of acute tubular necrosis, although data were sparse. Most patients had congestive
heart failure, which has a high incidence of renal failure even with best available care. In the
group of all “full dose” IV studies, serious renal adverse events did not occur more frequently
among conivaptan-treated patients than among placebo-treated patients. When considering
common adverse events (serious and nonserious), total renal adverse events and nonserious
adverse events of “renal failure” occurred slightly more frequently in conivaptan-treated patients
than in placebo-treated patients. Renal failure adverse events (serious and nonserious combined)
did not occur more frequently among conivaptan-treated patients than among placebo-treated
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patients in the overall controlled Phase 2/3 (IV + oral) population. In the controlled “full dose”
1V population, renal failure adverse events (serious and nonserious combined) occurred in
14/258 (5.4%) of conivaptan-treated patients and 5/109 (4.6%) of placebo-treated patients.

Overall, the clinical reviewer concludes that, although the original NDA raised a question of an
increased incidence of serious renal adverse events among conivaptan-treated patients compared
to placebo-treated patients, the full body of information now presented does not show evidence
of a significant difference between conivaptan and placebo for the risk of serious adverse renal
events. This conclusion is based on the absence of a significant difference in incidence of
serious renal events (by multiple criteria) in any of the controlled populations examined. The
evidence suggests that conivaptan is associated with an increased risk for moderate increases in
serum creatinine, which may be the result of volume depletion or of exacerbation (due to volume
depletion) of a tendency toward renal dysfunction due to an underlying disease state, such as
congestive heart failure. There is no clear evidence of a primary nephrotoxic effect of
conivaptan. As with patients treated with diuretics in the acute hospitalized setting, patients
treated with this aquaretic in the acute hospitalized setting must have careful monitoring of renal
function, and may require volume repletion if an overly brisk aquaresis results in volume
depletion and prerenal renal failure.

7.1.3.3.2 Overly Rapid Correction of Serum Sodium

Overly rapid correction of low serum sodium has been well-described to be associated with
increased risk of permanent neurologic sequelae, classically central pontine myelinolysis. The
applicant, based on the medical literature, identified an increase in serum sodium of >12 mEq/L
over any 24 hour period, or an increase over baseline at any time of >24 mEq/L, or an increase to
>145 mEqg/L at any time, as a laboratory definition of an undesirably rapid correction in serum
sodium. This did not occur in placebo-treated patients, but did occur in a total of 59/1148 (5%)
of conivaptan-treated patients across the development program. Of these 59 patients, 21 had
discontinuation of conivaptan or reduction in dose. Among all patients in the Phase 2/3 study
population (excluding healthy subjects) treated with conivaptan 40 mg/day IV or higher, 6% of
patients met the above definition of overly rapid response. When considering all patients in the
controlled Phase 2/3 population who received conivaptan in doses within the range under
consideration for labeling (20-40 mg/day IV equivalent), 9.1% of patients met a criterion for
overly rapid correction of serum sodium; there was not an apparent dose-response for the dose
groups in this range, as illustrated in the following table.
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Table 7.1.3.3.2

Number and Percentage of Patients who Met criteria for Overly Rapld Rise in seruh Sodium

20 mg/Day IV, 80 mg/day cral,
a1l placebn-Conrrelled Phase 272 studles

TREATMENT GROUP

and 40 my/day IV Groups

TCTAL M in Sroup

IV PFLACERO

ORAL PLACEBO

ALL PLATEBC

20 wg/day IV

80 mg/day Cral

40 mg/day IV

a1l eubiects in 20 mgfday IV, 280 mg/day Oral, and 40 m3fday IV Groups

297

Source: Applicant’s Table A1.RAPIDNA.2, email from Dr. Donald Raineri, Astellas Reg
Affairs, 1 Dec 05

The applicant approached the evaluation of this adverse event by searching the medical literature
for adverse events (AEs) potentially associated with rapid correction of serum sodium. These
included:

renal failure
encephalopathy

central pontine myelinolysis
extrapontine demyelination

spastic quadriparesis
pseudobulbar palsy
mutism dysarthria
cerebral ederna

aseptic meningitis
seizures

transtentorial herniation
ventricular tachycardia
ventricular fibrillation
rhabdomyolysis
obtundation

severe headache
confusion

agitation

lethargy

brain death

coma.

Only one patient who met the criterion for overly rapid correction of serum sodium had any of
these events. Patient 80-21404 had a seizure two days after a reduction in conivaptan dose due
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to overly rapid rise in serum sodium. On Day 1 of conivaptan, 40 mg/day IV, the patient’s
sodium rose from 127 mEq/L to 140 mEqg/L from 0505 to 2045 hours. Conivaptan was reduced

' to 20 mg/day IV. Two days later, the patient experienced a seizure lasting three minutes, which
resolved spontaneously. There were no focal neurologic deficits, but the patient had postictal
confusion “of short duration”. Serum sodium at the time of the seizure was 132 mEq, and
reportedly had been stable in the range of 131-132 mEqg/L. The patient had evidence of a prior
parteto-occipital cerebral infarct on CT, but no other cause of seizure was noted. The
investigator considered the event as probably related to conivaptan, and conivaptan was
permanently discontinued immediately after the seizure.

Among other patients who met the criteria for overly rapid correction of sodium, there was one
reported event of severe weakness in a 40 mg/day group patient, and one event each of
shakiness, hallucination and insomnia in 80 mg/day group patients. These events are
neuropsychiatric in nature, but not classically associated with overly rapid correction of serum
sodium.

Data are lacking in the medical literature regarding the expected incidence of neurologic
sequelae of overly rapid correction of serum sodium in patients with moderate hyponatremia.
However, among patients with severe hyponatremia (<105 mEqg/L) in one case series (Stems
1994), 14/56 patients whose serum sodium was corrected by >12 mEq/L/24 hours developed
neurologic complications. Ten of these complications were permanent, and three were central
pontine myelinolysis.

Overall, it appears that about 9% of patients treated with I'V conivaptan can be expected to meet
laboratory criteria for overly rapid correction of serum sodium, a clinically concerning event
which must be immediately addressed by a reduction in dose or discontinuation of conivaptan.
Patients must then be carefully monitored for neurologic consequences of that overly rapid
correction. However, only 1/59 patients who met a criterion for an overly rapid correction of
serum sodium suffered a neurologic event likely to be related to that rapid correction, and this
event (seizure) resolved without apparent sequelae. Although strictly comparable data are not
available from the medical literature, it does not appear that patients treated with conivaptan are
more likely to develop neurologic consequences of overly rapid serum sodium correction than
are patients who are treated with hypertonic saline.

7.1.3.3.3 Infusion Site Reactions

In the approvable letter from the original NDA, the Division recommended that the applicant
explore methods for decreasing the incidence of infusion site reactions. Please see the original
NDA clinical review (Section 7.1.3.3.2) for a discussion of infusion site reactions. Updated
safety data for this NDA resubmission continue to show a high incidence of infusion site
reactions, as illustrated in the following table.
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Table 7.1.3.3.3.1 Incidence of Infusion Site Reactions in IV Studies

o IV Conivapiand

Study Placeho | mgiday | 0 mgday | 50mgiday | 120 mgday
Open-Label Study 1621 89113
(087-C1-086) B {76.2%) {77.4%) B B
Placebo-Conirolled
Studies 8100 40:110 56/106 24/47
(087-CL-027, 071 (7 3%) N {36.4%) (32.8%) (57.1%)
and -07%)

Source: Applicant’s Table 5, pg 18, Response to Deficiencies in Original NDA

Study 080, an open-label hyponatremia safety study, had a specific worksheet for infusion site
reactions, and this may explain the greater percentage of reported cases of infusion site reactions
in this study compared to the controlled IV population. In controlled IV studies, the incidence of
infusion site reactions appears dose-related. The majority of these infusion site reactions
occurred on the first day of conivaptan administration; most were nonserious.

The following patients had serious adverse events related to conivaptan infusion sites:

Table 7.1.3.3.3.2 Serious Infusion Site Related Adverse Events Among Intravenous Conivaptan Patients
Study | PtID Coni Dese (mg/day) SAE ' D/C?’
071 520007 120 left arm veins phlebitis at infusion site no
071 550001 120 right hand phlebitis at infusion site no
071 510003 120 cellulitis left arm at infusion site, Staphylococcal septicemia no
071 110008 120 bilateral injection site reaction yes
071 150004 40 . cellulitis left arm at infusion site no
080 011411 40 cellulitis at injection site : yes

1 Discontinued due to event

The applicant did not provide information regarding any new efforts to reduce the incidence of
infusion site reactions. In Phase 1 Study 074, a midazolam interaction study discussed in the
original NDA review, infusion site reactions occurred at all infusion concentrations (0.05, 0.08,
and 0.16 mg/mL), but were more marked and more frequent at higher concentrations. The
clinical reviewer had considered the possibility of a relationship between the use of an initial
loading dose (with attendant high conivaptan concentrations) and the incidence of infusion site
reactions, and had requested that the applicant study the pharmacodynamics of conivaptan with
and without a loading dose, but the applicant has not done this at the time of this resubmission.
The applicant proposes to included directions in the package insert to administer conivaptan via
large veins, and to change the infusion site every 24 hours.

In summary, infusion site reactions are very common with intravenous conivaptan, and
sometimes result in serious adverse events. The incidence of these reactions appears to correlate
with concentration of the conivaptan infusion. At a minimum, the clinical reviewer recommends

the study of the incidence of infusion site reactions in regimens with and without loading doses.

7.1.3.3.4 Hypotension and Hypovolemia
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The marked polyuria associated with conivaptan use may lead to intravascular volume depletion
and hypotension. The following table details the incidence of the event terms “hypotension
NOS” and “orthostatic hypotension” in the IV and Ph 2/3 controlled populations.

Table 7.1.3.3.4 Incidence of “Hypotension NOS” and “Orthostatic Hypotension”

AlNTV? All Contr “Full Dose” IV? | All Contr Ph 2/3°
Coni Pbo Coni Pbe Coni Pbo
N=445 | N=132 N =258 N =109 N=942 | N=372
. n (%) n (%) n (%) n (%) n (%) n (%)
Hypotension NOS 14 (3.1) 0 4(1.6) 0 - 44 (4.7) 21(5.6)
Orthostatic hypotension NOS 15(3.8) 0 5(1.9) 0 10(1.1) 4(1.1)

1 Includes studies 027, 080, 071, 016, 017, 023, 025, 032, 038, 044
2 Includes studies 027, 071, 079
3 Includes studies 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 071

In this table, the incidence of these terms is numerically higher for IV conivaptan groups than for
IV placebo groups, but this is not true for the overall controlled Phase 2/3 population, which
included patients with lower conivaptan exposure.

In the overall controlled Phase 2/3 population (IV + oral), combined serious hypovolemia-related
adverse event terms occurred more frequently among conivaptan-treated patients (24 events/942
patients, 2.5%) than among placebo-treated patients (4/372, 1.1%). Please see Table 7.1.2.3 for
details of the included adverse event terms.

When considering combined serious and nonserious adverse events, hypovolemia-related events
occurred more frequently numerically among conivaptan-treated patients than among placebo-
treated patients for the overall safety (IV + oral), “full dose” controlled IV, and “full dose” IV
hyponatremia populations. Please see the footnote to Table 7.1.5.4.1 for the list of events
included in this grouping. In general, it included hypotensive, hypovolemic, syncopal, fall and
shock events. In the “full dose” controlled IV population, hypovolemia-related events occurred
in 29/258 (11.2%) of conivaptan-treated patients and 11/109 (10.1%) of placebo-treated patients.
In the “full dose” IV hyponatremia studies, hypovolemia-related events occurred in 31/170
(18.2%) of conivaptan-treated patients and 4/29 (13.8%) of placebo-treated patients.

One patient (ID 43-231339) treated with oral conivaptan, 40 mg/day for 2 days, died of
hypovolemic shock after marked aquaresis. Four other deaths occurred in which hypotension

occurred in the peritreatment perimortem period in conivaptan-treated patients (Pt IDs 27-75806,
80-10203, 26-60708, 47-231326).

Intravenous conivaptan appears to be associated with an increased risk for hypovolemia- and
hypotension- related events, both serious and nonserious. This conclusion is based on the
finding of an increased incidence of these events in the overall controlled and controlled
intravenous populations. One death may have occurred due to hypovolemic shock after marked
aquaresis. Limitation of use of the drug to the acute hospitalized patient may reduce this risk;
physicians must be aware that frequent monitoring of vital signs and volume status is necessary.
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7.1.3.3.5 Adverse Events in Patients with Underlying Congestive Heart Failure

There is considerable interest in the medical literature in the use of vasopressin antagonists for
the treatment of congestive heart failure per se (with or without hyponatremia), and conivaptan is
also under development for the treatment of congestive heart failure, although an NDA has not
yet been submitted for that indication. If conivaptan is approved for treatment of hyponatremia,
the potential exists for widespread off-label use for the treatment of congestive heart failure.
Therefore, the safety of conivaptan in congestive heart failure patients is of special interest.
Congestive heart failure patients have a smaller central compartment than do patients with
normal ventricular function; Dr. Chung of Biopharmaceutics calculated that congestive heart
failure patients would be expected to have an approximately 8-fold higher conivaptan exposure
than would healthy subjects. The original NDA review raised the question of a higher rate of
mortality and serious cardiac failure adverse events among congestive heart failure patients
treated with conivaptan than among CHF patients treated with placebo. A single controlled “full
dose” intravenous study of conivaptan for the treatment of congestive heart failure was
conducted; this study included 122 patients who received a total of 40 mg/day or more of
intravenous conivaptan for a total of 2 days. The full study report has not been submitted, but
safety data were included with this NDA.

The following table summarizes adverse events in Study 071.

Arnears This Way
Cn Original
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Table 7.1.3.3.5.1 Summary of Adverse Events, Study 071 (Controlled “Full Dose” IV Study
for CHF Indication)

YHOE?

{itdvy
P
Hegar 52 Fabiontx 46 &7 A% 42 1
Rupler of TEAES Regayta 160 et iE 08 L2
sumter of Jhe THILLEG R OERZELDE RS- LT 3 R & oL PR L et 1)
Hmnar o Ser TS 28 iE ik i) &l
fo Recrdaiis I8 AL DR ¥ fI2.0%) 1 (372 %) 1% {43089 3 LRL L
Huste e Of Fatiants wivh TERES by
HOVCrLny
Mlid 11 (SR Z8: 0 47 124,488
T {40,539 43 135,24}
0 S g o8 N | SE TR
4] ]
AL 24 Z o} B.Dy G 1 B & 3i9.3% A -
ERCEE DI AL D) & 4L %) E3 IBR.AE] N I 5 W O(RLOG3)
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Hunhny o Lodting T i ohkl PoR AL 3 4 1§ 2.5%5 TOFIRLTRY 1& | H.3E

Frogram FLuvgel L anaum. 53s

YMO087 Other = 120 mg/day
Source: Applicant’s Table 2.7.4-8.6E, pg 157, Summary of Intravenous Safety

Overall, CHF patients in this study who were treated with conivaptan did not experience adverse
events at a higher rate than did placebo patients. Among conivaptan-treated patients, there
appeared to be a dose-related trend for the incidence of serious adverse events, but conivaptan
patients overall experienced serious adverse events at a lower numerical rate than did placebo
patients [Pbo 16/40 (40%), Coni 40 mg 9/40 (23%), all Coni 38/122 (31%)].

The following table identifies those treatment-emergent adverse events which occurred in at least

3 conivaptan patients in any dose group, and at a rate at least 1% higher for the conivaptan group
than for the placebo group.
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Table 7.1.3.3.5.2 Number and Percentage of Patients with Treatment-emergent Adverse Events Occurring in
at Least 3 Conivaptan Patients in any Dose Group, and at a Rate at Least 1% Higher for the Conivaptan

Group than for the Placebo Group, Study 071 (Controlled IV CHF Study)

System Organ Class MedDRA Term Pbo Coni 40 Coni 80 Coni 120 | All Coni
mg/day mg/day mg/day
N=40 N=40 N=40 N=42 N=122
n (%) n (%) n (%) n (%) n (%)

Blood and lymphatic system
disorders

Anemia NOS 1(2.5) 0 3(7.5) 3(7.1) 6(4.9)
Cardiac disorders

A fib 0 3(1.5) 2(5.0) 124 6(4.9)

A flutter 0 0 1(2.5) 3(7.D) 4(3.3)

Cardiomyopathy NOS 0 2 (5.0) 0 12.4) 3(2.5)
Eye disorders 0 2(5.0) 0 124) 3(2.5)
Gastrointestinal disorders

Vomiting NOS 2 (5.0) 3(7.5) 1(2.5) 0 4(3.3)
General disorders and 13 (32.5) 19 (47.5) 24 (60.0) 29 (69.0) 72 (59.0)
administration site conditions

Asthenia 0 2(5.0) 2(5.0) 3(7.1) 7.7

Infusion site erythema 0 0 3(7.5) 1(2.4) 4(3.3)

Infusion site edema 0 2(5.0) 1(2.5) 0 3(2.5)

Infusion site pain 0 2(5.0) 2 (5.0) 1(2.4) 5(4.1)

Infusion site phlebitis 2(5.0) 7(17.5) 13 (32.5) 14 (33.3) 34 (27.9)

Infusion site reaction 0 0 2 (5.0) 3(7.1) 5(4.1)

Infusion site tenderness 0 0 3(7.5) 0 3{2.5

Injection site cellulitis 0 4 (10.0) 2(5.0) 3(7.1) 9(7.4)

Injection site reaction 2(5.0) 2 (5.0) 1(2.5) 3(7.1) 6(4.9)

NOS

Injection site thrombosis 0 0 2(5.0) 1(2.4) 3(2.5)

Thirst 0 0 2 (5.0) 3(7.1) 5(4.1)
Im, system disorders 0 1(2.5) 0 2 (4.8) 3(2.5)
Infections and infestations 7(17.5) 6 (15.0) 7(17.5) 10 (23.8) 23 (18.9)

Pneumonia NOS 1(2.5) 1(2.5) 2 (5.0) 5(11.9) 8 (6.6)
Investigations 5(12.5) 10 (25.0) 14 (35.0) 9(21.4) 33(27.0)

Blood creatinine 1(2.5) 0 2 (5.0) 1(2.4) 3(2.5)

increased

Blood magnesium 0 1(2.5) 3(1.5) 0 4(3.3)

decreased

Body temperature 1(2.5) 0 2 (5.0) 1(2.4) 3(2.5)

increased

Heart sounds abnormal 0 2(5.0) 0 1(24) 3(2.5)

White bleod cell count 0 0 2(5.0) 1(2.4) 3(2.5)

increased
Metabolism and nutrition 11 (27.5) 17 (42.5) 14 (35.0) 14 (33.3) 45 (36.9)
disorders

Hyperglycemia NOS 0 2(5.0) 1(2.5) 3(7.) 6(4.9)

Hyperkalemia 2(5.0) 5(12.5) 2 (5.0) 1(24) 8 (6.6)

Hypernatremia 0 2(5.0) 3(7.5 2(4.8) 7(5.7)

Hypoglveemia NOS 0 2(5.0) 0 2 (4.8) 4(3.3)

Hyponatremia 1(2.5) 1(2.5) 2 (5.0) 1(2.4) 4(3.3)
Musculoskeletal and 3(7.5) 5(12.5) 7(17.5) 8(19.0) 20 (16.4)
connective tissue disorders

Back pain 0 2 (5.0) 2 (5.0) 1(2.4) 54.1)

Muscle cramp 0 1(2.5) 2 (5.0) 0 3(2.5)

Pain in extremity 0 3(7.5) 2(5.0) 4(9.5) 9 (7.4)
Nervous system disorders

Dizziness 2(5.0) 3(7.5) 0 1(2.4) 4(3.3)

Headache 3(7.5) 2(5.0) 1(2.5) 4(9.5) 7(5.7)
Psychiatric disorders

Agitation 0 2 (5.0) 0 2 (4.8) 4(3.3)
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Table 7.1.3.3.5.2 Number and Percentage of Patients with Treatment-emergent Adverse Events Occurring in
at Least 3 Conivaptan Patients in any Dose Group, and at a Rate at Least 1% Higher for the Conivaptan
Group than for the Placebo Group, Study 071 (Controlled IV CHF Study)

System Organ Class MedDRA Term Pbo Coni 40 Coni 80 Coni 120 All Coni
. mg/day mg/day mg/day
N=40 N=40 N=40 N=42 N=122
n (%) n (%) n (%) n (%) n (%)
Renal and urinary disorders 6 (15.0) 8 (20.0) 7(17.0) 5(11.9) 20(16.4)
Hematuria 1(2.5) 1(2.5) 3(7.5) 0 4(3.3)
Leukocyturia 0 1(2.5) 2(5.0) 0 3(2.5)
Renal failure NOS 1(2.5) 3(1.5) 1(2.5) 2(4.8) 6 (4.9)
Respiratory, thoracic and 17 (42.5) 11 (27.5) 19 (47.5) 14 (33.3) 44 (36.1)
mediastinal disorders
Dyspnea exacerbated 8 (20.0) 7(17.5) 10 (25.0) 8(19.0) 25 (20.5)
Pulmonary edema NOS 0 0 1(2.5) 2 (4.8) 3(2.5)
Skin and subcutaneous 3(7.5) 2(5.0) 5(12.5) 4(9.5) 11 (9.0)
disorders
Erythema 0 0 2(5.0) 1(2.4) 3(2.5)
Vascular disorders
Htn NOS 0 2(5.0) 2 (5.0) 0 4(3.3)

Source: Applicant’s Table 2.7.4-10.6E, Summary of IV Safety, pg 250

The following table includes event term groupings of interest; the table presents the number and
percentage of patients who had one or more events within each event grouping.

Table 7.1.3.3.5.3 Treatment-Emergent Adverse Events by Event Grouping, IV CHF Study 071
Event Grouping’ Coni Pbo
N=122 N = 40
n’ (%) n” (%)
Atrial arthythmia events 9(74) 0
Bleeding events 9(7.4) 2 (5.0)
Cardiac failure events 4(3.3) 0
Electrolyte depletion events 24 (19.7) 9 (22.5)
Infusion site events 65 (53.3) 5(12.5)
Injury events 1(<1) 0
Potential hypovolemia-related events 14 (11.5) 7(17.5)
Renal failure events 9(714) 4(10.0)
1 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1
2 n = number of patients who experienced any event within event grouping

Source: Applicant’s Table 2.7.4-25.6E, email from applicant 9 Nov 05

Atrial arrhythmia events, bleeding events, cardiac failure events, and infusion site events
occurred with greater numerical frequency among conivaptan-treated patients than among
placebo-treated patients in this single “full dose” IV CHF trial. Please see discussions of these
events in Sections 7.1.3.3.1,7.1.3.3.3, 7.1.3.3.4 and 7.1.3.3.6.

When examining the overall Phase 2/3 population, cardiac failure events also occurred at a
higher rate for conivaptan patients than for placebo patients (6.5% vs 4.0% respectively). This
was also true for the group of all patients who received conivaptan in at least the full dose
proposed for labeling (>40 mg/day 1V), with rates of 4.5% and 0.9% for the conivaptan and
placebo populations respectively. These populations include both subjects who did and did not
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have an initial diagnosis of congestive heart failure. The overall Phase 2/3 population includes
subjects who received doses lower and higher than the doses being considered for labeling by the
Division (1.e. includes doses > and < 20-40 mg/day IV equivalent). The “full-dose IV”
population includes subjects who received doses from 40-120 mg/day IV, and who therefore
received higher doses than the Division is considering for labeling. As was previously discussed
in the deaths section, it may not be prudent to discount adverse events occurring at higher doses,
because of marked intersubject variability in conivaptan PK, and the risks of narrowing down an
already small “full-dose” population. However, for the CHF population, further clarity may be
provided by presenting information for events with an apparent signal when considering the
group of all Phase 2/3 patients who had an initial diagnosis of congestive heart failure, and
examining the events of interest that occurred at the doses under consideration for labeling. The
following tables present this information for the overall Phase 2/3 and controlled Phase 2/3
populations, and present information both by number of events per 100 patients, and by
percentage of patients who experienced any one event. Events considered included cardiac
failure events, death and atrial arrhythmias.

Table 7.1.3.3.5.4
Atrial arrhythmia Events, Tardlac Pallure Events, and Death zmong THF Patients
Recelving Conlvaptan 20 mg IV/Day, EC¢ mg Oral/Day., or 4¢ mg IV/Day
211 patients with an Initial Diagneais of Heart Fallure in all phase 2/3 Trials
Bumbexr of Events Per 100 Patients in Each Group
———————————————————————————————— TREATMENT GROUP (1} —-—- - -mmmmmmmmmmmeeam oo
v ORAL ALL 20m3 7 DEY SGMg/ DAY 40md /DAY ALL
PLACERG PLACERO PLACEBD v CRAL Iv TMO8T
iN=11Z) {(N=20%) (N=321} (H=32) (N=118) iH=120} iN=280}
CLAS2 PEEFERRED TERM
Abrial Arrhythmia ANY ABE 0 [ 0.0%) 1§ 0.5%) 1 ¢ ©,3%) 1 0 2.1%) 0 { 0.0%} & i 5.28) 9 ( 3.2%)
Eventa
Atrial fibrillation 0§ 6.0% 1 { 0.S%} 1 ( D.3%; 0 i 0.0%) O { 0.0%) 8 ( &.2%y ® ( 2,9%)
Atrial flucter 0o ety o 0%} 0 D.0%) 1§ 2.1% O 0.08F ¢ ( 2.D%; 1 f 0¢.4%)
Cardiac Faillure MY AE 2 0 1.8%) 15 ¢ £5.2¥) 15 ( 4,7%F 1 2.1%) 50 2.2%F 1€ 12.3%) 22 ( T.3%)
Events ' .
Cardlac failure NOZ 10 0.8%) 3 2.4%; 2 ( r.2% 0§ 0.0%) & { 0.0%; 1 { ©.8%) 1 ( 0.4%)
cardiac failure chrenic 1 ©.8%F O { 2,08} 1 ( D,3%) 0 ( €.0%} © ¢ C.0%F 1 i D.8%; 1 0 0.4%)
cardisc failura o ( D.0%) 1 { 0.5%) 1L { G.3% 0 { D0.0%) 1 ¢ 0.8%: 1 { ©.8%} 2 [ G.7%)
congestive
cardicmyopathy NGS o { D,0%) & { 0.0%8) O G.0%) 0 { D.0%) & § 0.08} 2 i 2.3%) 3 { 1.1%)
congestive cardiac 6 [ 0.0%) @ L 4.3%; (0 2.8%} 3104 201%) 4 { x.4%) 8 ( 6.2%) 13 § 2.6%)
fatlure =ggravated
congestive 00 0.0%) ¢ i 008} O { CG.O0%) O { D.O% & i 0.9%) 1 ( C.8%) L { D.4%)
card] omyopat by
Right ventricular O f DoY) & { 0,08} O { CG.O¥) O { 2.0 G { D.0%} 1 { C.8%} 1 { G.4%)
fallure
Deaths {2} 54 4.8%) G { 9.08)} S5 { 1.8%) 1L 2,1%) 2 1.7¥F € i 4.8%}) 9% ( 3.2%)

Source: Applicant’s Table Al.1, email from Dr. Donald Raineri, Astellas Reg Affairs, 1
Dec 05

Death = death while receiving study drug or within 30 days after cessation of study drug
Dose = dose at treatment assignment

80 mg/day oral roughly equivalent to 27 mg/day 1V

Percentage is number of events per 100 patients in each group
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Table 7.1.3.3.5.5

Arrial xrrhythmia Eventes, Cardlac Fallure Evente, and Death awong CHF Patlents
Feceiving Conlvaptan 20 mg IV/Day, 5¢ mg Ooral/may, or as mg IV/
A1l Patlents with an Initial Diagnesis of Heart Failure in all Phase
Humber of Patlants with any Event Per 100 Patients in Each &roup

———————————————————————————————— TREATHMENT GROUF (1) - -- oo -m oo o mmomomiome e
Iv OFRAL ALL ZOmg /DAY aoma/DaY 40mg /DAY ALL
PLACEBD PLACEED PLACEBO v ORAL v YMO3T*
(N=112}) (H=203} (=321} in=3z) {N=118} iN=110} iN=230)
CLASS TREFERRED TERM
Atrial Arrhythmia MY RE 0 f 0.6%) 1 ¢ 0.8%} 1 [ 0.3%) 1 { 23.1% © { 0.0% & [ 4.8%r 7 { 2.5%)
Eventa
Atrial fibrillation D i 0.0%) 1 { 0.5%) 1 { 0.3%} 0 0.0} O { 0.0% £ { 2.68F €& { 32.1%)
Atrial flutter 00 0.0% O { 0.0%) U { ©.0%) 1 i 3:1%) 0 { 0.0%F 0O D.0%F 1 { 0©.4%)
cardiac Fallurs  ANY RE 2 { 1.e%} 12 ¢ S5.74) 14 ( 4.4%} 1 ( 3.1%) 5 { 4.2%) 15 { 11.5%% 21 ( TF.5%)
venta
rardtac failure HOS 10 ¢.9% x { 1.4%) 4 { 21.2% © { ©D.0%) © { D.9%F 1 { ©.9%% 1 { 0.4%}
Cardlac failure chronle 1 ¢ @.2%) ¢ { 0.2%) 1 { ©@.3%) @ { 2.0% o ¢ 0.0%F 1 { D.8%} 1 1 ©9,a%)
cardiac failure 0 { 0.0%) 1 ¢ 0.5%) 1 { ©.3%) O ( 0.0%) 1 { 0.2%) 1 | ©.8%} 2z { 0.7%)
congestive
rardiemyoepathy NGs O { 0.0%) 0 ( 0.D% & { @.0%) O { n.O¥ O { 9.0%} 3 { 2,3%: 2 { 1,1%)
Congestive cardlac o { 0.6%) & { 2.8%} 28 { 2.5%) 1 { 3,1%) 4 { 3.4%F T [ 5.,4%} 1z { 4.3%)
failure agaravated
congestive D[ 0.0 O{ 0,08}y 0 i 0.0} 01 0.0%y O { 0.0%} 1 { ©.8%) 1 { ©.4%)
cardlemycpathy -
right wentricular D { 2.08) 04 0.0%8) o D,0% O ©0.0% ¢ { ©0.0% 1 { ©.8% 1 { 0.4%)
failure
Ceatha {2) S { 4.5%) ¢ { ©.0%) 5 { 1.46%; 1 { 2.1%) I { 1.7% 5 0 4.8%Y 2 { 3,24}

Source: Applicant’s Table Al.2, email from Dr. Donald Raineri, Astellas Reg Affairs, 1
Dec 05

Death = death while receiving study drug or within 30 days after cessation of study drug
Dose = dose at treatment assignment

80 mg/day oral roughly equivalent to 27 mg/day IV

Percentage is number of patients with any event per 100 patients in each group

Appears This Way
On Original
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Table 7.1.3.3.5.6

Atrial Arrhythmia Events, Cardilac Pallure Events, and Death among CHF Patlents
Receiving Conivaptan zo my IV/Day, &0 mg Oraly/Day, or 29 ng IV/Day
All paticents with an Inltixl Diagmosis of Heart Fallure in all Placebo-Controllad Fhage 2/3 Triale
Humber of Events Per 100 Patlents in Each Group

-------------------------------- TRENTMENT GROUE (L) === === === - =-m - —om oo oo oo

v ORAL ALL 20mg/ DAY 50wy /DAY 40m3 /DAY ALL
FLACERD PLACERC PLACEED v CRAL v TMORTr
iN=112} H=209} {H=321} (R=32} {R=11%) H=%9} {N=246}
TLASS PREFERRED TERM
Atrial Arrhythmia ANY AE o 0.0%} T4 0.8%F 10 9,38 1 3.2%) O { 2.0%F 3 4 3.0%} 4 ( 1.6%)
Bvante
Atrial fibkrillaticn 9 { 0n.0%) 1 ¢ 0.5% 1§ ©.3%y 0 { 0,0% ¢ { 0.0%} 3 { 3.08%r 3 { 1.2%
Arri’l flutter C ( 0.0% D i 0.0%; ¢ { 9.0%) 1 f 3.1%} D { ©.0%; ¢ ( D,9%} 1 ( €.4%)
Tardiac Pailura ANY AE Z ( 1.8%) 13 { S5.5%; 1S ( 4.7 1 ( 2.2%Y 5 { 4.3%; T ( 7,15} 13 ( E.2%)
BEvents \
Tardiac fallure NOS 100 D.e%) 3 { 1.4%} 4 { 2.z%) O { 0.0% & { 0.0%} 1 { 1.06%} 21 { &.4%)
Cardlac failure chrenic 1 ( o.2%y © { -0.0%; 1 { ©.3%)y 0 4§ o0ty o 0.0%y 1 { L.0%) 1 [ ©.4%)
Cardlac failure O 0.0%) 1 { ©0.5%Y 1 ¢ ©,3%}) 0 ( 0.0%} 1 { Q.8%} 1 ¢ 1.0%} 2 ( ©.3%)
congastive
Cardlomycpathy MNO2 D0 0.0%) O 9.08} O { 0.0%) 0 ( 0.0%F © { 4.0%) Z ( 2,08 2 i ©.3%)
Tongeative cardlac 9 { D.0%) 9 ¢ 3% 0% { 2.8%) 1L { 2.1%) 2 ¢ 3.8%} 1 { 1.0%) & [ Z2.4%)
failure aggravated
congantive e 0.0%) O 9.0%; 0 {( D.0% O ( O0.0%) D i 008} 1 0 1.9%} 1t 0©.4%}
cardicmyopak by

I
™
"n
P
=]

>
=)
”»
w
[

W6%) 1 4 32.1%) 2 1.TRF 3 0 3.0%) € f .4%)

©

Deathe (2}

Source: Applicant’s Table A1.3, email from Dr. Donald Raineri, Astellas Reg Affairs, 1
Dec 05

Death = death while receiving study drug or within 30 days after cessation of study drug
Dose = dose at treatment assignment

80 mg/day oral roughly equivalent to 27 mg/day IV

Percentage is number of events per 100 patients in each group

Appears This Way
On Original
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Table 7.1.3.3.5.7

Atrial arrhythmiza Eventa, Cardlac Fallurs Events, and Dearth among CHF Fatlants
Eegelving Tonlvaptan 20 mg IV/Day, #0 ma Oral/Day, or 40 mg IV/Day
A1l Fatients with an Initial Ciagnosis of Heart Failure in all Flacsbko-Contrelled Pliase 2/2 Trialae
mupber of Patlents with any Event Per 100 Patlenta in Each croup

-------------------------------- TREATMENT GROUE [L1j—-~=~-===n==s-—meommumaan oo

v OFAL ALL 200g/ DAY 20mg /DAY 40ma/DAY ALL
PLACERO> PLACERO PLACERC v CRAL v TMOB8T*
{N=L12) (N=209} {N=221} (H=32) IH=114) IN=2¢} (=245}
CLASS FREEFEFREL TERHM
atrial mirhythmia ANY AE ¢ 0.5%) 1§ 0.5%) 1L { D.3%) 1 3.1%) & { 0.0%) 2 { 3.0%) 4 { 1.6%)
Bvent o
Atrial fikrillation o f D.0%F 1 { 0.5%; 1§ ©0.24} 0 { ©.0%} © { 0.0%) 3 ( 3.0%) 3 { 1.2%)
atrial flucter Df .08 0 { 0.08F ¢ ( ©G.0%y 1 { 2.1%) o { D.0%) 6 [ 0.0%} L { 0©.4%)
Cardiac Pallure ANY AE 2 0 l.2%) 12 [ 5.7%) 14 | 4.4%} T8 2.1%) &0 4.2%) o4 7.8 12 { 5.2%)
Bvento
Cardlac failura HOS i 9.8% 3¢ 1.4%) 4 ( 1.2%y 0 ( 0.0%) O & 0.08} 1 i 1.0%} 1 { 0.4%)
Cardiac fallure chronic L { ©.8%) O { 0.0%} 1 { 0©.3%} 0 { 0.0%) O { 0,0%} Po1,0% 1 & 0.4%)
Cardiac fallure G f 0.6%) 1 ¢ 0.5%y 1 { O0.3%) o { ©0.0%} 1 { 0.8%F 1 0 1.0%y = { ©.5%)
CONYSETIVE
Cardiomycpatly Ro2 o[ ©.0%) o { 0.0%} 0o ( ©.0%} 0o 9.0%) © i 0.0%) 2 i 2,0%} 2 i 0.3%)
Congestive cardlac 0 { 0.,0%) 8 { .83y e f 2.5%) 1L ( 2.1%) 4 { 2.4%; 1 % 1.0%; & i =Z.4%)
failure aggravated
Congestive O { 0.9%) o i 9.9%) 0 { ©0.0%) 0 { 0.0% € 0.0%} 1 ( 1.08} 1 { ©.4%)
cardismycpat iy
Deatho {2} S { 4.5%) 0 { 0.0%) £ { 1.6%Y 1 { 3.1%) 2 { 1.78%F 3 { 3.0%; € { 2.4%)

Source: Applicant’s Table A1.4, email from Dr. Donald Raineri, Astellas Reg Affairs, 1
Dec 05

Death = death while receiving study drug or within 30 days after cessation of study drug
Dose = dose at treatment assignment

80 mg/day oral roughly equivalent to 27 mg/day 1V

Percentage is number of patients with any event per 100 patients in each group

In each of the above tables (7.1.3.3.5.4-7.1.3.3.5.7), cardiac failure events occurred at a higher
rate for conivaptan patients than for IV placebo, for all three contvaptan dose groups that fall
within the range under consideration for approval (20-40 mg/day IV equivalent). For the three
dose groups presented, there is an apparent dose-related trend in the incidence of cardiac failure
events. In the placebo-controlled Phase 2/3 population, the incidence of cardiac failure events in
the 40 mg/day IV group is 7.1% vs 1.8% in the IV placebo group, and the percentage of patients
experiencing any cardiac failure event in the 40 mg/day IV group is also 7.1% for the conivaptan
group and 1.8% for the IV placebo group. At the 20 mg/day IV dose, only 1/32 patients
experienced a cardiac failure event. The higher incidence of cardiac failure events at the dose
proposed by the applicant for labeling (40 mg/day IV) represents a safety concern for congestive
heart failure patients. Exploration of lower doses of conivaptan for the treatment of
hyponatremia in congestive heart failure could be of use; CHF patients have an approximately 8-
fold higher exposure by AUC than do healthy volunteers. It is possible that efficacy could be
achieved at a lower dose in CHF patients, with a lower risk of adverse events such as cardiac
failure.

Among patients with an underlying diagnosis of congestive heart failure in the overall Phase 2/3

population, atrial arrhythmia events were reported only in conivaptan-treated patients, and not in
placebo-treated patients. No events were reported in the 80 mg/day oral group. Atrial

82



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

arrhythmia events occurred with approximately equal frequency in the 20 mg/day IV and 40
mg/day IV groups in the controlled Phase 2/3 CHF population, but the number of events was low
in these dose groups in the controlled population.

For CHF patients, when considering only the dose groups in the range under consideration for
labeling (20-40 mg I'V/day), the incidence of death in these dose groups was not higher for
conivaptan than for placebo. However, the clinical reviewer again feels that it would be unwise
to discount mortality information from other dose groups. As discussed in Section 7.1.1.4, for
patients with an initial diagnosis of CHF in the full-dose IV population when considering all
dose groups, both crude mortality, and mortality by patient-month, were higher among
conivaptan-treated patients than among placebo-treated patients. There was also a dose-related
trend for both crude mortality and mortality per 100 patient-months.

In summary, questions remain about the safety of conivaptan in patients with an underlying
diagnosis of congestive heart failure. Atrial arrhythmia events, bleeding events and cardiac
failure events appear to have occurred more frequently in conivaptan-treated patients than in
placebo-treated patients. There was an increased incidence of cardiac failure events among
conivaptan patients compared to placebo patients in the controlled full-dose IV CHF study. For
the doses under consideration for approval, there was also an increased incidence of cardiac
failure events among all conivaptan patients with underlying CHF in the controlled Phase 2/3
population. Also of concern is an apparent increase in mortality among IV-conivaptan-treated
CHF patients compared to placebo patients (deaths occurring on treatment, within 30 days of
treatment, or from an event that had its onset during treatment). There appears to be an increase
both in crude mortality (# deaths/# patients) and mortality by patient-time (# deaths/# patient-
months). This increased mortality appears to be dose-related, and was evident at the dose
proposed for labeling. '

The clinical reviewer recommends that conivaptan not be used outside the clinical trial setting in
patients with an underlying diagnosis of congestive heart failure, and that the use of conivaptan
be limited to patients with euvolemic hyponatremia. While one cannot definitively state that
conivaptan causes worsening of CHF and increased death among congestive heart failure
patients, the totality of information on death and adverse events in congestive heart failure
patients is such that the clinical reviewer cannot establish the safety of conivaptan in these
patients. A stepwise approach to approval of conivaptan for hyponatremia seems prudent, with
approval for euvolemic hyponatremia now, and reconsideration of hypervolemic hyponatremia
in the future when further CHF safety data are available to address these safety concerns. The

c ,
S ' -

T —

7.1.3.3.6 Bone marrow function
In preclinical studies in dogs, reversible bone marrow changes were noted at higher exposures
than those used in the human clinical trials. Please see the initial clinical NDA review of this

topic.
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In the updated information in this submission, the incidences of adverse events of anemia,
leukopenia and thrombocytopenia were not higher for conivaptan groups for any of the
populations examined, except for the incidence of anemia in Study 071, the controlled “full
dose” IV study in congestive heart failure patients. In this study, 6/122 (4.9%) of conivaptan
patients had treatment-emergent adverse events of anemia, compared to 1/40 (2.5%) of placebo
patients. When examining treatment-emergent laboratory abnormalities, low (value <30%)
hematocrit emerged during treatment more often numerically for conivaptan-treated patients than
for placebo-treated patients in the “full dose” IV, but only slightly more frequently in the “full
dose” controlled IV populations (5.7% of placebo patients for both populations; 10.2% of coni
patients in all “full dose” IV studies; 6.5% of coni patients in “full dose” controlled IV). A
finding of decreased hematocrit would be unexpected from the standpoint of the physiologic
effect of the drug; one would expect the free water loss associated with the drug to result in
hemoconcentration rather than decreased hematocrit.

All bleeding terms were examined, both because of the preclinical information, and because of
the fact that DDAVP, a synthetic polypeptide which is structurally related to vasopressin, has a
procoagulant effect on platelet function, and is used to treat bleeding in von Willebrand’s
disease and Hemophilia A. In the “full dose” IV population, and in the overall safety population
(IV + oral), combined bleeding terms occurred at a higher rate among conivaptan-treated patients
than among placebo-treated patients (“full-dose” IV: coni 4.9 events per 100 pts vs pbo 3.8
events per 100 pts; “overall safety population” coni 4.1 events per 100 pts vs pbo 2.9 events per
100 pts). However, in the “full dose” controlled IV and the overall controlled Phase 2/3
populations (IV + oral), the incidence of these events was not higher for conivaptan patients
compared to placebo patients. Please see Table 7.1.5.4.1 for further details of these incidences.
Because it was possible that more than one related bleeding event term could have occurred in a
given patient, the clinical reviewer requested that the applicant provide data reflecting the
percentage of patients who had any bleeding events. Please see Tables 7.1.5.4.3-7.1.5.4.9 for
details of these event groupings. These tables present the percentage of patients who had one or
more bleeding events. As when examining events/100 patients, the percentage of patients with
any bleeding event was not higher for conivaptan compared to placebo in the overall controlled
Phase 2/3 (1V + oral) population or in the “full dose” IV controlled population. In Study 071, the
single controlled “full dose” IV CHF study, bleeding events occurred in 9/122 (7.4%) of
conivaptan-treated patients and 2/40 (5.0%) of placebo-treated patients.

Overall, conivaptan does not appear to be associated with an increased risk of adverse events of
bleeding, or of laboratory abnormalities of cytopenias. This conclusion is based on the lack of
excess events among conivaptan patients in the overall controlled and controlled 1V populations.
In the single controlled “full dose” IV CHF study, bleeding events and anemia events occurred at
a somewhat higher numerical frequency for conivaptan patients than for placebo patients, but
relatively small event numbers prevent firm conclusions regarding the risk of these events
CHF patients.

7.1.3.3.7 Hepatic function

84



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Preclinical studies of conivaptan revealed hepatic changes in dogs (jaundice, increased hepatic
enzymes) and rats (hepatocyte necrosis, increased hepatic enzymes).

In the original NDA review, elevations of transaminases to >3x ULN were more common among
conivaptan group patients, and elevations of >10x ULN occurred only in conivaptan patients.
Please see Tables 7.1.7.3.2.1 and 7.1.7.3.2.2 for treatment-emergent hepatic laboratory
abnormalities for the updated IV and overall safety populations. In the IV pbo populations for
“full dose™ IV studies, no cases of elevations of ALT >3x ULN or >10x ULN occurred. One
case of AST>3x ULN occurred in the overall IV pbo population, and no cases of >10x ULN
occurred. Among “full dose” IV conivaptan-treated groups, 5/246 (2.0%) of patients in
controlled IV studies developed ALT >3x ULN, and 4/246 (1.6%) developed AST >3x ULN.
For elevations of >10x ULN among conivaptan-treated patients, 3/246 (1.2%) occurred for AST
and 3/246 (1.2%) occurred for ALT. In the overall safety population, percentages included 2.2%
and 2.3% of patients developing treatment-emergent ALT and AST values >3x ULN compared
to 0.9% of pbo patients for each of these tests. No placebo patients developed AST or ALT >10x
ULN, but 5 conivaptan patients (0.5%) developed ALT >10x ULN and 6 conivaptan patients
(0.5%) developed AST >10x ULN. Elevated bilirubin was not more common among
conivaptan-treated patients than among placebo-treated patients. In Study 071, the “full dose”
IV CHF study, mean increases in transaminases were higher in the conivaptan groups than in the
placebo group. This finding was driven by 14 patients who had relatively large increases in
transaminases; differences in baseline transaminases between the conivaptan and placebo groups
made interpretation difficult. Please see Section 7.1.7.3.2 for further discussion.

Hepatobiliary adverse events occurred in <1% of patients in both the conivaptan (9 events in
1148 patients) and placebo groups (1 event in 372 patients) for the overall safety population. In
the conivaptan groups, this included two events of cholelithiasis, and one event each of
cholecystitis, cholestasis, hepatic cyst, hepatic failure, hepatitis NOS, hepatomegaly, and
jaundice cholestatic.

The clinical reviewer examined the cases of hepatic failure and jaundice, and the cases of liver
function tests >10x the upper limit of normal (uln) (a total of 6 subjects). The hepatic failure
case occurred in a subject who developed multiorgan failure and died in the postoperative period
after a failed cardiac transplant. The case of jaundice occurred in a patient with obstructive
cholelithiasis. Among the other cases, causes of elevated liver function tests included metastatic
gallbladder cancer, infectious hepatitis and endstage decompensated heart failure with
multiorgan failure. One patient in Study 071 (ID 71-70002) had baseline AST of 17 IU/mL and
ALT of 33 IU/mL, which had increased by 48 hours to 1380 IU/mL and 812 IU/mL respectively;
the patient had no reported hepatobiliary adverse events, and followup liver function tests were
not reported.

For the overall IV population, conivaptan does not appear to be associated with an increased risk
of significant hepatobiliary adverse events. Conivaptan-treated patients overall appear slightly
more likely to develop elevations in transaminases of >3x ULN and >10x ULN than do placebo-
treated patients. Some conivaptan-treated CHF patients had large increases in transaminases in
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Study 071. Baseline transaminase differences between the placebo and conivaptan groups in the
CHF study make interpretation of this finding difficult.

7.1.5 Common Adverse Events

Please see the original clinical review of conivaptan for information regarding how adverse
events were elicited and categorized.

7.1.5.3 Incidence of common adverse events

The following tables summarize the overall incidence of adverse events in the full IV, “full-
dose” IV studies in patients, controlled IV and full controlled Phase 2/3 (IV + oral) populations.

Table 7.1.5.3.1: Summary of Treatment-Emergent Adverse Events, All “Full Dose” 1V
Studies (Studies 027, 071, 080, 079, 074, 083)
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Table 7.1.5.3.2 Summary of Treatment-Emergent Adverse Events, “Full-Dose” IV Studies
in Patients (027, 071, 080)
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Table 7.1.5.3.3 Summary of Treatment-Emergent Adverse Events, “Full Dose” Controlled
1V Studies (027, 071, 079)

i 1) THERET
[FETTeAS S B/
EA % Nnig?
Hhurdery of in3 113 10 4z
Sumbar o TIMG Fenarted 2RE 48 ELE 208 253
Wapbarz S Patlents with TESEa B O[hG. 0% TV OCTLLQ% T1 {ER.3%; A8 (9T 8% 207 EE TR
i3 8 FZ £y k-
2 L2ULER 2 TIB.GSY 3% (31&.3%} 12 {437.8%1 b2 IS 30

! ER & 0 hoBR: B B.BRL §ojid.aw 21 g ©.1%}
ST B s 31 B L 3 £8 4ndLdE; LAY GR 146 JRELAY
Hugbsr of Teatna ks o TRARS 4 0§ 3.7 i EIRL I QIR 3 TOoiieLIR: A homw
Hosna b of SaTsa 3§ %} 3oy uFE) 14 5% LOPRELTER) X% oD%}

Source: Applicant’s Table 2.7.4-8.6F, Summary of Intravenous Safety

Table 7.1.5.3.4 Summary of Adverse Events, all Controlled Phase 2 and Phase 3 Studies, IV and Oral (017,
020, 026, 027, 032, 033, 034, 038, 043, 044, 071)

Pbo Coni
N=372 N=942
n (%) n (%)
Number of TEAEs reported 858 2663
Number of patients with TEAEs 243 (65.3) 646 (68.6)
Number of serious TEAEs 72 225
Number of patients with serious TEAEs 45(12.1) 145 (15.4)
Number of patients with TEAEs by severity )
Mild 100 (26.9) 273 (29.0)
Moderate 112 (30.1) 261 (27.7)
Severe 31 (8.3) 111 (11.8)
Number of patients who discontinued study medication due to TEAE 14 (3.8) 48 (5.1)
Number of deaths' 12(3.2) 24 (2.5)

1 deaths occurring during study drug administration, within 30 days after study drug administration, or due to an adverse event that
had its onset during study drug administration
Source: Applicant’s Table 2.7.4-8.P23 ALL, email from Dr. Donald Raineri, Astellas Regulatory Affairs, 2 Nov 05

In all populations in the above tables, treatment-emergent adverse events occurred more
frequently among conivaptan-treated patients than among placebo-treated patients. Most of this
excess can be attributed to infusion site events. In the controlled IV studies, serious treatment-
emergent adverse events did not occur more frequently among conivaptan-treated patients than
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among placebo-treated patients, but in the full controlled Phase 2/3 (IV + oral) population,
15.4% of conivaptan-treated patients experienced treatment-emergent serious adverse events
compared to 12.1% of placebo-treated patients.

7.1.5.4 Common adverse event tables

Please see Appendix 10.1 for tables of adverse events occurring in >1% of conivaptan patients.
Separate tables are included for the total “full dose” IV population, “full-dose” IV patient
population, “full dose” IV hyponatremia population, “full dose” IV CHF population, and overall
safety (IV + oral) population. The summary information in this section is extracted from those

tables.

Table 7.1.5.4.1 Adverse Events and Event Term Groupings Occurring in at Least 1% of Conivaptan
Patients, and at a Frequency at Least 1% Higher for Conivaptan Patients than for Placebo Patients

ADTV' “Full Dose” “Full Dose” All Overall
IVZ in Pts Controlled Controlled Safety’
I\ Phase 2/3’
System Organ | MedDRA Term Coni Pbo Coni Pbo Coni Pbo Coni Pbo Coni Pbe
Class (or Combined N=445 | N=132 | N=292 N=69 N=258 | N=109 | N=942 | N=372 | N=1148 |{ N=372
MedDRA (%) | n'(%) | n'"(%) | n''(%) | n'7(%) | n(%) | n'(%) | 0'"(%) | n'(%) | n'"(%)
Terms)
Blood and
lymphatic sysiem
disorders
Leukocytosis 3(<) 0 3(1.0) 0 2(<1) 0 2(<1) 0 3 (<) (]
Combined . 22 (4.9) 5(3.8) 21(7.2) 5(7.2) 11 (4.3) 5 (4.6) 32(34) | 12(3.2) 47(4.1) 11 (2.9)
blceding terms .
Cardiac
disorders
A fib 13(2.9) 9 13 (4.5) 1] 6(2.3) 0 13(1.4) 2(<1) 21(1.8) 2 (<1)
A flutter 4(<1) 0 4(1.9 0 4(1.6) 0 92(1.0) 0 9(<1) 0
Cardiomyopathy 4(<1) 0 4(1.4) 0 3(1.2) (] 3(<1) 0 4(<1) 0
NOS
Congestive cardiac 9(2.0) 1(<1) 9(3.1 1(.4) 3(1.2). 1(<1) 26 (2.8) 9(2.49) 49 (4.3) 9(2.4)
failure agpravated
Combined cardiac 17 (3.8) 2(1.5) 17(5.8) 2(2.9) 8(3.1) 1(<1) 43(4.6) | 15(4.0) 77 (6.7) 15 (4.0)
failure terms*
Combined 37(8.3) | 13(9.8) 37 13 24 (9.3) 13 65(6.9) | 33(8.9) 91(7.9) 33(8.9)
arrhythmia terms® (12.7) (18.8) (11.9)
Combined atrial 17 (3.8) (] 17 (5.8) 0 10 (3.9) 0 24 (2.5) 3(0.8) 30 (2.6) 3(<1)
arrhythmia terms®
Sinus tachycardia 3(<1) [ 3(1.0) 0 1(<1) 0 1(<1) 1({<1) 4(<1) 1(<1)
Ventricular 3(<1) 1] 3(1.0) 0 3(1.2) 0 3(<1) 1(<1) 5(<1) 1(<1)
extrasystoles
Eye disorders 11 (2.5) 0 10 (3.4) 0 4(1.6) - (1] 15 (1.6) 7(1.9) 22(1.9) 7(1.9
Eye pruritus 3(<1) 0 3(1.0) 0 2 (<1) 0 3{<1) 0
Gl disorders 88 25 81 22 49 25 142 60 212 60
(19.8) (18.9) (27.8) (31.9) (19.0) 22.9) (as.1) (16.1) (18.5) (16.1)
Diarrhea NOS 19 (4.3) 3(2.3) 19 (6.5) 3(4.3) 9(3.5) 3(2.8) 24 (2.5) 8(2.2) 39(3.4) 8(2.2)
Dry mouth 12(2.7) 2(1.5) 6 (2.0) 0 9(3.5) 2(1.8) 16 (1.7) 1(<1) 21 (1.8) 1(<1)
Loose stools (<) 0 3(1.0) 0 1(<I) 0 1(<1) 1(<1) 3 (<1) 1(<1)
Vomiting NOS 21 (47 2(1.5) 21(7.2) 2(2.9) 7(2.7) 2(1.8) 12(1.3) 8(2.2) 30 (2.6) 8(2.2)
General 252 19 186 16 140 19 250 65 380 65
disorders and (56.6) (14.4) (63.7) (23.2) (54.3) (17.4) (26.5) (17.5) (33.1) (17.4)
administration
site conditi
Application site 3 (<) 0 3(1.0) 0 3(1.2) 0 3(<1) 0 3(<1) [
erythema
Asthenia 13(2.9) 0 13 0 7Q.7) 1] 21(2.2) 4(1L.1) 35(3.0) 4(1.1)
4.5)
Cannula site 10(2.2) 0 0 0 0 0 0 0 [} 0°
reaction
Chest pain 4(<1) 0 4(1.4) 0 i} 0 33(3.5) | 1232 43 (3.7) 12(3.2)
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Table 7.1.5.4.1 Adverse Events and Event Term Groupings Occurring in at Least 1% of Conivaptan
Patients, and at a Frequency at Least 1% Higher for Conivaptan Patients than for Placebo Patients

ANV “Full Dose” “Full Dose” All Overall
IVZin Pts Controlled Controlled Safety’
vé Phase 2/3’
System Organ | MedDRA Term Coni Pbo Coni Pbo Coni Pbo Coni Pbo Coni Pbo
Class (or Combined N=445 | N=132 | N=292 =69 N=258 =109 | N=942 | N=372 | N=1148 | N=372
MedDRA (%) | 07(%) | n"(%) | n'(%) | n'(%) | n"(%) | n'(%) | n'(%) | n'7(%) | n"(%)
Terms)
Infusion sitc edema 3(<h 0 3(1.0) 0 3(1.2) 0 3(<1) [ 3(<D 0
Infusion sitc 23(5.2) 0 16 (5.5) 0 10 (3.9) 0 4(<1) 0 16 (1.4) 0
crythema
Infusion site pain 36 (8.1) 1(<1) 8(2.7) 0 28 1(<T) 6 (<1) 1(<1) g1e-37 1(<1)
(10.9) <1)
Infusion site 79 3(2.3) 75 3(4.3) 41 3(28) | 37639 | 3(<1) | 75565 | 3(<1)
phlcbiti (17.8) (25.7) (15.9)
Infusion site 48 0 47 0 9(3.5) 0 9(1.0) 0 477 (4.1) 0
reaction (10.8) (16.1) .
Infusion site 23(52) | 2(15) | 5(1.7) 104 | 2181 | 208 3(<1) 1(<h) (<) P
swelling
Infusion sitc 4(<1) 0 4(1.4) 0 3(12) 0 0 3(<1) 4(<1) 0
tenderness
Injection site 9(2.0) 0 9(3.1) 1] 9(3.5) 0 9(1.0) 0 9 (<1) 0
cellulitis
Injection site 5(1.1) 0 5(1.7) 0 5(1.9) 0 5(0.5) 0 5(<1) 0
phlebitis
Injection site 6(13) | 205 | 620) | 229 | 6(23) 2(0.8) [ 1203) | 2(<D) 18 (1.6) 2(<I)
reaction NOS
Injection site 3 (<) 0 3(1.0) 0 3(1.2) 0 3(<D) 0 3(<1) 0
thrombosis
Combincd 287 9(6.8) 215 7(10.0) 169 9(8.3) 119 10(2.7) 239 102.7)
injection and (64.5) (73.6) (65.5) (12.6) (20.8)
infusion site
lcrms"’
Edema NOS 3(<1) 0 3(1.0) 0 2(<1) 0 10(L.Y) | 1<) 14 (1.2) 1(<1)
Edema peripheral 14 (3.1) 1(<1) 12 (4.1) 1(1.4) 2(<1) 0 16(1.7) | 4(.D 30 (2.6) 4(1.1)
Pain NOS 7(1.6) 0 7(2.4) 0 2{<1) 0 31 2(<1) 9(<h 2 (<1)
Pyrexia 20 (4.5) 4(3.0) 18 (6.2) 4(5.8) 12.(4.7) 4(3.7) 19(2.0) | '6(1.6) 31 2.7 6(1.6)
Thirst 39(8.8) | 1(<) 9(3.1) 0 31 1(<1) | 40(42) | 8(22) | 53(46) | 8(22)
(12.0) .
Hepatobiliary 4(<1) 0 4(1.4) 0 1 (<1) 0 5(<D) 1<) 9(<1) 1(<1)
disorders
Immunc system 3(<1) 0 3(1.0) 0 3(1.2) 0 7(<1) 3(<1) 7 (<1) 3(<1)
disorders
Infections and 55 11(8.3) 55 11 29 11 141 52 185 52
infestati (12.4) (18.8) (16.0) (11.2) (10.1) 1500 | 4.0 (16.1) (14.0)
Oral candidiasi 5.1 0 5.7 0 0. 0 1(<1) 0 6(<1) 0
P ia NOS 1564 | 1< [ 1560 1 104 1039 | 1D [ 1607 | 60.6) | 2623) | 6(1.6)
Scpsis NOS 5(1.D 0 5(1.7) 0 3(.2) 0 5(<1) 3(<D) 8 (<1) 3(<1)
URI NOS 1(<1) 1 (<l) 1(<1) 1(1.4) 1(<1) 1<) | 1920 [ 40.) [2000.7) | 4(1.D)
Injury, poisoning 143D | 323) | 1345 | 314.3) 727 | 328 | 296D | 10027 | 4438 [ 1027
and procedural
complications
Combincd injury 4(<1) 0 3(1.0) 0 2(<1) 0 192.0) | 40.1) | 2824 | 40.)
terms"?
Investigations 50 5(3.8) 50 5(7.2) 38 5(4.6) 131 32(8.6) 150 32(8.6)
(11.2) a7.1) (14.7) (13.9) (13.1)
Blood alkaline 3(<1) 0 3(1.0) 0 2(<1) 0 3(<1) 1¢<1) 4(<1) 1(<1)
phosphatase
increased
Blood CPK 3(<1) 0 3(1.0) 0 1(<1) 0 6 (<1) 0 8 (<1) 411
increased
Blood magnesium 4(<1) 0 4(1.4) 0 4(1.6) 0 a(<h) 0 4(<1) 0
decreased
Heart sounds 3(<1h) 0 3(1.0) 0 3(1.2) 0 5(<1) 0 5(<t) 0
abnormal
Hemoglobin 3(<l) 0 3(1.0) 0 2 (<1} 0 6 (<1) 0 8(<1) 0
decreased
Liver function test 3(<1) 0 3(1.0) 0 2(<1) 0 9(1.0) 2(<1) 11 (<1) 2(<1)
abnormal
Weight decreased 3(<1) 0 3(1.0) 0 2(<1) 0 4(<1) 1(<D) 6 (<1) 1(<1)
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Table 7.1.5.4.1 Adverse Events and Event Term Groupings Occurring in at Least 1% of Conivaptan
Patients, and at a Frequency at Least 1% Higher for Conivaptan Patients than for Placebo Patients

Al V! “Full Dose” “Full Dose” All Overall
IVZ in Pts Controlled Controlled Safety’
v Phase 2/3’
System Organ | MedDRA Term Coni Pbo Coni Pbo Coni Pbo Coni Pbo Coni Pbo
Class (or Combined N=445 | N=132 | N=292 =69 N=258 | N=109 | N=942 | N=372 | N=1148 | N=372
MedDRA n'"’(%) | n'7(%) | n"'(%) | n'(%) | n"(%) | n(%) | n''(%) | n'(%) | n'"(%) | n"(%)
Terms)
White blood cell (<) 0 3(1.0) 0 3(1.2) . 0 4(<1) 0 5(<1) 0
count increased
Metabolism and 97 17 97 17 57 17 131 46 192 46
nutrition (21.8) (12.9) (33.2) (24.6) (22.1) (15.6) (13.9) (12.4) (16.8) (12.4)
disorders
Dehydration 7 (1.6) 1(<1) 7(2.4) 1(1.4) 3(1.2) 1(<]) 9(1.0) 1(<1) 15(1.3) 1(<1)
Hyperglycemia 13 (2.9) 0 13 (4.5) 0 72.7) 0 202.1) 6(1.6) 27 (2.4) 6(1.6)
Hyperkalemi 15(3.4) 3(2.3) 15(5.1) 3(4.3) 11(4.3) 3(2.8) 22(2.3) 5(1.3) 33(2.9) 5(1.3)
Hypernatremia 8(1.8) 0 8(2.7) 0 7.1 1] 7(<1) 0 8 (<1) 0
Hypoglycemia 11(2.5) 0 11(3.8) 0 4(1.6) 0 9(1.0) 3 (<1) 17(1.5) 3(<1)
NOS
Hypokalemia 43(9.7) | 10(7.6) 43 10 19 (7.4) 10(9.2) | 29(3.1) | 14(3.8) 54 (4.7) 14 (3.8)
14.7) (14.5)
Hyponatremia 13 (2.9) 2(1.5) 13 (4.5) 2(2.9) 6(2.3) 2(1.8) 8(<1) 2(<D) 20(1.7) 2 (<1)
Combined 62 14 62 14 31 14 46 (4.9) 19(5.1) 81(7.1) 19 (5.1)
electrolyte (13.9) (10.6) 21.2) (20.3) (12.0) (12.8)
depletion terms'!
Combincd 55 20 55 1 33 10(9.2) | 87(9.2) | 31(8.3) 137 31(8.3)
hypovolemia- (12.4) (15.2) (18.8) (20.3) (12.8) (11.9)
‘related terms™
Musculoskeletal 32(7.2) 4(3.0) 30 4(5.8) 23(8.9) 4(3.7) 89(9.4) | 24(6.5) | 114(9.9) | 24(6.5)
and conncctive (10.3)
tissue disorders
Arthralgia 8(1.8) 1(<h) 8(2.7) 1(1.4) 5(1.9) 1{<h) 16 (1.7) 9(2.4) 20 (1.7) 9(2.4)
Back pain 5(1.1) 1(<1) 5(1.7) 1(1.4) 5(1.9) 1(<1) 17(1.8) 4(.D 20(1.7) 4(1.1)
Muscle cramp 3 (<) 0 30.0) 0 3(.2) 0 13 (1.4) 4(1.D 15(1.3) 4(1.1)
Pain in extremity 12(2.7) [ 10(3.4) 0 9(3.5) [1] 22(2.3) 4(1.1) 26(2.3) 4(1.1)
Ncoplasms, 4 (<1) 0 4(1.4) 0 1(<1) 1] 8(<1) 1(<1) 15(1.3) 1(<1)
benign,
malignant and
unspecified
Nervous system 56 11(8.3) 40 11 29 I 108 37(9.9) 147 37(9.9)
disorders (12.6) (13.7) (16.0) (11.2) (10.1) (11.5) (12.8)
Dizziness 10(2.2) 3(23) 10 (3.4) 3(4.3) 5(1.9) 3(2.8) 41(44) | 11(3.0) 55 (4.8) 11(2.9)
Epilepsy NOS 3(<N) 0 3(1.0) 0 0 0 0 0 3(<1) 0
. Headache 32(7.2) 5(3.8) 16 (5.5) 5(1.2) 16 (6.2) 5 (4.6) 36(3.8) | 19(5.1) 56 (4.9) 19(5.1)
Psychiatric 37(8.3) | 10(7.6) 37 10 19 (7.4) 10(9.2) | 54(5.7) | 23(6.2) 90 (7.8) 23(62)
disorders (12.7) (14.5)
Agi 5(1.1) 0 5(1.7) 0 4(1.6) 0 4(<1) 0 7(<1) 0
Conf I state 12 (2.7 2(1.5) 12 (4.1) 229 3(1.2) 2(1.8) 7(<1) 3(<1) 19(1.7) 3 (<1)
Restl 4(<1) 0 4.4 0 3(1.2) [ 6(<1) 0 7(<1) 0
Renal and 77 10 (7.6) 58 10 40 10(9.2) | 81(8.6) | 25(6.7) 123 25(6.7)
urinary (17.3) (19.9) (14.5) (15.5) (10.7)
disorders
Dysuria 4 (<) 0 4(1.4) 0 2 (<1) 0 5(<1) 1{<1) 8(<1) 1(<H)
Leukocyturia 4(<1) 0 4(1.4) 0 3(1.2) 0 (<) 0 4 (<) 0
Pollakivria 19 (4.3) 0 0 0 12(4.7) 0 6 (<1) 2(<1) 17 (1.5) 0
Polyuria 10(2.2) [ 10(3.9) 0 (<) 0 8(<1) 0 17(1.5) 0
_Renal failure NOS 12(2.7) 2(1.5) 12 (4.1) 2(2.9) 9(3.5) 2(1.8) 25(2.7) 5(1.3) 35(3.0) 5(1.3)
Renal failure acute 3(<b) 0 300.00 0 1(<1) 0 1(<1) 0 3(<1) - 0
on chromic
Renal impairment 3 (<) 0 3(1.0) 1] 2(<1) | 0 4(<1) 0 5(<1) 0
NOS
Combined renal 24 (5.4) 5(3.8) 24(8.2) 5(7.2) 14 (5.9) 5(4.6) 14 (3.1 5(3.8) 52 (4.5) 10(2.7)
failure terms*™
Urinary rctention 5(1.1) 0 5(1.7) 0 2 (<1) 0 4(<1) 0 8 (<1) 0
Reproductive 3(<1) 0 3(1.0) 0 1(<1) 0 15 (1.6) 3(<1) 17 (1.5) 3(<1)
system and
breast disorders
Respiratory,
thoracic and
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Table 7.1.5.4.1 Adverse Events and Event Term Groupings Occurring in at Least 1% of Conivaptan
Patients, and at a Frequency at Least 1% Higher for Conivaptan Patients than for Placebo Patients

AHIV! “Full Dose” “Full Dose” All Overall
IV in Pts Controlled Controlled Safety’
V¢ Phase 2/3’
System Organ | MedDRA Term Coni Pbe Coni Pbo Coni Pbo Coni Pbo Coni Pbe
Class (or Combined N=445 | N=132 | N=292 =69 N=258 | N=109 | N=942 [ N=372 | N=1148 | N=372
MedDRA n'"(%) | n"(%) | n"(%) | 0"(%) | n'(%) | 0"(%) | 0'"(%) | n"(%) | n(%) | 0V(%)
Terms)
mediastinal
disorders .
Bronchitis NOS 3 (<) 0 3(1.0) 0 1(<1) 0 11(1.2) 1(<1) 14 (1.2) 1(<1)
Cough 9 (2.0) 4(3.0) 9(3.1) 4(5.8) 6(2.3) 4(3.7) 21(2.2) 8(2.2) 29 (2.5) 8(2.2)
Dyspnea 25 (5.6) 8 (6.0) 25 (8.6) 8(11.6) 25(9.7) 8(7.3) 50 (5.3) 14 (3.8) 51 (4.4) 14 (3.8)
exacerbated
Pulmonary edema 3(<1) 0 3(1.0) 0 3(1.2) 0 4 (<1) 0 4(<1) 0
NOS
Pulmonary 0 0 0 0 "0 0 I (<) 1(<1) 13 (1.1) 3¢<1)
cmbolism
Respiratory failure 4(<1) 0 4(1.4) 0 2 (<1) 0 2(<1) 1(<1) 5(<1) 1{(<1)
Skin and 27 (6.1) 4 (3.0) 24 (8.2) 4(5.8) 16 (6.2) 4(3.7) 45 (4.8) 14 (3.8) 61 (5.3) 14 (3.8)
subcutancous
disorders
Contusion 3 (<) 0 3(1.0) [ 2(<1) 0 4(<1) 0 5(<1) 0
Erythema 9(2.0) 0 6(2.0) 0 4(1.6) 0 4(<1) 0 6" (<1) 0
Vascular 76 12(9.1) 75 11 141 12 76 (8.1) 32 (8.6) 130 32 (8.6)
disorders (17.1) (25.7) (16.0) {15.9) (11.0) (11.3)
Htn NOS 14(3.1) - 0 14 (4.8) 0 4(1.6) 0 44 (4.7) 21 (5.6) 18 (1.6) 1(<1)
Orthostatic 15(3.8) 0 15(5.1) 0 50119 0 10(1.1) 4(1.1) 21(1.8) 4 (1.1)
hypotension
Phlcbitis NOS 16 (3.6) 1(<1) 16 (5.5) 1(14) 8(3.1) 1(<1) 8 {<1) 2(<1) 17 {1.5) 2(<1)
Thrombophlcbiti 3 (<) 0 3.0 0 3(1.2) [ 3(<1) 0 3(<1) [

1 Includes Studies 027, 071, 080, 016, 017, 023, 025, 032, 038, 044

2 Includes Studies 027, 071, 080

3 Includes Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 047, 071. 080. NB: becausc the full safety population does
not include Studies 074, 079, and 083 (IV studics in healthy vol rs), the total ber of events in the “full safety” population may in some cascs be less
than that seen in the “full IV” population, c.g. for infusion site reactions ct al.

4 Includes event terms coagulopathy, hemorrhagic disorder, conjunctival hemorrhage, cye hemorrhage NOS, retinal hemorrhage, duodenitis hemorrhagic,
gastric hemorrhage, GI hemorrhage NOS, gingival blceding, hemorrhoidal hemorrhage, melena, rectal hemorrhage, upper GI hemorrhage, catheter site
hemorrhage, implant site hemorrhage, injection site hemorrhage, hematuria traumatic, postprocedural hemorrhage, CVA, hemorrhagic stroke, hematuria,
epistaxis, shock hemorrhagic

5 Includes cvent terms cardiac failure NOS, cardiac failure acute, cardiac failure chronic, cardiac failure congestive, cardiomyopathy NOS, congestive
cardiac failure aggravated, congestive cardiomyopathy, right ventricular failure, ventricular dysfunction

6 Includcs Studies 027, 071, 079

7 Includes Studics 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 073

8 Includes event terms arrhythmia NOS, A fib, A flutter, atrial tachycardia, bradyarrhythmia, bradyeardia, nedal rhythm, sick sinus syndrome, sinus
arrhythmia, sinus bradycardia, sinus tachycardia, SV arrhythmia NOS, SVT, tachycardia NOS, ventricular arrhythmia NOS, ventricular bigeminy, V fib, V
tach, ventricular trigeminy

9 Includes event terms A fib, A flutter, atrial tachycardia

10 Includes event terms cannula site reaction, infusion related reaction, infusion site erythema, infusion site induration, infusion site inflammation, infusion
site edema, infusion site pain, infusion site phlebitis, infusion site reaction, infusion site swelling, infusion site tenderness, infusion site warmth, injection site
bruising, injection site ccllulitis, injection sitc discomfort, injection site erythema, injection site hemorrhage, injection site inflammation, injection site pain,
injection site phlcbitis, injection site pruritus, injection site reaction NOS, injection site swelling, injection site tenderness, injcction site thrombosis, infusion
site infection, injection site infection, jugular vein thrombosis, phlebitis NOS, phlebitis superficial, thrombophlebitis, thrombophlebms supcrfc:al

11 Includes event terms blood magnesium decreased, blood potass:um dccrcascd clectrolyte depletion, hypokalemia, hyp hypop

12 Includes event terms cardiogenic shock, fall, blood pressure decreascd, dehydration, hypovolemia, syncope, hypotension NOS orthostatic hypotenswn
13 Includes event terms accident NOS, ankle fracture, caustic injury, compression fracture, eye injury NOS, fall, foot fracture, hand fracture, head injury,
joint sprain, limb injury NOS, rib fracture, pncumothorax traumatic, traumatic hematoma, wound NOS

14 Includes acute prerenal failure, anuria, azotemia, renal failure NOS, renal failure acute, renal fallure acute on chronic, renal failure chronic

15 Not reported

16 Although 2 events are reported for the full 1V population in Table 2.7.4-10.6A, only 1 cvent is reported for the full safety population in Table 1, Safety
Update

17 n=#events; % = # cvents per 100 pts. Within a combined cvent category, a patient may have had more than one event within that category, e.g.
injection site infection and injection site pain. Thercfore, the pereentage presented may not correspond with the actual percentage of patients who
expericnced any event.

Source: Applicant’s Tables 2.7.4-9.6F, 2.7.4-9.6B, 2.7.4-9.6A, Summary of Intravenous Safcty; Table 1, Safety Update; Table 2.7.4-9.P23_ALL, email from
Dr. Raineri, Astcllas Reg Affairs, 2 Nov 05
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For the “full dose” controlled IV and overall controlled Phase 2/3 (IV + oral) populations, the
following events occurred at a rate >2% higher in the conivaptan group than in the placebo group
for one or both of these populations.

Table 7.1.5.4.2 Adverse Events and Event Term Groupings Occurring at a Frequency at Least 2% Higher
for Conivaptan Groups than Placebo Groups, “Full Dose” Controlled IV and Overall Controlled Phase 2/3
(Oral + 1V) Populations

“Full Dose” Controlled Phase
Controlled IV 2/3 (Oral +1V)
System Organ Class MedDRA Term (or Combined Coni Pbo Coni Pbo
MedDRA Terms)' N=258 | N=109 | N=942 | N=372
n* (%) | W’ (%) | 0’ (%) | n’(%)
Cardiac disorders
Atrial fibrillation 6(2.3) 0 13(04) 2(0.5)
Combined cardiac failure terms 8(3.1) 1(0.9) 43 (4.6) 15 (4.0)
Combined atrial arrthythmia terms 10 (3.9) 0 24 (2.5) 3(0.8)
GI disorders
Dry mouth 9(3.5) 2(1.8) 16 (1.7) 1(0.3)
General disorders and administration 140 (54.3) 19(17.4) | 250(26.5) | 65(17.5)
site conditions
Aesthenia 7(2.7) 0 21(2.2) 4(1.1)
Infusion site erythema 10(3.9) 0 4(0.4) 0
Infusion site pain 28 (10.9) 1(0.9) 6 (0.6) 1(0.3)
Infusion site phiebitis 41(15.9) 3(2.8) 37(3.9) 3(0.8)
Infusion site reaction 9 (3.5) 0 9(1.09) 0
Infusion site swelling 21 (8.1) 2 (1.8) 3(0.3) 1 (0.3)
Injection site cellulitis 9(3.5) 0 9(1.0) 0
Combined injection and infusion site terms 169 (65.5) 9(8.3) 119 (12.6) 10(2.7)
Thirst 31(12.0) 1(0.9) 40(4.2) 8(2.2)
Infections and infestations
Pneumonia NOS ) 10(3.9) 1(0.9) 16 (1.7) 6(1.6)
Investigations 38 (14.7) 5(4.6) 131 (13.9) 32 (8.6)
Metabolism and nutrition disorders 57(22.1) 17(05.6) | 131(13.9) | 46(12.4)
Hyperglycemia 702.7 0 20 (2.1) 6 (1.6)
Hypematremia 7(2.7) 0 7(0.7) 0
Combined hypovolemia-related terms 33 (12.8) 10(9.2) 87(9.2) 31(8.3)
Musculoskeletal and connective tissue 23(8.9) 4(3.7) 89 (9.4) 24 (6.5)
disorders
Pain in extremity 9 (3.5) 4] 22(2.3) 4(1.1)
Renal and urinary disorders 40 (15.5) 10(9.2) 81(8.6) 25 (6.7)
. Pollakiuria 12 (4.7) 0 6(0.6) 2(0.5)
Respiratory and mediastinal disorders
Dyspnea exacerbated 2509.7) 8(7.3) 50(5.3) 14 (3.8)
Skin and subcutaneous disorders 16 (6.2) 4(3.7 45 (4.8) 14 (3.8)
Vascular disorders 41 (15.9) 12 (11.0) 76 (8.1) 32 (8.6)
Phlebitis NOS 8§(3.1) 1(0.9) 8(0.8) 2 (0.5)

1 See footnote to Table 7.1.5.4.1 for details of terms included in event term groupings

2 For individual events and Total System Organ Class events, % = # patients with events/100 pts. For event term groupings, % =
summed events/100 pts

Source: Table 7.1.5.4.1 above

The populations in Table 7.1.5.4.1 raised concerns for event term groupings of atrial
arrhythmias, bleeding events, cardiac failure events, electrolyte depletion events, infusion site
events, injury events, hypovolemia-related events and renal failure events. These events will be
further clarified in Tables 7.1.5.4.3-9.
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In the “full dose” controlled IV and overall controlled Phase 2/3 (oral + IV) populations, the
frequency of events in the conivaptan group was >2% higher than in the placebo group for the
following additional individual terms and System Organ Classes:

System Organ Class General Disorders and Administration Site Conditions (contr 1V, and
contr IV + oral; largely accounted for by excess infusion site reactions)

Thirst (“full dose” contr IV, and contr IV + oral)

Infusion site phlebitis (“full dose” contr IV, and contr IV + oral)

System Organ Class Musculoskeletal and Connective Tissue Disorders (“full dose” contr
IV, and contr IV + oral; no one term predominates)

Infusion site erythema (“full dose” contr IV)

Infusion site pain (“full dose” contr IV)

Infusion site reaction (“full dose” contr IV)

Infusion site swelling (“full dose” contr IV)

Injection site cellulitis (“full dose” contr IV)

Aesthenia (“full dose” contr IV)

Atrial fibrillation (“full dose” contr IV)

Pneumonia NOS (“full dose” contr IV)

System Organ Class Investigations (“full dose” contr IV; no one term predominates)
System Organ Class Metabolism and Nutrition Disorders (“full dose” contr IV)
Hyperglycemia (“full dose” contr IV)

Hypernatremia (“full dose” contr IV)

System Organ Class Renal and Urinary Disorders (“full dose” contr IV)

Pollakiuria (“full dose” contr IV)

Dyspnea exacerbated (“full dose” contr IV)

System Organ Class Skin and Subcutaneous Tissue Disorders (“full dose” contr 1V;
infusion-site-related events contribute)

System Organ Class Vascular Disorders (“full dose” contr IV; infusion-related
phlebitides contribute)

Phlebitis NOS (“full dose” contr 1V)

Many of these events are infusion-site-related, and are discussed in Section 7.1.3.3.3. Thirst and
pollakiuria are expected physiologic effects of the drug. The occurrence of hypernatremia is
included in the definition of “overly rapid correction of serum sodium”, and is discussed in
Section 7.1.3.3.2. Hyperglycemia may be related to the DSW in which conivaptan is diluted and
is discussed further in Section 7.1.7. Atrial fibrillation and other atrial arrhythmias are further
discussed following Table 7.1.5.4.9.

Pneumonia is an event of interest because there was a preclinical signal of aspiration of food in
laboratory animals. In clinical studies, one death occurred following aspiration of food material.
Drying of mucous membranes and/or inspissation of secretions, with swallowing difficulty or
decreased barrier to infection, are plausible mechanisms, but were not specifically noted in the
clinical program.
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“Dyspnea exacerbated” may be related to worsening of congestive heart failure; the majority of
patients who experienced “dyspnea exacerbated” had underlying congestive heart failure.

In order to avoid overcounting of events, the clinical reviewer requested (3 Nov 05) that the
applicant provide the number and percentage of patients who had any event in each of the above
combined event term groupings, for the major IV and combined 1V + oral, overall and controlled
populations. On 9 Nov 05, the applicant provided these adverse event term grouping tables in an
email. The following tables show the number and percentage of patients who experienced any
event within an event term grouping.

Table 7.1.5.4.3 Treatment-Emergent Adverse Events by Event Grouping, Overall Safety Population (IV +_

Oral)’

Event Grouping’ Coni Pbo
N=1148 N=372
n’ (%) n° (%)
Atrial aithythmia events 28 (2.4) 2 (<H)
Bleeding events 46 (4.0) 11 (3.0)
Cardiac failure events 75 (6.5) 15 (4.0)
Electrolyte depletion events 70 (6.1) 16 (4.3)
Infusion site events 198 (17.2) 10 (2.7)
Injury events 2724 4.1
Potential hypovolemia-related events 113 (9.8) 31(8.3)
Renal failure events 52 (4.5) 9(2.4)

1 Includes studies 016, 017, 020, 022, 023, 024, 026, 027, 031, 032, 033, 034, 038, 043, 044, 047, 071, 080
2 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above

3 n = number of patients who experienced any event within event grouping
Source: Applicant’s Table 25.1, email from applicant 9 Nov 05

Table 7.1.5.4.4 Treatment-Emergent Adverse Events by Event Grouping, All Placebo-Controlled Phase 2/3

Studies (IV + Oral)’
Event Grouping’ Coni Pbo
N =445 N =132
n’ (%) n’ (%)
Atrial arthythmia events 10(2.2) 0
Bleeding events 13(2.9) 5(3.8)
Cardiac failure events 13(2.9) 3(2.3)
Electrolyte depletion events 31(7.0) 12(9.1)
Infusion site events 100 (22.5) 8(6.1)
Injury events 1(<D) 0
Potential hypovolemia-related events 34 (7.6) 13(9.8)
Renal failure events 14 (3.1) 5(3.8)

1 Includes studies 017, 020, 026, 027, 032, 033, 034, 038, 043, 044, 047, 071

2 For event terms included in event term groupings, sce footnote to Table 7.1.5.4.1 above

3 n = number of patients whe experienced any event within event grouping
Source: Applicant’s Table 25.2, email from applicant 9 Nov 05
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Table 7.1.5.4.5 Treatment-Emergent Adverse Events by Event Grouping, “Full Dose” IV Safety Population'

Event Grouping’ Coni Pbo
N =404 N=109
n’ (%) n’ (%)
Atrial arrhythmia events 16 (4.0) 0
Bleeding events 19 (4.7) 4(3.7)
Cardiac failure events 18 (4.5) 1(0.9)
Electrolyte depletion events 53 (13.1) 11 (10.1)
Infusion site events 190 (47.0) 7 (6.4)
Injury events 3(<1) - 0
Potential hypovolemia-related events 45(11.1H) 11 (10.1)
Renal failure events 24 (5.9) 5(4.6)

1 Includes studies 027, 071, 074, 079, 080, 083

2 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above

3 n = number of patients who experienced any event within event grouping
Source: Applicant’s Table 2.7.4-25.6A, email from applicant 9 Nov 05

Table 7.1.5.4.6 Treatment-Emergent Adverse Events by Event Grouping, “Full-Dose” 1V Studies' in Patients

Event Grouping’ Coni Pbo
N=292 N =69
n’ (%) n’ (%)
Atrial arthythmia events 16 (5.5) 0
Bleeding events 19 (6.5) 4 (5.8)
Cardiac failure events 18 (6.2) 1(1.4)
Electrolyte depletion events 53 (18.2) 11 (15.9)
Infusion site events 180 (61.6) 7(10.1
Injury events 3(1.0) 0
Potential hypovolemia-related events 45(154) 11 (15.9)
Renal failure events 24 (8.2) 5(7.2)

1 Includes studies 027, 071, 080

2 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above

3 n = number of patients who experienced any event within event grouping
Source: Applicant’s Table 2.7.4-25.6B, email from applicant 9 Nov 05

Table 7.1.5.4.7 Treatment-Emergent Adverse Events by Event Grouping, “Full Dose” Controlled IV Studies’

Event Grouping’ Coni Pbo
N =258 N=109
n’ (%) n’ (%)
Atrial arrhythmia events 9(3.5) 0
Bleeding events 9(3.5) 4(3.7)
Cardiac failure events 9 (3.5) 1(<1)
Electrolyte depletion events 27 (10.5) 11 (10.1)
Infusion site events 91(35.3) 7(6.4)
Injury events 1(<1) 0
Potential hypovolemia-related events . 29(11.2) 11 (10.1)
Renal failure events 14 (5.4) 5(4.6)

1 Includes studies 027, 071, 079

2 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above

3 n = number of patients who experienced any event within event grouping
Source: Applicant’s Table 2.7.4-25.6B, email from applicant 9 Nov 05

96




Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Table 7.1.5.4.8 Treatment-Emergent Adverse Events by Event Grouping, “Full Dose” IV Hyponatremia

Studies’
Event Grouping® Coni Pbo
N=170 N= 29
n’ (%) n’ (%)
Atrial arrhythmia events 7(4.1) 0
Bleeding events 10 (5.9) 2(6.9)
Cardiac failure events 14(8.2) 1(3.4)
Electrolyte depletion events 29 (17.1) 2(6.9)
Infusion site events 115 (67.6) 2(6.9)
Injury events 2(1.2) 0
Potential hypovolemia-related events 31(18.2) 4(13.8)
Renal failure events 15(8.8) 1(34)

1 Includes studies 027, 080 :

2 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above
3 n = number of patients who experienced any event within event grouping

Source: Applicant’s Table 2.7.4-25.6D, email from applicant 9 Nov 05

Table 7.1.5.4.9 Treatment-Emergent Adverse Events by Event Grouping, “Full Dose” IV CHF Study 071
Event GroupingI Coni Pbo
N=122 N= 40
n (%) n® (%)
Atrial arthythmia events 9 (7.4) 0
Bleeding events 9(7.4) 2(5.0)
Cardiac failure events 4(3.3) 0
Electrolyte depletion events 24 (19.7) 9(22.5)
Infusion site events 65 (53.3) 5(12.5)
Injury events 1(<1) 0
Potential hypovolemia-related events 14 (11.5) 7(17.5)
Renal failure events 9(7.4) 4(10.0)
1 For event terms included in event term groupings, see footnote to Table 7.1.5.4.1 above
2 n = number of patients who experienced any event within event grouping
Source: Applicant’s Table 2.7.4-25.6E, email from applicant 9 Nov 05

In the overall safety (IV + oral) population, all these event term groupings occurred at a higher
numerical rate among conivaptan-treated patients than among placebo-treated patients (see Table
7.1.5.4.3). However, this was not true in all the above populations (Tables 7.1.5.4.4-7.1.5.4.9).
Each event grouping is discussed in the following paragraphs.

Atrial Arrhythmia Events

Atrial arthythmia events occurred at a higher numerical rate among conivaptan-treated patients
than among placebo-treated patients for all the populations examined; there were a total of 28
events among conivaptan treated patients (2.4%) compared to 2 events among placebo-treated
patients (0.5%) in the overall safety population (IV + oral, CHF + hyponatremia, full dose +
lower exposure). In the group of “full dose” IV studies in patients, 16/292 (5.5%) of conivaptan-
treated patients developed atrial arrhythmias, and no placebo-treated patients did. Nine of these
events occurred in Study 080, an open-label IV hyponatremia safety study; and seven occurred in
Study 071, a placebo-controlled IV CHF efficacy and safety study. It is unclear why 7.4% of
patients in controlled Study 071 had atrial arrhythmias, and no placebo patients did. Congestive
heart failure itself is a strong predisposing factor to atrial fibnllation, due at least in part to
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activation of atrial stretch receptors. Of the 28 conivaptan patients who developed atrial
arrhythmias in the overall safety population, 5 also had events potentially related to exacerbation
of congestive heart failure (one event each of CHF aggravated, congestive cardiomyopathy,
cardiomyopathy NOS, pulmonary edema and increased central venous pressure). A common
precipitating factor for atrial fibrillation is electrolyte depletion, and this may well have played a
role here; 8/28 conivaptan patients who had atrial arthythmias also had reported adverse events
of hypokalemia, and 1/28 had hypomagnesemia (total 9/28 conivaptan patients with atrial
arrhythmias who also had electrolyte depletion). Four of these patients with atrial arthythmias
and electrolyte depletion were in Study 071 (3 decr K, 1 decr Mg), and 3 were in Study 080 (3
decr K). In the overall safety population, the total number of conivaptan patients who developed
hypokalemia was 54/1148 (4.7%); among the 28 conivaptan patients who developed atrial
arrhythmias, the percentage of patients with hypokalemia was 28.6% (8/28). It appears likely
that electrolyte depletion, particularly hypokalemia, played a role in the increased numerical rate
of atrial arrhythmias in conivaptan-treated patients compared to placebo-treated patients.

Overall, contvaptan appears to be associated with a slightly increased risk for atrial arrhythmia
events. This conclusion is based on a higher incidence of these events in all populations
examined, including the overall controlled Phase 2/3 population and the controlled IV
population. Hypokalemia may have played a role in these atrial arrthythmias.

Bleeding Events

As mentioned earlier, bone marrow toxicity was a finding in preclinical studies; in clinical trials,
conivaptan patients did not develop cytopenias more often than did placebo patients. However,
_for some populations, bleeding events appeared to occur more frequently for conivaptan patients

than for placebo patients, when examining events per 100 patients. Tables 7.1.5.4.3-7.1.5.4.9
look at event groupings by patients, and identify the number and percentage of patients who had
any bleeding event. Bleeding events are also of interest because the vasopressin DDAVP, a
synthetic polypeptide that is structurally similar to vasopressin, has procoagulant activity, and is
used in the treatment of von Willebrand’s disease and Hemophilia A.

While bleeding events occurred at a somewhat higher numerical rate among conivaptan patients
in the overall safety (IV + oral) and “full dose” IV populations, these events did not occur more
commonly among conivaptan patients in the controlled Phase 2/3 (oral + 1V), or the “full dose”
controlled IV populations. In Study 071, the “full dose” controlled IV CHF study, bleeding
events occurred in 9/122 (7.4%) of conivaptan-treated patients and 2/40 (5.0%) of placebo-
treated patients.

Overall, it appears that conivaptan is not associated with an increased risk of adverse bleeding
events. This conclusion is based on a lack of excess of these events in the overall controlled
population and the 1V controlled population. However, there was a somewhat higher numerical
rate of bleeding events for conivaptan patients than for placebo patients in the “full dose” IV
CHF study.

Cardiac Failure Events
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Adverse events of cardiac failure occurred more frequently numerically among conivaptan-
treated patients than among placebo-treated patients in the overall safety (1V + oral), “full dose”
IV, “full-dose” IV in patients, “full dose” IV hyponatremia, “full dose” IV CHF, and “full dose”
controlled IV populations. However, in the overall controlled Phase 2/3 (IV + oral) studies
(which included patients with lower exposure), this excess frequency did not occur. The clinical
reviewer finds the increased numerical frequency of cardiac failure events in the “full dose”
controlled IV population concerning [coni 9/258 (3.5%), pbo 1/109 (0.9%)]. In Study 071, the
“full dose” controlled IV CHF study, 4/122 (3.3%) of conivaptan patients had cardiac failure
adverse events, and no placebo patients did. Please see Section 7.1.3.3.5 for further discussion
of adverse events occurring with greater frequency in patients with underlying congestive heart
failure; when considering all patients with an underlying diagnosis of congestive heart failure,
adverse cardiac failure events occurred with significantly greater frequency among patients
treated with conivaptan in the dose proposed for labeling (40 mg/day IV; 7.1% of conivaptan
patients vs 1.8% of IV placebo patients). There is a signal of increased risk for cardiac failure
events with conivaptan when used in patients with underlying congestive heart failure.

Electrolyte Depletion Events

Electrolyte depletion events (decreased potassium, magnesium or phosphate) occurred more
often among conivaptan-treated patients than among placebo-treated patients in the overall safety
(IV + oral), “full dose” IV safety, IV “full-dose” patient and “full dose” IV hyponatremia
populations. However, these events did not occur more commonly among conivaptan-treated
patients than among placebo-treated patients in the controlled Phase 2/3 (IV + oral), “full dose”
controlled IV, and “full dose” IV CHF (controlled study 071) populations. These events refer to
reported adverse events of electrolyte depletion. As discussed in the laboratory section (7.1.7),
laboratory findings of decreased mean or excess low outliers for electrolytes were also not seen.
Based on the lack of excess of these events and laboratory findings in the overall controlled
Phase 2/3 and controlled IV populations, conivaptan does not appear to be associated with an
increased risk of adverse events (or laboratory events) of electrolyte depletion, As discussed
above, there may be an association between hypokalemia and atrial arrhythmias for conivaptan
patients, but overall, adverse events of electrolyte depletion do not appear to occur more often
among conivaptan-treated patients than among placebo-treated patients in controlled trials.

Infusion Site Events

In all populations examined, infusion site events occurred with higher frequency among
conivaptan patients than among placebo patients. In the “full dose” controlled IV population,
this finding exhibited dose dependency, with 27.3% of 40 mg/day patients, 34.9% of 80 mg/day
patients, and 57.1% of 120 mg/day patients experiencing one or more infusion site reactions.
The concentration dependence of infusion site reactions was described in the original NDA; the
clinical reviewer is concerned that the high concentrations achieved after the initial 20 mg IV
loading dose may contribute to an unnecessarily high incidence of these reactions. The applicant
. proposes post-marketing study of non-loading-dose regimens, and as mentioned earlier, the
clinical reviewer recommends that this be a postmarketing commitment study.
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Injury Events

Injury events were of interest as a possible consequence of orthostatic hypotension from volume
depletion associated with conivaptan. Injury events occurred more commonly among
conivaptan-treated patients than among placebo-treated patients in the overall safety (IV + oral)
population, but did not occur at a higher rate among conivaptan patients for the controlled Phase
2/3 (IV + oral), “full dose” IV, “full dose” controlled IV, or any of the other populations
considered. Because of the lack of excess of these events in most populations, and especially in
the controlled populations, there does not appear to be a clear signal for increased risk of injury
with conivaptan.

Potential Hypovolemia-related Events

Please see the footnote to Table 7.1.5.4.1 for the list of events included in this grouping. In
general, it included hypotensive, hypovolemic, syncopal, fall and shock events. These events
occurred more frequently numerically among conivaptan-treated patients than among placebo-
treated patients for the overall safety (IV + oral), “full dose” controlled IV, and “full dose” IV
hyponatremia populations. Intravenous conivaptan appears to be associated with an increased
risk for hypovolemia- and hypotension- related events. This conclusion is based on a higher
incidence of these events in controlled IV populations and the overall IV population.

Renal Failure Events

These events, which included acute prerenal failure, anuria, azotemia, renal failure NOS, renal
failure acute, and renal failure acute on chronic, occurred more commonly among conivaptan-
treated patients than among placebo-treated patients for the overall safety (IV + oral), “full dose”
IV (pts + healthy vols), 1V “full-dose” patients, and “full dose” IV hyponatremia populations.
Renal failure events did not occur more commonly among conivaptan-treated patients in the
overall controlled Phase 2/3 (IV + oral) population. In the controlled “full dose” IV population,
renal failure events occurred in 14/258 (5.4%) of conivaptan-treated patients and 5/109 (4.6%) of
placebo-treated patients. In the original NDA, concern existed for renal failure events with 1V
conivaptan, but with the additional resubmission data, these events do not appear to occur in
marked excess for conivaptan patients compared to placebo patients. This conclusion is based
on the lack of excess of these renal events in the overall controlied population; the slight excess
of these events in the controlled full-dose IV population (5.4% coni vs 4.6% pbo) does not
represent a strong signal.

7.1.7 Laboratory Findings

7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency
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Please see Appendix 10.2 for tables summarizing mean change from baseline for laboratory

values for intravenous populations. The following table summarizes findings from those data,

and from the data for the full safety population.

There were no clinically notable findings for mean change in hematology or urinalysis

parameters. There were some differences between treatment groups for mean change in certain

liver function tests, and for plasma glucose.

Table 7.1.7.3.1.1 Mean Change from Baseline for Liver Function and Plasma Glucose Laboratory Tests,
Using Last On-Treatment Measurement

“Full Dose” V' “Full Dose” IV in Pts “Full Dose” Contr IV® Overall
Safety’

Test Pbo | Coni Ceni Any | Pbo | Coni Coni | Any | Pbo | Coni Coni Any | Pbo | All
(units) 40/day | 80/day | Coni 40/day | 80/day | Coni 40/day | 80/day | Coni Coni
: Dose Dose Dose
ALT -5.2 5.8 6.6 5.6 -5.2 6.0 6.7 5.8 -5.2 27.5 6.6 14.9 ~1.3 2.2
(g/dL)
Alk 0.1 1.8 5.7 29 0.1 2.2 55 33 0.1 22 5.6 43 -2.1 -1.9
Phos
(U/L) .
AST -3.8 8.1 -7.8 44 34 10.0 -8.0 54 -3.8 44.9 47.8 153 -1.1 1.9
(U/L)
GGT 23 55 -0.1 2.6 2.3 5.9 -0.2 2.8 23 55 -0.1 2.6 49 1.2
(UL)
LDH - -8.8 3.0 -6.7 - -8.8 3.0 -6.7 - 29.8 ND? 17.2 -6.5 -4.1
(U/L) 23.8 ) 23.8 23.8
Total 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.1 -0.1 0.0 0.0 0.0
Bili :
(mg/dL)
Glucose { -0.5 42 1.9 "33 -0.5 5.1 1.8 44 -0.5 24 1.9 2.6 -6.8 1.0
(mg/dL)
Glucose - -2.4 10.0 0.1 - 24 10.0 0.1 - 10.3 10.0 10.2 -2.5 38
fasting 22.4 22.4 224
(mg/dL)
Doses in mg

Sources: Applicant’s Tables 2.7.4-14. 6F, 2.7.4-14.6B, 2.7.4-14.6A, Summary of Intravenous Safety; Table 14, Safety Update
1 Studies 027, 071, 074, 079, 080, 083

2 Studies 027, 071, 080

3 Studies 027, 071, 079

4 Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 047, 071, 080

5 No data provided in applicant’s table

In each of the populations presented above, small dose-related mean increases were noted for
conivaptan patients for AST, ALT and alkaline phosphatase, while placebo patients had little
mean change or a slight decline in these values. These changes were most marked in the 40
mg/day IV group in the set of “full dose” controlled intravenous studies. In this population,
mean AST and ALT more than doubled in the conivaptan group (ALT BL 24.0, LOTM incr
27.5; AST BL 30.4, LOTM incr 44.9). The clinical reviewer requested further information
regarding this finding and received details in an email from Dr. Donald Raineri on 3 Nov 05.
The mean increase in transaminases for the “full dose” controlled IV population was largely

driven by 14 patients from Study 071, which was done in patients with congestive heart failure.
In this study, apparently by chance, a larger percentage of patients from the conivaptan groups
had elevated transaminases at baseline than did patients in the placebo group. These differences
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included any baseline transaminase elevation above ULN (18% coni, 15% pbo), any baseline
transaminase >3x ULN (13% vs 10%) and any baseline transaminase >10x ULN (4% coni, 0%
pbo). Among these patients with elevated baseline values, conivaptan patients were not more
likely to have an increase from baseline than were placebo patients [7/18 coni with increase
(39%); 4/6 pbo with increase (67%)]. Most patients in the conivaptan groups who had an
elevated ALT or AST at baseline had a decline in their values by 48 hours, rather than an
increase. Among those conivaptan group patients who had an elevated baseline and a further
increase from baseline to end of treatment, 4/7 had declines in transaminases to below their
baseline by the 30-day followup, and two remained above baseline at 30-day followup (one had
no followup value). Among those placebo patients who had an elevated baseline and a further
mncrease from baseline to end of treatment, 2/4 had declines in transaminases to below their
baseline by the 30 day followup, and two remained above baseline at the 30-day followup. The
effect of Study 071 on the mean increase in transaminases is shown in the following table, which
includes separate columns for combined Studies 027, 080 and 071; 027 + 080; and 071 alone.

Table 7.1.7.3.1.2 Mean Change in Transaminases, Full Dose IV Studies in Patients, Shown With and Without
Study 071 .

Lab 027 + 080 + 071 027 + 080 (Without 071) 071 Alone
Coni Pbo Coni Pbo Coni Pbo

ALT (IU/L) 5.78 -5.16 1.95 -4.88 20.26 -5.56

AST (TU/L) 5.39 -3.75 -1.23 -1.88 30.26 -6.44

Source: Applicant’s Tables 2.7.4-14.6B, 2.7.4-14.6D, 2.7.4-14.6E, Summary of Intravenous Safety

Thus, it appears that, for the “full dose” IV studies, the differences between conivaptan and
placebo groups for mean change in transaminases are largely attributable to the conivaptan
patients within Study 071. Within that study, a larger percentage of patients in the conivaptan
group had baseline transaminase elevations than did patients in the placebo group. These
conivaptan patients with baseline elevations were not more likely to increase their values by end
of treatment than were placebo patients, and most of the conivaptan patients with baseline
elevations in transaminases had declines at end of study. However, one cannot rule out the
possibility that CHF patients, with or without baseline hepatic dysfunction, are more vulnerable
to hepatic dysfunction when exposed to conivaptan than to placebo. One can only state that
baseline differences between the groups make interpretation difficult, and caution is warranted.
For the full dose IV population excluding the CHF study 071, there does not appear to be a
signal of increased mean transaminases.

Fasting plasma glucose declined significantly in all placebo groups, but increased in all
conivaptan groups, for each of the populations in the above table. For intravenous populations,
the difference in mean change between groups was 32 mg/dL. This difference between
treatment groups was less marked for nonfasting glucose measurements. The reason for this
difference between treatment groups is not clear. Conivaptan is diluted in DSW, and it is
possible that the continuous infusion of dextrose-containing fluid contributes to this difference.
There was no difference between conivaptan and placebo groups for adverse events related to
diabetes mellitus.
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7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal

The following tables summarize those laboratory parameters for which conivaptan groups had
more shifts from normal to abnormal than did placebo groups. All liver function tests are also
included, because of the higher mean increases noted above in Section 7.1.7.3.1. Low electrolyte
values are also presented, because of the question raised in Section 7.1.5 (Common Adverse
Events) regarding adverse events of electrolyte depletion.

Table 7.1.7.3.2.1 Number and Percentage of Patients with Treatment-emergent Clinical Chemistry and
Hematology Laboratory Values, “Full Dose” IV Populations

“Full Dose” IV' “Full Dose” Contr IV* All “Full Dose” 1V
Abnl Test Pbo Coni Coni Any Pbo Coni Coni Any Pbo Coni Coni Any
(units) n/N | 40/day | 80/day | Coni n/N | 40/day | 80/day | Ceni n/N | 40/day | 80/day | Coni
(%) n/N n/N Dose (%) /N n/N Dose (%) n/N n/N Dose
(%) (%) n/N (%) (%) n/N (%) (%) n/N
(%) (%) (%)
ALT (g/dL) 0 3/241 2/102 5/382 0 3/105 2/102 5/246 0 3/179 1/62 4/280
>3x ULN (1.2) 2.0) (1.3) 2.9) (2.0) (2.0) (1.6) (1.6) (1.4
ALT (g/dL) 0 1241 2/102 3/382 0 17105 2/102 3/246 0 1179 2/62 3/280
>10x ULN (0.4) (2.0) (0.8) (1.0) (2.0) (1.2) (0.6) (3.2) (1.1)
Albumin 4/104 9/220 7102 18/361 4/104 3/105 7/102 12/246 4/64 9/179 7162 18/280
(g/dL) <2.5 (3.8) @.n 6.9) (5.0) (3.8) (2.9 6.9) @9 | 63) | (113) | a13) | (64
g/dL
Alk Phos 0 3/251 1/102 5/392 0 17105 1/102 3/246 0 3/179 1/62 5/280
(U/L) >400 1.2) (1.0) (1.3) (1.0) (1.0) (1.2) 1.7 (1.6) (1.8)
U/L
AST (U/L) 1105 5/251 17103 6/392 1/105 3/105 1103 4/246 1/65 5/179 1/63 6/280
>3x ULN (1.0) (2.0) (1.0) (1.5) (1.0) 2.9) (1.0) (1.6) (1.5) (2.8) (1.6) 2.1)
AST (U/L) 0 2/251 17103 3/392 0 2/105 1/103 3/246 0 2/179 1/63 3/280
>10x ULN (0.8) (1.0) (0.8) (1.9) (1.0) (1.2) (1.1) (1.6) (1.1
BUN:Cr 15/109 | 53/254 6/105 65/399 | 15/109 117108 6/105 23/253 | 15/69 52/182 6/65 64/287
Ratio >20 (13.8) | (20.9) (5.7 | (163) | (13.8) | (102) (5.7 o | @a1nl 286 9.2 | (22.3)
CPK (IU/L) 0 7/218 1/102 8/357 0 1/104 1102 2/243 0 7177 1/62 8/276
>3x ULN (3.2) (1.0) (2.2) (1.0) (1.0) (0.8) (4.0) (1.6) (2.9)
Cr (mg/dL) 5/109 14/254 11/105 32/399 5/109 9/108 11/105 27/253 5/69 14/182 11/65 32/287
>2 mg/dL (4.6) (5.5) (105 | 8.0 | (4.6 (8.3) 105 jgon |l an | an (169 | (1D
GGT (U/L) 1774 1/70 1/69 3/168 1/74 1770 1/69 3/168 1/34 1/29 1/29 3/87
>3x ULN (1.4 (1.4) (1.4 (1.8) (1.4) (1.4) (1.4) 18 | 29 (3.4) (3.4) (3.4)
GGT (U/L) 1774 0 0 1/168 1/74 0 0 1/168 1/34 0 0 1/87
>10x ULN (1.4) 06 | 1.4 0.6 | 2.9 (1.1)
LDH (U/L) 0 0 0 0 0 0 0 0 0 0 0 0
>3x ULN )
LDH (U/L) 0 ] 0 0 0 0 0 0 0 0 0 0
>10x ULN .
Phosphorus 0 0 1/74 1/189 0 0 1/74 1/189 0 0 0 17108
(mg/dL) 14 | (05 (1.4) (0.5) (0.9)
<2 mg/dL
Potassium 0 0 0 3/396 0 0 0 0 0 3/180 0 3/284
(mEgq/L) (0.8) a.7 C(1.])
<3 mg/dL
Sodium 0 3/252 0 5/396 0 0 0 3/250 0 2/180 0 4/284
(mEg/L) ) (1.3) (1.2) (1.1) (1.4)
>150 mEq/L
Total Bili 2/104 8/248 3/102 11/389 2/104 7/104 3/102 10/245 2/64 8/176 3/62 11277
(mg/dL)>2 (1.9) (3.2) (2.9) (2.8) (1.9) 6.7 (2.9) @n | egn 4.5) (4.8) (4.0)
mg/dL .
Glucose 5/103 13/247 6/101 27/386 5/103 5/103 6/101 19/242 | '5/63 13/175 6/61 27/274
(mg/dL) (4.9) (5.3) 5.9 (7.0) (4.9) (4.9) (5.9) (7.9) (7.9) (7.4) (9.8) (9.9)

103




Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochloride)

Table 7.1.7.3.2.1 Number and Percentage of Patients with Treatment-emergent Clinical Chemistry and
Hematology Laboratory Values, “Full Dose” I'V Populations

“Full Dose” IV’ “Full Dose” Contr IV® All “Full Dose” IV?
Abnl Test Pbe Coni Coni Any Pbo Coni Coni Any Pbo | Coni Coni Any
(units) n/N 40/day | 80/day | Coni n/N | 40/day | 80/day | Coni n/N | 40/day | 80/day | Coni
(%) n/N n/N Dose (%) n/N n/N Dose (%) n/N n/N Dose
(%) (%) n/N (%) (%) n/N (%) (%) n/N
(%) (%) (%)
>250 mg/dL
Uric acid, 4/50 10/125 7/45 20/178 4/50 5/50 7/45 15 4/28 10/106 7/26 20/140
female (8.0) (8.0) (15.6) (11.2) (8.0) (10.0) (15.6) (103 (14.3) 9.4) (26.9) (14.3)
(umol/L) (14.6) -
>475 umol/L
Uric acid, 1/53 6/90 9/52 20/170 1/53 3/51 9/52 17/131 1/35 | 6/68 9/31 20/127
male (1.9) 6.7 a73) | 18 | a9 (5.9) a73) | (13.0) | 2.9 (8.8) 29.0) | (15.7)
(umol/L)
>600 umol/L
Het (%) 6/106 29/249 9/104 40/392 6/106 5/104 9/104 16/247 6/66 29/177 9/64 40/280
<30% 67 | (1.6 @8n | a0 [ 61 (4.8) (8.7) 65 | 0.0 | 64 | a4n | (g43)
Doses in mg

Sources: Applicant’s Tables 2.7.4-16. 6F, 2.7.4-16.6B, 2.7.4-16.6A, 2.7.4-19.6A, 2.7.4-19.6B, 2.7.4-19.6F ; Summary of Intravenous Safety;
Tables 13 and 14, Safety Update

1 Studies 027, 071, 074, 079, 080, 083

2 Studies 027, 071, 080

3 Studies 027, 071, 079

Table 7.1.7.3.2.2 Number and Percentage of Patients with Treatment—emergent Clinical Chemistry and
Hematology Laboratory Values, Overall Safety Populatlon

Test Range of Clin Concern’ Pbo’ All Coni®
n (%) n (%)
ALT >3x ULN 3(0.9) 24(2.2)
ALT >10x ULN 0 5(0.5)
Alk Phos >220 TU/L 31(5.0) 126 (11.5)
AST >3x ULN 3(0.9) 25 (2.3)
AST >i0x ULN 0 6 (0.5)
CPK >1450 TU/L 0 5(0.5)
Creatinine >1.6 mg/dL 80 (22.1) 312 (27.7)
GGT >3x ULN 13(114) 37(10.9)
GGT >10x ULN 2(1.8) 3 (0.9)
Total bilirubin >3x ULN 3(0.8) 12(1.1)
Total bilirubin >10x ULN 1(0.3) 0
Hematocrit <33% (women); <37% (men) 121 (33.8) 363 (32.5)

1 Includes Studies 016, 017, 020, 021, 022, 023, 024, 025, 026, 027, 031, 032, 033, 034, 038, 043, 044, 047, 071, 080

2 Applicant’s identified range of concern; NB- differs from applicant’s range of clin concern identified for I'V populations

3 Total number of patients who underwent each test not provided; applicant’s tables state “percentages are based on the total number of
patients with a valid lab result for the given analyte”
Source: Applicant’s Tables 16, 17 and 18, Safety Update; ranges from Appdx 1, Safety Update

In each of the IV populations, and in the full safety population, a slightly larger percentage of
patients developed treatment-emergent transaminase elevations >3x ULN in the conivaptan
groups than did patients in the placebo groups. In Study 071 (CHF), which had a
disproportionate effect on mean transaminase levels for the total IV conivaptan population, 1/39
(2.6%) of placebo patients developed an AST of >3x ULN and none developed an ALT >3x
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ULN. No placebo patients in Study 071 developed any transaminase >10x ULN. Among
conivaptan patients in Study 071, a total of 3 patients developed an ALT and/or an AST >3x
ULN. Two conivaptan patients in Study 071 developed an ALT >10x ULN, and one conivaptan
patient developed an AST >10x ULN. The conivaptan patients in Study 071 with transaminases
>3x ULN and >10x ULN were distributed among the 40 mg/day and 80 mg/day IV groups, with
no patients with these changes in the 120 mg/day group. Overall, intravenous conivaptan
appears to be associated with a slightly increased risk of development of transaminases >3x ULN
and >10x ULN.

Increases in serum creatinine were more common among conivaptan-treated patients than among
placebo-treated patients; in the 1V studies, there appeared to be a relationship between
conivaptan dose and incidence of serum Cr >2 mg/dL.

In the IV studies, significant hypernatremia (serum sodium >150 mEq/L) occurred exclusively in
conivaptan-treated patients, although the incidence was low (1.2-1.4% for conivaptan-treated
subjects).

In the IV studies, the incidence of plasma glucose values >250 mg/dL was somewhat higher
among conivaptan-treated subjects than among placebo-treated subjects, with a possible
relationship between the incidence of significant hyperglycemia and conivaptan dose.

In the IV studies, hyperuricemia occurred more frequently among conivaptan-treated subjects
than among placebo-treated subjects. For female subjects, there appeared to be a relationship
between incidence of hyperuricemia and conivaptan dose.

In the IV studies, low hematocrit (<30%) occurred more frequently among conivaptan-treated
subjects than among placebo-treated subjects, without an apparent relationship to dose.

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

In the “full dose” IV population, only one placebo subject was reported to have withdrawn due to
a laboratory abnormality (hyponatremia). Among conivaptan-treated subjects, four patients
withdrew due to increased blood creatinine, three withdrew due to hypernatremia, and one
withdrew due to “blood urea increased”.

7.1.8 Vital Signs

No new information was provided by the applicant regarding vital signs. Please see original
clinical NDA review.

7.1.9 Electrocardiograms (ECGs)

No new information was provided by the applicant regarding electrocardiographic findings.
Please see original clinical NDA review.
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7.1.12 Special Safety Studies

Please see the original clinical NDA review regarding abplicant’s intensive QT study, which did
not reveal evidence of a QT-prolonging effect of conivaptan.

7.1.14 Human Reproduction and Pregnancy Data

No new information regarding human reproduction was reported. FDA Toxicology recommends
Pregnancy Category C, and the clinical reviewer concurs.

7.1.16 Overdose Experience

No cases of conivaptan overdose have been reported

7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Desbription of Primary Clinical Data Sources (Populations Exposed and Extent of
Exposure) Used to Evaluate Safety

7.2.1.2 Demographics

Please see the original clinical review for demographic characteristics of the overall safety
population which included all oral + IV studies. In the original NDA, there was no evidence of
imbalances in demographic characteristics to suggest problems with randomization. The

. following table illustrates demographic characteristics of the “full dose” IV population.

APPEARS THIS WAy
ON ORIGINAL

106



Clinical Review

Karen Murry Mahoney, MD

NDA 21697, Submission N-000-AZ
Vaprisol® (conivaptan hydrochioride)

Table 7.2.1.2 Demographic Characteristics of “Full Dose” 1V Population (Studies 027, 071,
080, 074, 079, 083)
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Source: Applicant’s Table 3, pg 17, Summary of IV Safety

There are no imbalances in demographic characteristics between the conivaptan and placebo
groups to suggest problems with randomization. Genders are equally represented, and a
substantial proportion of the study population was non-Caucasian (black or Hispanic). Almost
half of the study population was age 65 years or older; when one considers only patients (and not
healthy volunteers), 67% of placebo patients and 66% of conivaptan patients were age 65 years
or older. Overall results of these studies could reasonably be extrapolated to the elderly
population. Patients in the “full dose” controlled IV congestive heart failure Study 071 were
younger than those in the hyponatremia studies (027 and 080), with conivaptan group mean ages
of 63 years for CHF patients and 72 years for hyponatremia patients. CHF patients were also
more likely than hyponatremia patients to be male (64% male CHF conivaptan vs 38% male
hyponatremia conivaptan); this is reflective of the gender distribution of CHF patients in the
general population. ,

7.2.1.3 Extent of exposure (dose/duration)

Please see the original NDA review for information regarding the exposure by dose and duration
of the original full NDA safety population (IV + oral).

The following table enumerates subjects in the full development program, as of 1 Sep 04.
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Table 7.2.1.3.1

Enumeration of Subjects in the Conivaptan Development Program
Cutoff Date: Septemnber 1, 2004
Treatment Groups

Study Groups Conivaptan Placebo
Completed Phase 1
Single Dose 251 33
Multiple Dose 308 58
Phase 1 Subtotal 559 01
Completed Phase 2 and Phase 3
Placebo-controlled 042 374
Short Term (<« days) 308 134
Long Ferm i= 4 days) 634 246
Tncontrolled™ 91 4]
Shiort Term (< 4 days) 37 i
Long Term (2 4 days) 34 0
Completed Phase 2 and Phase 3 Subtotal 1633 374
Omgoing Phase 2 and Phase 3 Trials
Placebo-controlled 0 4]
Unceontrolled 113 0
Dngoing Phase 2 and Phase 3 Trials Subtotal 115 L8
Sinszle Dose Subtotal 394 96
Multiple Dose Subtotal 1313 3169
Grand Total 1707 465

T Patisnts from Study CR7-CL-G26 or 687-CL-027 could roll over mto the open-izbel extenzion stady 387-

CL431. Only pattents whe raceived placebo m 087-CL-126 ar -627 were comted 3z “new patiems” Sor
Study -031. Pattents from Study 987-CL043 could soll over inte Study 087-CL-047. Cniy patients who
recaived placebe m GR7-CL-043 were counted as “new patienis” for Studv -047.

Source: Applicant’s Appendix 2, Safety Update, pg 441

The following tables provide updated disposition and exposure by duration for the overall safety
population of all Phase 2 and Phase 3 studies.
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Table 7.2.1.3.2 Disposition, Overall Safety Population
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Table 7.2.1.3.3 Exposure by Duration, Overall Safety Population
211 IV + Qral Studies
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Source: Applicant’s Table 11, Safety Update, pg 264

A total of 971 patients received conivaptan for a duration of at least 2 days, and 800 patients
received conivaptan for at least 4 days. However, the majority of these patients received a dose
that resulted in a lower exposure than would occur with the full proposed dose of 40 mg/day IV.
Therefore, the intravenous exposure data are very important for assessment of safety.
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The following tables detail exposure by dose and duration for the “full dose” IV population.

Table 7.2.1.3.4 Disposition of Subjects, All “Full Dose” 1V Studies

weet k T
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Source: Applicant’s Table 4, pg 19, Summary of 1V Safety

Most patients (86% of conivaptan patients) completed treatment; adverse events leading to
discontinuation from study are discussed in Section 7.1.3.

Table 7.2.1.3.5 Duration of Exposure, All

“Full Dose” 1V Studies

=
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Source: Applicant’s Table 5, pg 21, Summary of I'V Safety

A total of 380 patients completed at least two days of IV conivaptan treatment in doses of at least
40 mg/day IV, and 240 completed at least 4 days; the applicant proposes a duration of treatment
of 2-4 days.

7.2.3 Adequacy of Overall Clinical Experience

The additional data submitted for intravenous use of conivaptan in the full dosing regimen
proposed for labeling permit characterization of the safety of intravenous conivaptan with regard
to commonly-occurring adverse events. Very rare events may not have been captured with this
number of patients.
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of
Data, and Conclusions '

The following adverse events appear likely to be related to use of intravenous conivaptan:
e Serious and nonserious infusion-site-related events, including pain, thrombophlebitis and

infection

Serious and nonserious cardiac failure events

Serious and nonserious hypovolemia-related events

Overly rapid correction of serum sodium (without apparent neurologic sequelae)

Atrial arrhythmias, with a possible relationship to hypokalemia

Pneumonia '

Dyspnea

Pollakiuria

Thirst

Transaminase elevations of >3x ULN and >10x ULN

Reversible increases in serum creatinine

Increases in fasting plasma glucose

The incidence of death appears to be numerically higher among conivaptan-treated patients for
the “full dose” controlled IV population, “full-dose” controlled IV CHF population, overall
safety population, “full dose” IV (patients) population, “full dose” IV “patients plus healthy
volunteers” population, and “full dose” IV hyponatremia population. The incidence of death did
not appear higher for conivaptan patients than for placebo patients in the overall controlied Phase
2/3 population, which included oral patients with lower exposure. There appears to be a
correlation between IV-equivalent dose of conivaptan and incidence of death for the overall
safety population, both in analyses by the Agency and in repeat analyses by the applicant. When
examining hyponatremia and CHF populations separately, the death-dose relationship was
strongest for CHF patients, and was not significant when considering only hyponatremia
patients. Among all patients with a diagnosis of congestive heart failure at study entry who were
treated with full-dose IV conivaptan, there appeared to be a dose-related increase in the rates of
crude mortality and mortality per unit of patient-time. When examining the relationship between
pharmacodynamic response and incidence of death for the overall Phase 2/3 population, there
appeared to be an increase in incidence of death by increasing quartile of change from baseline in
serum sodium. However, when one examined only patients in hyponatremia studies, there was
no apparent relationship between incidence of death and pharmacodynamic response quartile for
either the primary endpoint of these studies (change from baseline in serum sodium AUC), or
change from baseline in absolute serum sodium. With the addition of patients from CHF studies
to the patients from hyponatremia studies, to make up the entire Phase 2/3 population, the
aforementioned apparent relationship between serum sodium response and incidence of death
emerged.

In the clinical reviewer’s opinion, there does not appear to be an increased risk of death for

conivaptan used in the treatment of hyponatremia in the absence of congestive heart failure.
However, there appears to be a signal for a dose-related increase in risk of death among patients
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with underlying congestive heart failure. While the clinical reviewer cannot definitively
conclude that conivaptan increases the risk of death for congestive heart failure patients, this
signal is such that the clinical reviewer recommends that congestive heart failure patients not
receive conivaptan outside the clinical trial setting at this time.

A potentially significant limitation of interpretation of the safety of conivaptan is related to
blinding. Investigators were blinded to treatment assignment, but not to serum sodium levels,
and might have been able to surmise which subjects were receiving conivaptan. It is also quite
likely that investigators and other caregivers could tell by signs and symptoms which patients
were recetving conivaptan and which were receiving placebo; urine output and thirst were
markedly higher in conivaptan-treated patients. This could have resulted in differences in
investigator behavior in choice of other treatments and fluids. It could also have influenced
handling of adverse event risk and categorization. For example, a very high urine output could
have prompted nursing concern for volume depletion risk, and extra nursing vigilance for
orthostatic hypotension and fall prevention. An investigator who could be fairly certain that a
patient was receiving conivaptan might be unconsciously less likely to record an adverse event or
assign causality for an adverse event to conivaptan. Thus, underrepresentation of adverse event
risk of conivaptan could have occurred.

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

The applicant submitted a small amount of controlled data for the use of intravenous conivaptan
in the treatment of hyponatremia, essentially limited to Study 027, in which 55 patients were
exposed to conivaptan. Therefore, the clinical reviewer considered pooled data for the
following populations:

e “Full Dose” Controlled IV (258 coni subjects): Study 027 (hyponatremia- 55 coni pts),
Study 071 (CHF- 122 coni pts), Study 079 (QT study, 81 coni healthy volunteers);
included patients who received at least 40 mg/day intravenous conivaptan for at least 2
days

e “Full-dose” IV in patients (292 coni pts): Study 027, Study 071, and Study 080 (open-
label hyponatremia, 115 coni pts); included patients who received at least 40 mg/day
intravenous conivaptan for at least 2 days

e “Full Dose” IV (404 coni subjects): “Full dose” controlled IV studies plus Stady 080
(open-label hyponatremia, 115 coni pts), 083 (healthy volunteer, oral vs IV PK, 21 coni
subjects), and 074 (healthy volunteer PK, 10 coni subjects); included patients and healthy
volunteers who received at least 40 mg/day intravenous conivaptan for at least 2 days

o Placebo-controlled Phase 2/3 (942 coni subjects): mcluded IV and oral; included studies
for hyponatremia and CHF indications; included “full dose” and lower exposures
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e Overall safety population (1148 coni subjects): included IV and oral; included controlled
and uncontrolled studies; included studies for hyponatremia and CHF indications;
included “full dose” and lower exposures

In order to increase the interpretability of the data, the clinical reviewer often presented
information separately for two or more of these populations, particularly when it appeared that a
potential safety signal was occurring more frequently in one population compared to others.

8 ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

Please see Sections 5.2 and 6.1-6.3 for issues related to dosing regimen and administration.

8.2 Drug-Drug Interactions

In the approvable letter, a warfarin interaction study was recommended, using the full dose
proposed for labeling. The applicant did not provide the results of a study, but states that a
protocol is being developed. A Phase IV commitment for completion of a full-dose warfarin
interaction study is recommended. v

Conivaptan is a potent inhibitor of CYP3A4, and two cases of thabdomyolysis occurred in early
clinical trials in patients who were taking CYP3A4-metabolized statins. This led to the
applicant’s proposed restriction of use of the drug to short-term intravenous use in hospitalized
patients only, in order to reduce the likelihood that the drug would be coadministered with
certain statins or other CYP3A4 metabolized drugs. However, in the original NDA, multiple
protocol violations occurred in which patients received prohibited CYP3A4-metabolized drugs.
This led to doubt regarding whether the proposed restriction to the setting of use would be
adequate to minimize the risk that patients would received these drugs. In the approvable letter,
the Agency recommended that the applicant develop a risk management plan to minimize this
risk. The applicant did not include a risk management plan with this submission, but states that
they intend to develop one. The applicant states that they are “committed to providing
information to physicians and pharmacists to optimize patient care and ensure the safe use of the
product”.

On 29 Nov 05, the clinical reviewer requested from Astellas a listing of all adverse events that
occurred in hospitalized patients who received prohibited CYP3A4 drugs, and on 5 Dec 05, the
applicant responded via an email from Dr. Donald Raineri. New data regarding specific adverse
events occurring in patients who received prohibited CYP3 A4-metabolized drugs showed that
most protocol violations were related to benzodiazepines or calcium channel blockers. Adverse
events which occurred in these patients did not appear to be related to the prohibited CYP3A4
drugs. Specifically, patients who received prohibited benzodiazepines did not experience coma
or altered level of consciousness. Patients who received prohibited CYP3 A4 drugs also did not
develop events plausibly related to excess action of conivaptan, such as events of hypotension, at
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a rate higher than that seen in the overall Phase 2/3 study population. Specific events plausibly
related to CYP3A4 interactions, such as ventricular dysrhythmias, did not occur at a higher rate
among patients who received prohibited CYP3A4 drugs than among those who did not receive
CYP3A4 drugs in the same group of studies. The incidence of adverse events among
hospitalized patients who received prohibited CYP3A4 drugs was lower than the incidence of
adverse events among outpatients who received prohibited CYP3A4 drugs, indicating that
restriction of use to the hospital setting may indeed reduce the risks associated with concomitant
administration of CYP3A4-metabolized drugs. '

8.3 Special Populations

In the approvable letter, Biopharmaceutics requested special population studies, using the full
planned dose for labeling, in the elderly and in patients with hepatic impairment.

8.3.1 Hepatic Impairment

The applicant provided no new information regarding use of conivaptan in patients with hepatic
impairment.

8.3.2 Elderly

The applicant did not provide a separate study in the elderly at the full planned dose for labeling,
but provided analysis of data from elderly patients in Study 080. Please see the
Biopharmaceutics review for complete discussion of these data. In Study 080, the majority of
patients for whom rich PK data were available were >65 years of age (11/12 patients in the 20
mg/day group; 12/14 in the 40 mg/day group). The applicant provided the following PK data for
the patients who were >65 years of age.

APPEARS THIS WAY
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Table 8.3.2 Conivaptan PK Parameters for Patients >65 Years of Age, Study 080

IV Conivapian IV Conivapian
Parameter ) 9 -
20 mg/day§ 40 mg/dav§

Conivapian concentration at 8.5 hours?
{ng/mL}

n 11 12

Mean = 5D 330.30 £ 174,689 787.24 £ 328.963

Median 366.72 746.00

Range ] — l ee—— |
Conivaptan concentration at 86 hours ‘
(ng/mL)

1 8 10

Mean = SD 166.71 = 185317 447 04 = 303,347

Median 117.03 238.00

Range ——, ol m—— ]
AUCy s {ng-hrymL)

n 11 12

Mean= 58D 13327.41 £ 12961.393 | 33879.63 = 35680 561

Median 977764 18119.07

Range ———— L ;—§ |
Elimination Half-life (hr)

n 11 12

Mean = SD 8013373 960+3572

Median 715 8.60

Range anmm— | e
Clearance (L)

n 11 12

Mean = 5D 1307+ 9.963 1382+ 13771

Median 10.23 251

Range ’..,

\
Source: Applicant’s Table 3, Section 6.2.2, Pg 342, Response to Deficiencies in NDA

As was noted in healthy volunteers, the pharmacokinetics of conivaptan are nonlinear in the
elderly, with a more than proportionate increase in exposure with increasing dose. In the initial
NDA, the applicant calculated a 2-fold increase in exposure for healthy elderly subjects
compared to healthy young subjects. In healthy volunteers after a single dose, the half-life of
conivaptan was approximately 5 hours, but declined to 3 hours with repeated dosing.

The data presented by the applicant above do not permit comparison of the PK in elderly patients
to the PK in younger patients. The clinical reviewer defers to Biopharmaceutics regarding
whether the data provided adequately characterize the PK of conivaptan in the elderly, and

~ whether further study is needed. :

8.4 Pediatrics

The use of conivaptan in pediatric patients has not been studied, and use in chlldren under age 18

years is not recommended. c \ A

2
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8.7 Postmarketing Risk Management Plan

The applicant did not submit a risk management plan with this NDA resubmission. The
applicant states that they intend to develop a risk management plan to reduce the risk that
conivaptan will be administered to patients who are receiv