Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

7.1.5.6 Additional analyses and explorations

Explorations of demographic interactions

o No formal studies to evaluate the effects of intrinsic demographic factors (age, gender,
and race) on the safety of Vorinostat were conducted.

o With the exception of a slight male predominance, demographics including age, gender
and race were similar across all study populations.

o A slightly higher median age in the overall non-CTCL population was observed.

o Safety outcomes by age, gender and race in those patients who received Vorinostat at a
dose of 400 mg in the CTCL population were reviewed. No effect on safety was
observed. In all other population, the patients were too few to allow a meaningful
evaluation.

Age

The following table summarizes the clinical and laboratory adverse experiences for patients <65,
>65, and >75 years for the Vorinostat Monotherapy — CTCL population.
o Inthose patients who received Vorinostat 400 mg once daily, clinical adverse
experiences were reported for comparable proportions of patients in all age groups.
o A slightly lower proportion of patients >75 years of age at this dose had laboratory
adverse experiences; however, the subset is small (n = 12).

Table 138. Number (%) of Patients with Clinical and Laboratory Adverse Experiences
Vorinostat Monotherapy — CTCL (Applicant's Table)

\ Chinieal Adverse Expsaniences L zhevatory ddverse Expensuces
Aze
LE"EI'_ 00 mg QD 300 mgp Dozes zbove 200 mg 0 300z Dozes sbove
(Yewss} | continuows BID 377 MID continuous BID 37 MID

=65 4850 {96.0%) | 3 Q000% | 35{100.0%; | 1300280 | 33 560.0%;) 125 (26.6%)
=B5 343701.9%) | TTA000%) | WU | 125V | 45010 {42 5%
=78 1332481 W) | 31 000%) | $400.0%) | 212{16.7%; { i
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Gender

The following table summarizes by gender the proportion of patients with clinical and laboratory

adverse experiences for the Vorinostat Monotherapy — CTCL population.
o Clinical adverse experiences were reported in comparable proportions of male and female

patients in the population that received Vorinostat 400 mg once daily

Table 139. Number (%) of Patients with Clinical and Laboratory Adverse Experiences
(Vorinostat Monotherapy — CTCL) (Applicant's Table)

Climiczl Adverse Experiences Laboratmy Adverse Fxperiences
400z QD 30 me Dioses above 450 ez QD 300 mz Diozes above
Gender continuons BID 37 MID contbmous B 37 MID
Male F46(98.3% | FS{I00.0% | SBLI00.0% | M8 3045 | 35 {R00%) | 296{33.3%)
Female | 40041 (97.8%5 | Z7{100.0%) | &BIGO0%) | 1241(20.3%) | 47{57.1%} | 28{33.3%
Race

The following table summarizes by race the proportion of patients with clinical and laboratory

adverse experiences in the Vorinostat Monotherapy — CTCL population.
o Comparable proportions of patients reported clinical adverse experiences in the
population that received Vorinostat at 400 mg once daily.

Table 140. Number (%) of Patients with Clinical and Laboratory Adverse Experiences
(Vorinostat Monotherapy — CTCL) (Applicant's Table)

Chinieal Sdverse Expaniencas I sberatory Adverse Experiances
400 mz 300 mg Brose above 400 rag 300 mg Dozes abore
Race QB ontirmons BiD 37 MID QD combinons BID 37 MID
White 5871 95.8% | 88{100.0%) | 291000 | 21571 {39.6%; | 48 5300%) | 35{31.3%)
Black INL4092.0%) | $4 {10005 | 373 (300.0%) | 31473 %) 13{333%) | 1223313
Asiay 143 {106.0%) 00 £0.0%53 G0 £6.0%) 041 (0.0%) 00 £0.0%) 070 {0.0%3
Othayr 143 {106.5%5) {70 £0.0%} G0 (6.0%) 0¢1{0.0%> 00 {0.0%0} {76 {0.0%}
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7.1.6 Less Common Adverse Events
7.1.7 Laboratory Findings

7.1.7.1 Overview of laboratory testing in the development program

Laboratory tests were performed as specified in each protocol—these were not identical across
protocols. In order to evaluate any potential laboratory abnormalities, all laboratory test values
were analyzed irrespective of whether a clinical or laboratory adverse experience was reported
by the Investigator.
o All laboratory values were assigned a grade in accordance with the NCI Common
Terminology Criteria for Adverse Events (CTCAE) Version 3.0.
o In these tabulations, if a patient had more than one graded abnormality for a laboratory
test category, only the highest grade was counted.
o The percentage of patients with the laboratory abnormality was calculated by using as the
denominator the number of patients who had the laboratory test post-baseline (N).

Laboratory evaluation data is presented by individual study populations. The focus of this
analysis is Vorinostat Monotherapy — CTCL population assigned to 400 mg once daily dosing.

o For each population, a general summary of laboratory evaluations is followed by a
summary of the shifts in laboratory parameters from the baseline values (observed at each
dose level studied within the population).

o In addition, comparisons are performed across different doses within a population, and
where appropriate, comparisons are made to 400 mg once daily dosing in the Vorinostat
Monotherapy — CTCL population.

Shift Analysis

As the overall incidence of an abnormality may not be relevant when many abnormalities are
present at the baseline in many of the patients, the shifts (the frequency of changes in the
laboratory values for worse or better) were determined and analyzed (Shift Analysis).

In the laboratory shift data tables, the number of patients (M) who had a CTCAE grade change in
at least 1 post-baseline value is compared to the number of all patients who had at least 1 post-
baseline value for the laboratory test (N).

o To be included in the analysis, patients had to have at least one post-baseline test.

o Missing baseline values were assigned Grade 0.

A clinically meaningful shift in the CTCAE Grade was defined as:
o A shift from less than Grade 3 to Grade 3, Grade 4 or Grade 5, or
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o A shift from Grade 0 to Grade 2

The change in CTCAE Grade from baseline to the worst post-baseline value included Grade
changes in both directions of the baseline value to include improved and worsened shifts.

o Patients with >1 post-baseline value with a shift that worsened and later improved, as
well as patients with >1 post-baseline value with a shift that showed consistent
improvement from baseline, were reported in these tables.

o Changes in the Grades with respect to the actions taken in Vorinostat treatment are also

- displayed on the laboratory shift tables.

o All percentages are calculated with the number of patients who had a post-baseline
change in the safety analysis (M) as the denominator (and not the number of patients with
a clinically meaningful shift).

7.1.7.2 Selection of studies and analyses for drug-control comparisons of
laboratory values '

o Data from all the studies listed in the safety analysis for AEs (See 7.1 METHODS AND
FINDINGS) was used in the analysis of laboratory values in this section.

- APPEARS THIS WAY
- ON ORIGINAL
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7.1.7.3 Standard analyses and explorations of laboratory data

Vorinostat Monotherapy — CTCL

Summary Comparison of Clinical Laboratory Evaluations — Vorinostat Monotherapy —
CTCL

Of the 87 patients in the Vorinostat Monotherapy CTCL population assigned to Vorinostat
monotherapy at a dose of 400 mg once daily, all patients had laboratory tests performed during
treatment with the study therapy. Also, all 24 patients assigned to receive all other doses of
Vorinostat monotherapy had 1 or more post-baseline laboratory tests.

o Patients in both treatment groups had similar laboratory abnormality profiles.
o The most common laboratory abnormalities seen in the patients assigned to Vorinostat
monotherapy at a dose of 400 mg once daily, when all grades are included:

o Increased serum glucose 69.0%
o Increased serum creatinine  44.8%
o Decreased hemoglobin 58.6%
o Decreased platelets 46.0%
o Decreased lymphocyte count 34.5%
o Decreased WBC count 24.1%
o Increased INR 33.3%
o Increased urine protein 51.4%

o These were also the most common laboratory abnormalities regardless of the grade, in
the population of patients who received all other doses of Vorinostat monotherapy.

o The majority of these laboratory abnormalities were Grade 1 or Grade 2.

o Clinically meaningful shifts in laboratory abnormalities were seen most commonly for
increased serum glucose, increased serum creatinine, decreased hemoglobin, and
decreased platelets in the patients who were assigned to receive Vorinostat at 400 mg
once daily. Similar findings were evident in the patients who were assigned to receive all
other doses of Vorinostat monotherapy in this population.

o Clinically meaningful grade shifts in increased urine protein were seen in only 3 patients
who received Vorinostat at 400 mg once daily

Evaluation of Laboratory Abnormalities by the Highest CTCAE Grade — Vorinostat
Monotherapy — CTCL

In the following table, laboratory abnormalities by highest grade for each test are shown and the

number of patients who had a graded abnormality during treatment (n) are compared to the
number of patients who had the test performed post-baseline (N).
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The patients assigned to the treatment group of Vorinostat monotherapy 400 mg once daily (the
clinically recommended dose and schedule) were the primary treatment group in the CTCL
population. The small numbers of patients in this population who were assigned to other
treatment groups (24) and received other doses of Vorinostat monotherapy were combined into
one second group for these data analyses.

400 mg Once Daily

The most common laboratory abnormalities, regardless of grade, occumng in at least 10% of the
patients, listed in order of decreasing frequency were:

o Increased serum glucose in 60 of 87 patients 69.0%
o Increased serum cholesterol in 49 of 74 patients 66.2%
o Increased serum triglycerides in 49 of 74 patients 66.2%
o Increased serum creatinine in 39 of 87 patients 44.8%
o Decreased total serum carbon dioxide in 28 of 74 patients 37.8%
o Increased serum alkaline phosphate in 18 of 87 patients 20.7%
o Decreased serum phosphorus in 17 of 87 patients 19.5%
o Increased serum aspartate aminotransferase in 14 of 87 patients  16.1%
o Decreased serum potassium in 14 of 87 patients 16.1%
o Increased serum alanine aminotransferase in 13 of 87 patients 14.9%
o Decreased serum calcium in 13 of 87 patients 14.9%
o Decreased glucose in 10 of 87 patients 11.5%

The most common hematology abnormalities, regardless of grade, occurring in at least 10% of
patients, listed in decreasing order of frequency, at this dose were:

" o Decreased hemoglobin in 51 of 87 patients : 58.6%
o Decreased platelet count in 40 of 87 patients - 46.0%
o Decreased lymphocyte count in 30 of 87 patients 34.5%
o Decreased WBC count in 21 of 87 patients 24.1%
o Of the 18 patients with INR test, 6 of the 18 patients (33.3%) had increased INR
o The most common urinalysis abnormality was increased urine protein in 38 of 74 patients

(51.4%)

The laboratory abnormalities (chemistry and hematology) that were Grade 3 included:

o Decreased lymphocytes in 9 patients 10.3%

o Increased glucose in 5 patients 5.7%

o Decreased platelets in 4 patients 4.5%

o Decreased potassium in 3 patients - 3.4%

o Increased INR in 3 patients 3.4%

o Increased serum creatinine, decreased serum phosphorus, increased serum triglycerides,

decreased absolute lymphocyte count, and decreased hemoglobin—each in 2 patients
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o Decreased serum glucose, decreased serum sodium, increased serum potassium,
increased serum aspartate aminotransferase, increased serum cholesterol, and decreased
WBC—each in 1 patient

Laboratory abnormalities (chemistry and hematology) that were Grade 4 included:

o Increased uric acid in 3 patients (3.4%)

o Decreased absolute lymphocyte count in 2 patients (2.2%)

o Decreased absolute neutrophil count, decreased neutrophils, decreased lymphocytes and
decreased platelets—each occurred in one patient

o Majority of the laboratory abnormalities were Grade 1 and Grade 2

o Only grade 3 laboratory abnormality > 10% was decreased lymphocytes

o The only serious laboratory adverse experience considered by the Investigator to be
related to Vorinostat in this population was Grade 3 increased serum creatinine. These
laboratory adverse experiences occurred in patients dosed above MTD.

o The three laboratory abnormalities with the highest frequency (regardless of the grade)
were increased serum glucose, increased serum cholesterol and increased serum
triglycerides. The evaluation of glucose and lipids was not necessarily done in the fasted
state for all measurements as this was not mandated by study protocol.

All Other Doses of Vorinostat Monotherapy in CTCL Population

The number of patients for each test category was determined by the number of patients who had
a post-baseline value for the laboratory test.

The most common serum chemistry abnormalities occurring in at least 10% of patients,
regardless of grade, in descending order of frequency:

o Increased serum glucose in 19 of 24 patients 79.2%
o Decreased serum albumin in 12 of 24 patients 50.0%
~ o Increased serum alkaline phosphatase in 11 of 24 patients 45.8%
o Decreased serum calcium in 9 of 24 patients 37.5%
o Increased serum aspartate aminotransferase in 8 of 24 patients 33.3%
o Decreased serum phosphorus in 8 of 24 patients 33.3%
o Increased serum uric acid in 6 of 24 patients 25.0%
o Increased serum creatinine in 5 of 24 patients 20.8%
o Decreased serum potassium in 5 of 24 patients 20.8%
o Decreased serum sodium in 5 of 24 patients . 20.8%
o Increased total serum bilirubin in 5 of 24 patients 20.8%
o Increased serum potassium in 3 of 24 patients 12.5%

The most common hematology abnormalities:

o Decreased hemoglobin in 23 of 24 patients 95.8%
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o Decreased platelet count in 16 of 24 patients ' 66.7%
o Decreased absolute lymphocyte count in 13 of 24 patients 54.2%
o Decreased WBC in 9 of 24 patients 37.5%
o Decreased absolute neutrophil count in 5 of 24 patients 20.8%

o Of the 3 patients with hemostatic function tests, 2 patients (66.7%) had increased INR.
Grade 3 or Grade 4 laboratory abnormalities, each in 3 (12.5%) or fewer patients:

o- Decreased platelets, decreased hemoglobin, decreased absolute lymphocyte count,
decreased potassium, decreased phosphorus, increased INR and prolonged prothrombin
time.

In the two treatment groups in this population, the laboratory safety profiles are similar in that
increased serum glucose occurs with the highest frequency in both groups.

o Sixty (60) of 87 patients (Vorinostat 400 mg once daily group) had increased glucose, 27
patients had an increased glucose reported as Grade 1, 28 patients had Grade 2 increased
serum glucose and 5 patients experienced an increased glucose level of Grade 3.

o These glucose elevations may not have been evaluated in the fasted state. Comparing the
serum glucose abnormalities to the adverse experience reports, there is consistency with
the observation that the most of the laboratory abnormalities of increased serum glucose
were Grade 1 or Grade 2 and were not reported as adverse experiences.

o The patients in all the other monotherapy groups who had increased serum glucose had
reported laboratory values of Grade 1 or Grade 2. No patient had increased serum glucose
levels of Grade 3 or Grade 4.

Increased serum creatinine was also present in both treatment groups.
o Thirty-nine (39) of 87 patients administered Vorinostat at a dose of 400 mg once daily
had increased creatinine: 32 of these increased values were Grade 1; 5 were Grade 2; and
2 were Grade 3.
o Comparison of the laboratory abnormalities to the Clinical and Laboratory adverse
experiences (discussed earlier in this review) shows the consistency of the finding that
majority of the laboratory abnormalities of increased serum creatinine were Grade 1 or 2.

The difference in the serum chemistry profiles between the two treatment groups in this
population occurs because the patients administered Vorinostat at a dose of 400 mg once daily
treatment group had increased cholesterol and increased triglycerides (49 of 74 or 66% of the
patients) and these laboratory tests were not performed in the 24 patients in the other
monotherapy groups.
o Evaluation of lipids was not necessarily done in the fasted state for all measurements, as
this was not mandated by the study protocol.

The hematology and hemostatic function safety profiles in the two treatment groups were
similar.
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Thirty-eight (38) patients in this population experienced increased urine protein. Thirty-one of
these were Grade 1 and 7 were Grade 2. The increased urine protein that is present in the patients
administered Vorinostat at a dose of 400 mg once daily group is not noted in the other
monotherapy treatment groups because no patients in the other groups had a urinalysis test
performed while on the study therapy. However, in none of these cases the Investigator
considered proteinuria as an adverse experience, i.e., as a clinically significant laboratory
abnormality.

Table 141. Laboratory Abnormalities by Highest Grade (Vorinostat Monotherapy —
CTCL) (Applicant's Table)
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Evaluation of Clinical Laboratory Abnormalities by Clinical Laboratory Shift Analysis —
Vorinostat Monotherapy — CTCL

The laboratory shift data is summarized in the following table. The number of patients (M) who
had a change in at least 1 post-baseline value is compared to the number of all patients who had
at least 1 post-baseline value for the laboratory test (N). It also includes data for laboratory
values for the test.

400 mg Once Daily

Serum glucose

Sixty (60) of the 87 patients (69%) in this treatment group had serum glucose post-baseline.

O
O

Forty-six (46) of these 60 patients (67.6%) experienced a worsening of the grade value.
In thirty-eight (38) of the 46 patients (77%) grade changes improved at subsequent serum
glucose tests—8 improved to Grade 1 and 30 improved to Grade 0—however, in the
other 8 of the 46 patients (17.4%) there were no further changes in serum glucose with
subsequent serum glucose tests.

In 28 patients increased serum glucose improved without any action taken in regard to
Vorinostat treatment, in 6 patients it improved after dose interruption or dose
modification, and in 4 after discontinuation of Vorinostat therapy.

Twenty-one (21) of the 46 patients (45.7%) experienced clinically meaningful shifts in
their increased serum glucose levels.

Fourteen (14) of these 21 patients (30.4%) worsened and then improved with subsequent
tests, and 7 (15.2%) showed no further changes.

Seven (7) of the 21 patients (15.2%) improved to Grade 1, and 7 (15.2%) improved to
Grade 0. Nine (9) of the 21 patients (19.6%) who improved to Grade 1 or Grade 0,
improved with no action taken in regard to Vorinostat treatment, 3 improved after dose
interruption or dose modification of Vorinostat treatment, and 2 improved after
discontinuation of Vorinostat treatment.

Serum creatinine

All of the 87 patients assigned to this treatment group had serum creatinine tests performed post-
baseline.

O

Thirty-six (36) of these 87 patients (41.4%) who had post-baseline serum creatinine tests,
experienced changes from baseline values of increased serum creatinine (worsened); four
(4) of these 36 (11.1%) had clinically meaningful shifts.

Fourteen (14) of the 36 patients (38.9%) worsened and then improved at subsequent
serum creatinine tests—2 (5.6%) improved to Grade 1, and 11 (30.6%) improved to
Grade 0.
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o Eight (8) patients improved to Grade 0 or Grade 1 with no action taken in regard to
Vorinostat treatment, 4 improved to Grade 0 or Grade 1 after dose interruption or dose
modification of Vorinostat therapy, and 1 after discontinuation of Vorinostat therapy.

o Four (4) of the 36 patients (11.1%) had clinically meaningful shifts.

o One patient improved to Grade 1, and 2 patients improved to Grade 0.

o One patient improved to Grade 1 or Grade 0 with no action taken in regard to Vorinostat
treatment, and 2 patients improved to Grade 1 or Grade 0 after dose interruption or dose
modification of Vorinostat treatment.

Serum potassium

All of the 87 patients in this treatment group had post-baseline serum potassium values.

o Thirteen (13) patients experienced post-baseline change in serum potassium values: 12 of
the 13 patients had a worsening of grade level from the baseline (decreased serum
potassium), and 1 improved.

o Ten 10 patients with decreased serum potassium worsened and then improved: 5
improved to Grade 1 or Grade 0 without any action in regard to Vorinostat treatment, 4
after dose interruption or dose modification, and 1 after discontinuation of Vorinostat
treatment.

o 3 of 13 patients (23.1%) had a clinically meaningful shift, however, all 3 improved to
Grade 0 with no action taken in regard to Vorinostat treatment.

Hemoglobin

All 87 patients assigned to this treatment group had post-baseline hemoglobin values

o Thirty-four (34) patients (39%) experienced changes in the post-baseline values—33 of
the 34 patients experienced worsening of their hemoglobin values.

o Twelve (12) of the 34 patients (35.3%) worsened and then improved: 9 improved to
Grade 0 and 3 improved to Grade 1. _

o Eight (8) improved with no action taken in regard to Vorinostat treatment, 3 after dose
interruption or dose modification, and 1 patient improved with discontinuation of
Vorinostat treatment. Twenty-one (21) patients had no further change in the later
hemoglobin test results.

o 5 patients (14.7%) had clinically meaningful shifts. One (1) patient had no further
changes with subsequent tests, 2 patients improved to Grade 1, and two (2) to Grade 0.
o One patient improved to Grade 1 or Grade 0 with no action taken in regard to Vorinostat

treatment, and 3 after dose interruption or dose modification of Vorinostat treatment. .

Reviewer Comments: Usage of blood transfusions could not be ascertained from the applicant’s
data.

Platelet count

All 87 patient assigned to this treatment group had post-baseline platelet counts.
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(e}

Thirty-nine (39) of the 87 patients (44.8%) experienced post-baseline changes in platelet
counts. All 39 patients experienced a worsening (decreased platelet counts). Seven (7) of
the 39 patients (17.9%) with post-baseline decreased platelet counts had clinically
meaningful shifts. _
Twenty-nine (29) of the 39 patients (74.4%) with post-baseline decreased platelet count
worsened and then improved at later test results—27 improved to Grade 0 and 2
improved to Grade 1, and 10 patients showed no change in subsequent test results.
o Eighteen (18) patients with decreased platelets improved with no action taken in
regard to Vorinostat treatment, 8 improved after dose interruption or dose
- modification, and 3 after discontinuation of Vorinostat treatment.
Seven (7) patients had clinically meaningful shifts. One (1) patient showed no further
change with subsequent tests, 2 patients improved to Grade 1, and 4 improved to Grade 0.
o One (1) patient improved with no action taken in regard to Vorinostat treatment,
and 5 improved to Grade 1 or Grade 0 after dose interruption or dose modification
of Vorinostat treatment.

Urine protein

Of the 87 patients assigned to this treatment group, 74 (85.1%) had post-baseline urinalysis tests
performed

O

Thirty (30) of the 74 patients (40.5%) experienced a post-baseline change in urine
protein; 29 experienced worsening of increased urine protein values, in 3 patients the
shifts were considered clinically meaningful.

18 patients worsened and then improved on subsequent tests, and 11 patients showed no
change in the increased urine protein values on subsequent testing.

16 patients improved to Grade 0 and 3 improved to Grade 1.

14 patients improved with no action taken in regard to Vorinostat treatment, 4 improved
after dose interruption or dose modification of Vorinostat treatment.

3 patients had clinically meaningful shifts: 1 patient showed no further changes, and 2
patients improved to Grade 1 with no action taken in regard to Vorinostat treatment.

Lymphocyte count

Eighty-seven (87) patients assigned to this treatment group had post-baseline lymphocyte count

values.

o Twenty-four (24) of the 87 patients (27.6%) experienced changes in their post-baseline

O

values. Two (2) of the 24 patients (8.3%) improved at subsequent tests and 22 worsened
at subsequent tests.

Nineteen (19) of the 24 lymphocyte count changes were clinically meaningful shifts.
One (1) of the 24 patients (4.2%) who had post-baseline changes in lymphocyte counts,
showed a consistent improvement from baseline on the subsequent tests, 11 of the 24
patients experienced no change in subsequent tests, and another 11 of the 24 patients
worsened and then improved—1 patient improved to Grade 1, and 10 to Grade 0.
Eleven (11) patients improved with no action taken in regard to Vorinostat treatment
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Serum uric acid

Eighty-seven (87) patients assigned to this treatment group had post-baseline uric acid values,
and 6 of these patients (33.3%) had post-baseline changes; however, none of the patients was
determined to have clinically meaningful shifts.

300 mg Twice Daily (n = 12)

For comparison, the laboratory tests identified in the 400 mg once daily treatment group are also
reviewed in this treatment group.

Serum glucose

Nine (9) of the patients assigned to this treatment group had post-baseline serum glucose values,
and 7 of these 9 patients (77.8%) experienced a worsening of grade level—in 2 of these 7
patients (28.6%) grade shifts were clinically meaningful.

o Six (6) of the 7 patients (85.7%) had grade changes that worsened and then improved
with subsequent serum glucose tests and 1 of the 7 patients (14.3%) had no further
change in serum glucose on subsequent testing.

o In 2 of the 6 patients improved to Grade 1, and 4 improved to Grade 0.

o Three (3) patients improved with no action taken in regard to Vorinostat treatment, 1
improved after dose interruption or dose modification of Vorinostat, and 2 improved after
discontinuation of Vorinostat therapy.

o Two (2) patients had clinically meaningful shifts. These two patients later improved to
Grade 1 with no action taken in regard to Vorinostat treatment.

Serum creatinine

Post-baseline serum creatinine values were available in 12 patients in this treatment group. Two
(2) of these 12 patients (16.7%) experienced a worsening (from the baseline) of serum creatinine
values, and in 1 of these 2 patients had a grade shift was clinically meaningful.
o Both patients worsened and then improved on subsequent serum creatinine tests. One
patient improved to Grade 1 and 1 improved to within normal laboratory range.
o One patient improved after dose interruption or dose modification and 1 patient improved
after discontinuation of Vorinostat therapy.
o 1 patient had a clinically meaningful shift. This patient improved to Grade 1 after dose
interruption or dose modification of Vorinostat treatment.

Serum potassium

Of the 11 patients who had post-baseline serum potassium values in this treatment group, 1
patient had decreased serum potassium; however, the shift was not clinically meaningful.

Hemoglobin
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Twelve (12) patients in this treatment group had post-baseline hemoglobin values. Three of the
12 patients (25.0%) had worsening of their hemoglobin level, however, only 1 patient had a
clinically meaningful grade shift.

o Two (2) of the 3 patients (66.7%) worsened and then improved with subsequent tests, and
one (1) of the 3 patients (33.3%) had no change with subsequent tests.

o Two (2) of the 3 patients (66.7%) improved to Grade 1; one patient improved with no
action taken in regard to Vorinostat treatment, and 1 patient improved after dose
interruption or dose modification of Vorinostat treatment.

o One patient had a clinically meaningful shift, this patient improved to Grade 1 after dose
interruption or dose modification of Vorinostat treatment.

Platelet count

Twelve (12) patients in this treatment group had post-baseline platelet counts, 6 patients (50.0%)
experienced a worsening of the platelet count, and in 2 patients the post-baseline changes in
platelet counts were clinically meaningful.

o Four (4) of the 6 patients (66.7%) worsened and later improved at subsequent tests to
Grade 0, and 2 patients showed no change in decreased platelet counts.

o One (1) patient improved with no action taken in regard to Vorinostat treatment, 1 patient
improved after dose interruption or dose modification, and 2 patients improved after
discontinuation of Vorinostat treatment.

o Two (2) patients had clinically meaningful shifts, both patients improved to Grade 0; 1
patient improved to Grade 0 after dose interruption or dose modification and 1 patient
improved to Grade 0 after discontinuation of Vorinostat treatment.

Proteinuria
o Post-baseline urine protein results were not reported in this treatment group.
Other Laboratory Parameters
In contrast to the 400 mg once daily treatment group, clinically meaningful shifts were seen in
the following laboratory parameters; however they occurred in small numbers of patients in this
treatment group:
Increased serum potassium in 2 patients with post-baseline tests
Decreased absolute neutrophil count in 2 patients with post-baseline tests

Decreased serum phosphorus in 3 of 12 patients with post-baseline tests
Decreased serum albumin in 2 of 4 patients with post-baseline tests

O 0O 0 O

Doses above the MTD

For comparison, the laboratory parameters reviewed in the 400 mg once daily treatment group
are also reviewed in this treatment group.
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Serum glucose

Two (2) patients in this treatment group had serum glucose tests performed post-baseline; 1 of
these patients had a worsening of the grade level, but the serum glucose shift in this patient was
not considered clinically meaningful. The patient did not have any subsequent changes in serum
glucose values at subsequent tests.

Serum creatinine

12 patients had post-baseline serum creatinine tests, 1 patient (8.3%) had a change in the post-
baseline serum creatinine values—it was a worsening of grade level from the baseline that was
not considered a clinically meaningful shift. The patient did not have any subsequent changes in
the serum creatinine values.

Hemoglobin

Twelve (12) patients in this treatment group had post-baseline hemoglobin values, 3 (25.0%)
worsened.
None of the changes were considered clinically meaningful.

Platelet count

Twelve (12) patients in this treatment group had post-baseline platelet counts, 5 of these 12
patients had post-baseline values that were worse; 4 of the 5 patients (80.0%) with post-baseline
changes had chinically meaningful shifts.
o Three (3) of the 5 patients with post-baseline shifts, worsened and then improved with
subsequent tests, and two showed no subsequent change.
o Two (2) of the 5 patients improved to Grade 1 or Grade 0 with no action taken in regard
to Vorinostat therapy.

Other laboratory parameters

Post-baseline test results were not reported in this treatment group for decreased serum
potassium and urinalysis.

In contrast to the 400 mg once daily treatment group, clinically meaningful shifts were seen in
the following laboratory parameters; however they occurred in small numbers of patients in this
treatment group:

o Absolute neutrophil count in 1 patient with post-baseline changes

o Increased total serum bilirubin in 1 of 3 patients with post-baseline changes
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Table 142. Summary of Shift in Laboratory Parameters from Baseline to Worst Post-
baseline Value to Last Value Vorinostat Monotherapy — CTCL (Applicant's Table)
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Vorinostat Monotherapy — CTCL Stage 1I1B and Higher

Summary Comparison of Clinical Laboratory Evaluations — Vorinostat Monotherapy
CTCL Stage 11B or Higher

Reviewer Comments: This population is a subset of the Vorinostat Monotherapy — CTCL
population.

Of the 72 patients assigned to the treatment group of Vorinostat monotherapy 400 mg once daily,
all patients had at least one laboratory test done post-baseline. Of the 21 patients who were
assigned to receive all other doses of Vorinostat monotherapy in the stage 1IB or higher
population, all had 1 or more post-baseline laboratory tests.

o Evaluation of laboratory values by the highest CTCAE Grade showed similar results for
the patients assigned to receive Vorinostat at 400 mg once daily dose and the patients
assigned to receive all other doses of Vorinostat monotherapy in the CTCL Stage 1IB or
higher population.

When all grades are included, the most common serum chemistry abnormalities occurring in at
least 10% of patients in 400 mg once daily dose group:

o Increased serum glucose 70.8%
o Increased serum creatinine 47.2%

The most common hematology abnormalities:

o Decreased hemoglobin 59.7%
o Decreased platelet count 45.8%
o Decreased lymphocyte count 33.3%
o Increased INR : 31.3%
o Increased urine protein in 33 of 61 patients 54.1%

These were also the most common laboratory abnormalities, regardless of grade, in the -
population of patients assigned to all other doses of Vorinostat monotherapy in this population.
The majority of these laboratory abnormalities were Grade 1 and Grade 2.

Clinically meaningful shifts in laboratory abnormalities were seen most commonly for:

Increased serum glucose
Increased serum creatinine
Decreased hemoglobin
Decreased platelet counts
Increased urine protein

0 0000
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Findings were similar in the patients who were assigned to receive 400 mg once daily and all
other doses of Vorinostat monotherapy in this population.

Evaluation by Highest CTCAE Grade — Vorinostat Monotherapy CTCL Stage I1B or
Higher

The table below lists the laboratory abnormalities by the highest grade for each test: the numbers
of patients who had a graded abnormality during treatment (n) are compared to the number of
patients who had the test performed post-baseline (N).

o The patients assigned to Vorinostat monotherapy 400 mg once daily were the primary
treatment group in the CTCL Stage IIB or Higher population. The patients in this
population who were assigned to receive all other doses of Vorinostat monotherapy (21)
were combined into a second group for these data analyses.

o All 72 patients in the Vorinostat monotherapy group of 400 mg once daily and all 21
patients in all other Vorinostat monotherapy doses groups had 1 or more post-baseline
laboratory tests.

400 mg Once Daily

The most common laboratory abnormalities, regardless of grade, occurring in at least
10% of patients, listed in order of decreasing frequency:

.o Increased serum glucose in 51 of 72 patients 70.8%
o Increased serum triglycerides in 42 of 61 patients 68.9%
o Increased serum cholesterol in 41 of 61 patients 67.2%
o Increased serum creatinine in 34 of 72 patients 47.2%
o Total serum carbon dioxide in 23 of 61 patients 37.7%
o Increased alkaline phosphatase in 17 of 72 patients 23.6%
o Increased serum aspartate aminotransferase in 13 of 72 patients  18.1%
o Decreased serum potassium in 12 of 72 patients 16.7%
o Decreased calcium in 12 of 72 patients 16.7%
o Increased serum alanine aminotransferase in 12 of 72 patients 16.7%
o Decreased serum phosphorus in 10 of 72 patients 13.9%
o Decreased serum albumin in 10 of 72 patients 13.9%
o Increased uric acid in 8 of 72 patients 11.1%

The most common hematology abnormalities, regardless of grade, occurring in at least 10% of
patients, listed in order of descending frequency:

o Decreased hemoglobin in 43 of 72 patients 59.7%
o Decreased platelet count in 33 of 72 patients 45.8%
o Decreased lymphocyte count in 24 of 72 patients 33.3%

Of the 18 patients with hemostatic function tests, 16 patients had INR tests and 5 of 16 patients
(31.3%) had increased INR.
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The most common urinalysis abnormality was urine protein in 33 of 61 patients (54.1%).

Grade 3 laboratory abnormalities:

o Decreased lymphocyte count 9 patients
o Increased serum glucose 4 patients
o Decreased platelet count 4 patients
o Decreased potassium 2 patients
o Increased serum creatinine 2 patients
o Increased triglycerides 2 patients,
o Decreased absolute lymphocytes 2 patients
o Decreased hemoglobin 2 patients,
o Increased INR _ 2 patients
o Increased potassium 1 patient
o Increased cholesterol 1 patient
o Decreased sodium 1 patient
o Decreased white blood cell count 1 patient

Grade 4 laboratory abnormalities:

o Increased uric acid 3 patients
o Decreased lymphocyte count 1 patient
o Decreased neutrophil count 1 patient
o Decreased platelet count 1 patient

Again, increased serum glucose, increased serum cholesterol and increased serum triglycerides
were among the most common laboratory abnormalities in this group of patients, however, the
evaluation of these were not necessarily done in the fasted state as this was not mandated by
study protocols.

All Other Doses of Vorinostat Monotherapy
The most common serum chemistry abnormalities in patients assigned to all other doses of

Vorinostat monotherapy in the CTCL Stage 1IB or higher population, regardless of grade,
occurring in at least 10% of patients, listed in order of decreasing frequency:

o Increased serum glucose in 16 of 21 patients 76.2%
o Decreased albumin in 11 of 21 patients 52.4%
o Increased serum alkaline phosphatase in 11 of 21 patients 52.3%
o Decreased serum calcium in 9 of 21 patients 42.9%
o Increased serum aspartate aminotransferase in 8 of 21 patients 38.1%
o Decreased phosphorus in 7 of 21 patients 33.3%
o Increased uric acid in 6 of 21 patients 28.6%
o Increased serum creatinine in 5 of 21 patients 23.8%
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o Decreased serum sodium in 5 of 21 patients 23.8%
o Decreased serum potassium in 5 of 21 patients 23.8%
o Increased total serum bilirubin in 4 of 21 patients 19.0%
o Decreased serum bicarbonate in 3 of 21 patients 14.3%
o

Increased serum potassium in 3 of 21 patients ' 14.3%

The most common hematology abnormalities:

o Decreased hemoglobin in 21 of 21 patients 100.0%
o Decreased platelet count in 13 of 21 patients 61.9%
o Decreased absolute lymphocyte count in 12 of 21 patients 57.1%
o Decreased WBC in 8 of 21 patients 38.1%
o Absolute neutrophil count in 5 of 21 patients 23.83%

Of the 7 patients with hemostatic function tests, 3 patients had INR tests and 2 of 3 patients
(66.7%) had increased INR.

o The majority of laboratory abnormalities were Grade 1 and Grade 2

o Only one (1) Grade 3 laboratory abnormality (decreased lymphocyte count) occurred in >
10% of the patients.

o No Grade 4 laboratory abnormalities occurred in >5% of the patient population.

o The safety profiles for the two treatment groups of patients were similar: increased serum
glucose occurred with the highest frequency in both groups. Increased serum creatinine
was also present in both treatment groups.

o Hematology tests that were similar in both treatment groups: decreased hemoglobin,
decreased platelets, decreased lymphocytes, and decreased WBC count.

o Increased INR in the hemostatic function category was also present in both treatment
groups.

APPEARS THIS WAY
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Table 143. Laboratory Abnormality by Highest Grade (Vorinostat Monotherapy — CTCL
Stage 11B and Higher) (Applicant's Table)
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Evaluation by Clinical Laboratory Shift Analysis (Vorinostat Monotherapy — CTCL Stage
11B or Higher)

O
o]

The laboratory shift data summary is shown in the following table.

Data from the laboratory results from the patients who had a change in at least 1 post-
baseline value (M) are compared to the data from all the patients who had at least 1 post-
baseline value for the laboratory test (N).

400 mg Once Daily

Serum glucose

e}

Fifty-eight (58) patients in this dose group had post-baseline serum glucose values, 39 of
these 58 (67.3%) experienced worsening of the grade level from the baseline, and in 19
of these 39 patients (48.7%) grade shifts were clinically meaningful.

Thirty-one (31) patients who had post-baseline increased serum glucose tests worsened
and then improved: in 6 patients increased serum glucose improved to Grade 1 and in 25
it improved to Grade 0. In 8 patients there was no change in the post-baseline increased
serum glucose tests.

In 22 patients, increased serum glucose tests improved with no action taken in regard to
Vorinostat treatment, in 6 serum glucose tests improved after dose interruption or dose
modification, and in 3 patients after discontinuation of Vorinostat therapy.

Serum creatinine

O

Seventy-two (72) patients in this treatment group had post-baseline serum creatinine
values and 31 patients (43.1%) experienced post-baseline changes: all 31 experienced
worsening of grade level from the baseline, and in 4 patients grade shifts were clinically
meaningful. .

Thirteen (13) of the 31 patients (41.9%) who had post-baseline changes, worsened and
then improved, 2 (6.5%) improved to Grade 1, and 10 (32.3%) to Grade 0.

Seven (7) patients (22.6%) improved without any action taken in regard to Vorinostat
treatment, 4 improved after dose interruption or dose modification, and 1 improved afte
discontinuation. '

Hemoglobin

(e}

o]

Seventy-two (72) patients had post-baseline hemoglobin and 28 (38.9%) experienced
changes in the post-baseline hemoglobin values.

One (1) of the 28 patients (3.6%) who had post-baseline hemoglobin changes improved at
subsequent testing, but 27 (96.4%) experienced a worsening in their decreased
hemoglobin—>5 of these were clinically meaningful grade shifts.

In 10 patients hemoglobin changes worsened and then improved at subsequent testing: in
7 to Grade 0 and in 3 to Grade 1; 17 patients showed no change with subsequent tests.
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O

Seven (7) patients who had post-baseline hemoglobin worsening improved with no action
taken in regard to Vorinostat treatment and 3 patients improved after dose interruption or
dose modification of Vorinostat.

‘Platelet count

O

Seventy-two (72) patients in this treatment group had post-baseline platelet counts and 32
of them experienced changes: all changes were a decreased platelet count; in 7 patients
these were clinically meaningful.

Twenty-three (23) of 32 patients worsened and then improved at subsequent testing; in 2
patients the decreased platelet counts improved to Grade 1 and in 21 to Grade 0, and 9
patients showed no change.

Thirteen (13) patients improved with no action taken in regard to Vorinostat treatment, 8
improved with dose interruption or dose modification, and 2 improved with
discontinuation of Vorinostat.

Proteinuria

(e}

O

Sixty-one (61) patients had post-baseline urinalysis tests, 25 (41.0%) had worsening—
increased urine protein, and in 3 of these 25 patients the shifts were clinically meaningful.
Fifteen (15) of the 25 patients (60.0%) who had post-baseline change of increased urine
protein worsened and then improved on subsequent testing: 12 patients improved to
Grade 0 and 3 to Grade 1, and 10 patients showed no change.

Ten (10) of the 25 patients (40%) improved with no action taken in regard to Vorinostat
treatment, 4 (16%) improved after dose interruption or dose modification of Vorinostat
treatment, and 1 (4%) improved after discontinuation of Vorinostat treatment.

Lymphocyte count

O

Seventy-two (72) patients in this treatment group had post-baseline lymphocyte counts.
and 20 (27.8%) had changes in the post-baseline values: 1 of the 20 patients (5.0%) had

- an mmprovement in the lymphocyte count at subsequent testing but 19 (95.0%) showed

worsening at subsequent testing, 16 (80.0%) had clinically meaningful shifts.
Lymphocyte count in 9 of the 20 patients (45.0%) worsened and then improved with
subsequent tests, in 10 patients there was no change; in 1 patient the count improved to
Grade 1 and 1n 7 to Grade 0; in 8 patients the lymphocyte count improved with no action
taken in regard to Vorinostat treatment.

300 mg Twice Daily

For comparison, the laboratory abnormalities identified in the 400 mg once daily treatment group
are also reviewed in this dose group.
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Serum glucose

o Eight (8) patients in this treatment group had post-baseline serum glucose values and 6 of
the 8 patients (75%) showed a worsening of grade level from the baseline, in 2 patients
the grade shifts were clinically meaningful.

o Five (5)-of the 6 patients (83.3%) who had post-baseline serum glucose changes
worsened and then improved at subsequent tests, 2 improved to Grade 1 and 3 improved
to Grade 0.

o Three (3) improved with no action taken in regard to Vorinostat treatment, 1 improved
after dose interruption or dose modification, and 1 improved after discontinuation.

Serum creatinine

o Eleven (11) patients had post-baseline serum creatinine values and 2 (18%) experienced
changes—both patients had worsening of serum creatinine, in one patient the shift in
serum creatinine was clinically meaningful.

o Both patients at first worsened and subsequently improved, 1 improved to Grade 1 and 1
to Grade 0; one improved after dose interruption or dose modification of Vorinostat and
one improved after discontinuation of Vorinostat treatment.

Hemoglobin

o Eleven patients in this treatment group had post-baseline hemoglobin values and 3 (27%)
experienced post-baseline changes—all 3 showed a decrease in hemoglobin, in one
patient this was clinically meaningful.

o Two (2) of the 3 patients (67%) who had worsened, improved at subsequent tests to
Grade 1, and 1 showed no further changes.

o One (1) patient improved with no action taken in regard to Vorinostat treatment and one
improved after dose interruption or dose modification.

Platelet count

o Eleven (11) patients in this treatment group had post-baseline platelet counts and 5 (45%)
experienced changes—all had a post-baseline decrease in platelet counts, in 2 this was
clinically meaningful. :

o Three (3) of the 5 patients improved at subsequent tests to grade 0 and 2 showed no
change. One (1) patient improved with no action taken in regard to Vorinostat treatment,
1 improved after dose interruption or dose modification, and 1 after discontinuation.

Post-baseline test results were not reported in this treatment group for lymphocyte counts and
urinalysis.
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Doses above the MTD

For purpose of comparison, the laboratory abnormalities identified in the 400 mg once daily

treatment group are also reviewed in this treatment group.

o Ten (10) patients in this treatment group had post-baseline serum creatinine values, 1 of
these 10 patients had an increase but the increase was not clinically meaningful.

o Ten (10) patients in this treatment group had post-baseline hemoglobin values, 2 of these
10 patients experienced changes, however, these changes were not clinically meaningful.

o Post-baseline platelet counts were performed in 10 patients in this treatment group, 4 of
these 10 patients (40%) experienced changes—all 4 had worsening that were clinically
meaningful. Three (3) patients’ platelet counts worsened and then improved at
subsequent testing—one patient improved to Grade 1, one to Grade 0, and in 1 patient
there was no subsequent change; both patients who 1mproved did so w1th no action taken

in regard to Vorinostat treatment.

o Post-baseline test results were not reported in this treatment group for serum glucose,

lympheocyte counts, and urinalysis.

Table 144. Summary of Shifts in Laboratory Parameters from Baseline to the Worst Post-

baseline Value to Last Value (Vorinostat Monotherapy —
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Vorinostat Monotherapy — Solid Tumors

Summary Comparison of Clinical Laboratory Evaluations (Vorinostat Monotherapy —
Solid Tumors)

Analysis of clinical laboratory testing by toxicity grades shows similar results whether the
patients received Vorinostat at 400 mg once daily or other doses of Vorinostat in the solid tumor
population.

400 mg once daily group

The most common serum chemistry abnormalities regardless of grade listed in descending order
of frequencies:

o Decreased serum albumin 74%
o Decreased serum sodium 64%
o Increased serum creatinine 54%
o Increased serum alkaline phosphatase 49%
o Increased serum glucose 41%
o Decreased serum bicarbonate 37%
o Decreased serum calcium 33%
o Increased serum magnesium 26%
o Increased serum potassium 15%

The most common hematology abnormalities were:

o Decreased hemoglobin 87%
o Decreased platelet count 58%

The most common hemostatic function abnormality:
o Increased INR 44%

The most common Grade 3 laboratory abnormalities (a higher frequency noted in the group of
patients who were included in the all other monotherapy group):

o Decreased lymphocyte count
o Decreased platelet counts

All other doses group
The most common serum chemistry abnormalities, regardless of grade, in patients who received

all other doses of Vorinostat monotherapy in the solid tumors population, listed in order of
decreasing frequencies:
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o Increased serum glucose 95.6%
o Decreased serum albumin 70.5%
o Increased serum alkaline phosphatase 62.3%
o Increased serum creatinine 62.3%
o Increased serum aspartate aminotransferase 45.9%
o Decreased serum calcium 44.3%
o Decreased serum sodium 39.3%
o Increased serum alanine aminotransferase 37.7%
o Decreased serum potassium 27.9%

The most common kematology abnormalities in patients who received all other doses of
Vorinostat monotherapy:

o Decreased hemoglobin 91.8%
o Decreased platelet count 50.8%

Of the 45 patients with hemostatic Sfunction test, (51%) had increased INR.

Of the 16 patients who had urinalysis for proteinuria 1 (6.3%) experienced Grade 1 and 1 (6.3%)
experienced Grade 2 proteinuria.

Clinically meaningful laboratory shifts were similar across all treatment groups in this population
and were:

Increased serum creatinine

Increased serum glucose

Increased serum alkaline phosphatase
Decreased hemoglobin

Decreased platelet counts

0 0 00O

0

Serum Chemistry abnormalities in the two treatment groups in this population were
similar, however, increased serum glucose was seen at a higher frequency in the group of
patients who received all other doses of Vorinostat than in the group of patients who
recetved 400 mg once daily. ’

o Clinically meaningful shifts were similar across all treatment groups in this population
except for decreased platelet counts which occurred with a much higher frequency in the
group of patients who received Vorinostat at doses above MTD in this population.

o Similar to the CTCL population, clinically meaningful shifts occurred in increased serum

creatinine, increased serum glucose, decreased hemoglobin and decreased platelets;

however, in the solid tumor population, increased serum alkaline phosphatase and
increased serum aspartate aminotransferase also had clinically meaningful shifts.

(Reviewer Comments: likely to be metastatic disease effects and disease progression)
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Evaluation by the Highest CTCAE Grade (Vorinostat Monotherapy — Solid Tumors)

o The following table shows laboratory abnormalities by grade: the number of patients who
had an abnormality (n) is compared to the number of patients who had the test performed
post-baseline (N).

o The patients who received Vorinostat monotherapy 400 mg once daily were the primary
treatment group. All other patients in this population who received all other doses of
Vorinostat monotherapy were combined into a second group for these data analyses.

400 mg Once Daily

The most common serum chemistry laboratory abnormalities, regardless of grade, occurring in
at least 10% of patients, in order of decreasing frequency:

o Decreased serum albumin in 29 of 39 patients 74.4%
o Decreased serum sodium in 25 of 39 patients 64.1%
o Increased serum creatinine in 21 of 39 patients 53.8%
o Decreased serum alkaline phosphatase in 19 of 39 patients 48.7%
o Increased serum glucose in 16 of 39 patients 41.0%
o Decreased serum bicarbonate in 13 of 35 patients 37.1%
o Decreased serum calcium in 13 of 39 patients 33.3%
o Increased serum magnesium in 7 of 27 patients 25.9%
o Increased serum potassium 15.4%

The most common hematology abnormalities:

o Decreased hemoglobin in 33 of 38 patients 86.8%
o Decreased platelet count in 22 of 38 patients 57.9%

The most common hemostatic function abnormality:

o Increased INR in 11 of 25 patients - 44.0%
There were no Grade 4 serum chemistry laboratory abnormalities in this treatment group
Grade 3 laboratory abnormalities occurred in the following tests:

Decreased serum sodium in 5 patients

Increased magnesium in 3 patients

Increased serum glucose in 2 patients

Decreased serum albumin in 1 patient

Increased serum alkaline phosphatase in 1 patient
Increased serum aspartate aminotransferase in 1 patient
Increased serum creatinine in 1 patient

O 0 0O0O0O0O0
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Hematology laboratory tests:
Grade 4 abnormalities

o Decreased hemoglobin in 1 patient
o Decreased platelet count in 1 patient
o Decreased lymphocyte count in 1 patient

Grade 3 abnormalities:
o Decreased absolute lymphocyte counts in 5 patients
o Decreased lymphocyte count in 4 patients
o Decreased hemoglobin in 1 patient

There were no Grade 3 or Grade 4 hemostatic function laboratory abnormalities in this treatment
group.

All Other Doses of Vorinostat Monotherapy

The most common serum chemistry laboratory abnormalities, regardless of grade, occurring in
at Jeast »
10% of patients, in order of decreasing frequency:

o Increased serum glucose in 43 of 45 patients 95.6%
o Decreased serum albumin in 43 of 61 patients 70.5%
o Increased serum alkaline phosphatase in 38 of 61 patients 62.3%
o Increased serum creatinine in 38 of 61 patients 62.3%
o Increased serum aspartate aminotransferase in 28 of 61 patients  45.9%
o Decreased serum calcium in 27 of 61 patients 44.3%
o Decreased in serum sodium in 24 of 61 patients 39.3%
o Increased serum alanine aminotransferase in 23 of 61 patients 37.7%
o Decreased serum potassium in 17 of 61 patients 27.9%

The most common hematology abnormalities in patients who received all other doses of
Vorinostat monotherapy:

o Decreased hemoglobin in 56 of 61 patients 91.8%
o Decreased platelet count in 31 of 61 patients 50.8%

Of the 45 patients with hemostatic function test, 23 (51.1%) had increased INR.
Of the 50 patients with urinalysis test, 7 (14.0%) had urine RBC, one of 16 patients (6.3%)
experienced Grade 1 increased urine protein and one of 16 patients (6.3%) experienced Grade 2

increased urine protein.

Grade 4 serum chemistry laboratory abnormalities:
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o Increased serum creatinine kinase in 2 patients
o Decreased serum sodium in 1 patient

Grade 3 serum chemistry abnormalities:

o Increased serum alkaline phosphatase in 8 patients

o Decreased serum sodium in 6 patients

o Increased serum glucose in 6 patients

o Increased fasting glucose in 2 patients

o Increased serum calcium in 2 patients

o Increased serum potassium in 2 patients

o Increased serum aspartate aminotransferase in 2 patients

o Increased serum creatine kinase isoenzyme MM test in 2 patients
o Decreased serum calcium in 1 patient

o Decreased serum glucose in 1 patient

o Decreased serum albumin in 1 patient

o Increased serum creatine kinase isoenzyme BB test in 1 patient
o Increased serum creatinine in 1 patient

Grade 4 hematology laboratory abnormalities:
o Decreased absolute lymphocytes in 11 patients
o Decreased platelet counts in 9 patients

o Decreased hemoglobin in 3 patients

Grade 3 hemostatic function abnormalities included: prolonged aPTT in 2 patients and increased
INR n 1 patient.

APPEARS THIS WAY
ON ORIGINAL
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Table 145. Laboratory Abnormalities by Grade (Vorinostat Monotherapy — Solid Tumors)

(Applicant's Table)
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Evaluation by Clinical Laboratory Shift Analysis (Vorinostat Monotherapy — Solid
Tumors)

The following table summarizes the laboratory shift data. The number of patients (M) who had a
change in at least 1 post-baseline value is compared to the number of all patients who had at
least 1 post-baseline value for the laboratory test (N).

400 mg Once Daily

Serum creatinine

O

Thirty-nine (39) patients in this treatment group had post-baseline serum creatinine
values, 19 (49%) developed worsening of grade level—increased serum creatinine from
the baseline, and in 2 patients grade shifts were clinically meaningful.

Four (4) of the 19 patients (21%) worsened and then improved on subsequent laboratory
testing, 2 to Grade 1 and 1 to Grade 0, and 15 showed no change.

Three (3) patients who had improved post-baseline serum creatinine changes did so
without any action taken in regard to Vorinostat treatment.

Serum glucose

O

O

O

Post-baseline serum glucose tests were performed in 27 patients in this treatment group,
10 (37%) had changes in their post-baseline serum glucose that were worse, and in 3 of
these 10 patients the changes were clinically meaningful.

Five (5) of the 10 patients worsened and then improved on subsequent testing, 3
improved to Grade 1, one improved to Grade 0, and 5 showed no further change.

Four (4) patients improved without any action taken in regard to Vorinostat treatment.

Hemoglobin

O

Thirty-eight (38) patients in this treatment group had post-baseline hemoglobin tests and
23 (60%) experienced worsening of grade level from the baseline, in 3 patients the grade
shifts were clinically meaningful.

Fourteen (14) of the 23 patients who had post-baseline changes in hemoglobin values,
worsened and then improved with subsequent tests, 3 improved to Grade 1 and 10
improved to Grade 0, and 9 showed no additional post-baseline changes.

Twelve (12) patients improved without any action taken in regard to Vorinostat therapy,
and one improved after dose interruption or dose modification of Vorinostat treatment.

Platelets

O

Thirty-eight (38) patients in this treatment group had post-baseline platelet counts, 19
(50%) experienced worsening of grade level from the baseline, and in 6 grade shifts were
clinically meaningful.

306



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

o Eight (8) of the 19 patients worsened and then improved at subsequent testing, 2
improved to Grade 1, and 6 improved to Grade 0, and 11 showed no further changes.

o Seven (7) patients improved with no action taken in regard to Vorinostat treatment, and 1
improved after dose interruption or dose modification of Vorinostat treatment.

Serum potassium

o Hyperkalemia was reported under adverse experiences for this population in the safety
section

Serum calcium

o Eleven (11) patients had post-baseline increased serum calcium values; however, there
were no clinically meaningful shifts.

AST

o 39 patients had post-baseline serum AST and 5 (13%) had increased post-baseline AST
values: 1 of the 5 patients improved and 4 patients worsened, but only 1 patient had a
clinically meaningful shift.

o Two patients worsened and then improved on later testing to grade 0, and 2 showed no
change. These 2 patients improved with no action taken in regard to Vorinostat therapy.

300 mg Twice Daily 3 Out of 7 Days
Serum glucose

o Eleven (11) patients had post-baseline serum glucose values, 8 (73%) had increased
levels, and in 3 these were clinically meaningful shifts.

o Seven (7) of the 8 patients worsened and then improved with subsequent tests, and 1
showed no further change. -

o Six (6) patients improved to Grade 0 with no action taken in regard to Vorinostat
treatment.

Hemoglobin

o Thirteen (13) patients in this treatment group had post-baseline hemoglobin tests, 8
(61.5%) experienced a worsening of grade level, and 3 patients had clinically meaningful
grade shifts.

o Three (3) patients worsened and then improved with subsequent tests, 2 improved to
Grade 1 and 1 improved to Grade 0, and 5 showed no change.

o Two (2) patients improved with no action taken in regard to Vorinostat treatment and 1
patient improved with dose interruption or dose modification.
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Serum creatinine, AST, platelet count

o Thirteen (13) patients had post-baseline serum creatinine values, serum aspartate
aminotransferase, and platelet counts. Four (4) of the 13 patients (31%) had post-baseline
changes that showed worsening; however, there were no clinically meaningful shifts.

200 mg Twice Daily
Serum creatinine

o Four (4) patients in this treatment group had post-baseline serum creatinine values, 2
showed worsening, and 1 of these 2 patients had a clinically meaningful shift.

o One (1) of the 2 patients improved to grade 1 with subsequent tests and 1 showed no
change. The patient improved did so with no action taken in regard to Vorinostat
treatment.

Serum glucose
o Three (3) patients in this treatment group had post-baseline serum glucose values, all
were patients worsened from the baseline, and 1 had a clinically meaningful shift.
o Two (2) of 3 patients worsened and then improved to grade 1 with no action taken mn
regard to study therapy at subsequent tests, and 1 showed no change.

Hemoglobin

o Four (4) patients in this treatment group had post-baseline hemoglobin values, 1
worsened compared to the baseline; however, a clinically meaningful shift did not occur.

Platelets
o Four (4) patients in this treatment group had post-baseline platelet counts, 2 had
worsening in their post-baseline values and had clinically meaningful shifts.
o One (1) of the 2 patients worsened and then improved to grade 1 with no action taken in
regard to Vorinostat treatment at subsequent testing, and 1 showed no further change.
AST
o Four patients in this treatment group had post-baseline increased serum aspartate
aminotransferase values. One (1) of the 4 patients had changes that were worse from the
baseline; however, a clinically meaningful shift did not occur.

Deses above the MTD

Serum creatinine
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o}

Thirty-eight (38) patients at this dose had post-baseline serum creatinine values, 15
(40%) had post-baseline values that were worse, and 4 of these 15 patients had clinically

‘meaningful grade shifts.

Nine (9) worsened and then improved with subsequent tests, 2 improved to Grade 1and 6
improved to Grade 0, and 6 showed no additional change.

Six (6) patients improved with no action taken in regard to Vorinostat treatment, and 2
improved after dose interruption or dose modification of Vorinostat treatment.

Serum glucose

O

Fifteen (15) patients at this dose level had post-baseline serum glucose values, 12 (80%)
experienced worsening of grade level from the baseline, and 3 had clinically meaningful
grade shifts.

Six (6) of the 12 patients worsened and then improved with subsequent tests, and 6
showed no further change.

Two (2) of the 12 patients improved to Grade 1, and 3 improved to Grade 0.

Three (3) of the 12 patients improved with no action taken in regard to Vorinostat
treatment, and 2 after dose interruption or dose modification of Vorinostat treatment.

Hemoglobin

e}

Thirty-eight (38) patients in this treatment group had post-baseline hemoglobin values, 16
(42%) had changes, and in 15 there was worsening of grade level from the baseline. Four
(4) of the 16 patients who had post-baseline hemoglobin changes had clinically
meaningful grade shifts.

Six (6) patients worsened and then improved on subsequent testing, 1 1mproved to Grade
1 and 3 improved to Grade 0, and 9 patients showed no further changes.

Three (3) patients improved with no action taken in regard to Vorinostat therapy and 1
patient improved with dose interruption or dose modification of Vorinostat treatment.

Platelets

O

Thirty-cight (38) patients in this treatment group had post-baseline platelet counts, 20
(53%) experienced changes in their post-baseline platelet values; in 19 patients the
platelet change was worse, and 14 had clinically meaningful grade shifts.

Fourteen (14) patients worsened and then improved with subsequent tests, 1 improved to
Grade 1 and 10 improved to Grade 0, and 5 showed no further change.

Nine (9) patients improved with no action taken in regard to Vorinostat treatment and 2
improved after dose interruption or dose modification of Vorinostat treatment.
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Table 146. Summary of Shifts in Laboratery Parameters from the Baseline to the Worst
Post-baseline Value to Last Value (Vorinostat Monotherapy — Solid Tumor) (Applicant's

Table)
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Vorinostat Monotherapy — Hematologic Malignancies

Summary Comparison of Clinical Laboratory Evaluations (Vormostat Monotherapy —
Hematologic Malignancies)

o Analysis of clinical laboratory tests, regardless of grade, showed similar results for
patients in the Hematologic Malignancies population that received Vorinostat at 400 mg
once daily and that received all the other doses of Vorinostat.

o Similar to the CTCL population, clinically meaningful grade shifts in laboratory
abnormalities were seen in increased serum glucose, increased serum creatinine,
decreased hemoglobin, and decreased platelets.

o However, clinically meaningful grade shifts in laboratory abnormalities were seen at a
higher frequency for decreased white blood cell counts, absolute neutrophil count,
increased serum alanine aminotransferase, decreased albumin, decreased calcium,
decreased phosphorus, decreased potassium, decreased sodium and decreased total
bilirubin in the patients in the hematologic malignancies population who received
Vorinostat at doses above the MTD.

Evaluation by Highest CTCAE Grade (Vorinostat Monotherapy — Hematologic
Malignancies)

- The following table summarizes laboratory abnormalities by the highest grade for patients in this
population.

400 mg Once Daily

The most common serum chemistry abnormalities, regardless of grade, listed in order of
decreasing frequency, in patients in this treatment group were:

o Decreased serum albumin in 10 of 11 patients 90.9%
o Increased serum glucose in 10 of 11 patients 90.9%
o Increased serum creatinine in 10 of 11 patients 90.9%
o Increased serum aspartate aminotransferase in 6 of 11 patients 54.5%
o Decreased serum sodium in 6 of 11 patients 54.5%
o Decreased serum calcium in 6 of 11 patients 54.5%
o Increased serum alkaline phosphatase in 5 of 11 patients 45.5%
o Increased serum alanine aminotransferase in 5 of 11 patients 45.5%

The most common Asematology abnormalities:

o Decreased hemoglobin in all patients 100%
o Decreased platelet count in 9 of 11 patients - 81.8%
o Decreased white blood cell count in 7 of 11 patients 63.6%

Of the 11 patients with hemostatic function test, 9 patients (81.8%) had increased INR.
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There was no urine abnormality reported at this dose in this population.

No Grade 3 or Grade 4 serum chemistry laboratory abnormalities were seen in this treatment
group.

Grade 4 hematology abnormalities include:

Decreased platelet count in 2 patients
Decreased WBC in 1 patient

Decreased absolute neutrophil count in 1 patient
Decreased hemoglobin in 1 patient

0O 00O

One (1) patient experienced Grade 3 hemostatic function test of increased INR.
Vorinostat Therapy at All Other Doses

The most common serum chemistry abnormalities, regardless of grade, in the patient population
that received all other doses of Vorinostat:

o Increased serum glucose in 72 of 76 patients 94.7%
o Decreased serum albumin in 46 of 76 patients 60.5%
o Decreased serum calcium in 38 of 76 patients 50.0%
o Increased serum alkaline phosphatase in 35 of 76 patients 46.1%
o Increased serum creatinine in 34 of 76 patients 44.7%
o Decreased serum potassium in 34 of 76 patients 44.7%
o Increased serum aspartate aminotransferase in 30 of 75 patients  40.0%
o Increased serum alanine aminotransferase in 27 of 76 patients 35.5%
o Decreased serum sodium in 27 of 76 patients 35.5%
o Decreased serum phosphorus in 24 of 73 patients 32.9%

The most common Aematology abnormalities in this population:

o Decreased hemoglobin in 75 of 76 patients 98.7%
o Decreased platelet count in 67 of 76 patients 88.2%

Grade 4 serum chemistry laboratory abnormalities:

o Decreased serum potassium in 2 patients
o Decreased serum phosphorus in 1 patient

Grade 3 serum chemistry laboratory abnormalities in order of decreasing frequency:

o Increased serum glucose in 11 patients
o Decreased serum phosphorus in 11 patients
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Decreased serum potassium in 10 patients

Decreased serum sodium in 10 patients

Increased serum alanine aminotransferase in 2 patients
Increased serum aspartate aminotransferase in 2 patients
Decreased serum calcium in 1 patient

Increased serum uric acid in 1 patient

Increased total serum bilirubin in 1 patient

OO0 O0OO0OO0O0O0

Grade 3 and 4 hematology laboratory abnormalities occurred at a higher frequency in this
treatment group. .

Grade 4 abnormalities included:
o Decreased platelet count in 44 patients
o Decreased absolute neutrophil count in 35 patients
o Decreased WBC in 12 patients
o Decreased hemoglobin in 6 patients

Grade 3 abnormalities included:
o Decreased absolute lymphocyte count in 23 patients
o Decreased hemoglobin in 22 patients
o Decreased WBC in 19 patients
o Decreased absolute neutrophil count in 7 patients
o Decreased platelet count in 4 patients
o Decreased lymphocyte count in 3 patients
o Decreased neutrophil count in 3 patients

Two patients experienced Grade 3 hemostatic function test of increased INR.

APPEARS THIS WAY
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Table 147. Laboratory Abnormalities by Grade (Vorinostat Monotherapy — Hematologic
malignancies) (Applicant's Table)
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Evaluation by Clinical Laboratory Shift Analysis (Vorinostat Monotherapy — Hematologic
Malignancies) '

The following table is a summary of the shift in laboratory parameters from the baseline
compared to the worst post-baseline value in the Vorinostat Monotherapy — Hematologic
Malignancies Population.

400 mg Once Daily
Serum glucose

o Six (6) patients at this dose level had post-baseline serum glucose values and all 6
experienced a worsening of the grade level from the baseline. However, only 2 of the 6
patients had clinically significant grade shifts.

o Five (5) of the 6 patients worsened and then improved with subsequent tests, all 5
improved to Grade 0, and 1 showed no further change.

o Four (4) patients improved with no action taken in regard to Vorinostat treatment, and 1 |
patient improved with dose interruption or dose modification of Vorinostat treatment.

Serum creatinine

o Eleven (11) patients in this treatment group had post-baseline serum creatinine values, 5
(45.5%) had a worsening of the grade level; however, there were no clinically significant
grade shifts. Three patients worsened and then improved with subsequent tests to grade 0,
and 2 showed no further changes.

o Two (2) patients improved with no action taken in regard to Vorinostat treatment, and 1
with dose interruption or dose modification of Vorinostat treatment.

Hemoglobin

o Eleven (11) patients in this treatment group had post-baseline hemoglobin values and 5
(45.5%) had worsening of the grade level from the baseline values—in 4 patients there
were clinically meaningful grade shifts.

o Four (4) patients worsened and then improved with subsequent tests, 2 improved to
Grade 1, one patient showed no further change.

o One patient improved with no action taken in regard to Vorinostat treatment, and 1
patient improved with dose interruption or dose modification of Vorinostat treatment.

Platelet count

o Eleven (11) patients in this treatment group had post-baseline platelet counts and 6
patients (54.5%) experienced changes, all 6 had a worsening from the baseline, 2 of these
6 had clinically meaningful grade shifts.

o One (1) of the 6 patients worsened and then improved with subsequent tests to grade 0
after dose modification of Vorinostat, and 5 patients showed no change.
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300 mg Twice Daily, 3 of 7 Days

O

O

Three (3) patients in this treatment group had post-baseline hemoglobin values and 2 had
worsening of the hemoglobin values, 1 of these was a clinically meaningful shift.

One (1) of the 2 patients worsened and then improved with subsequent tests to grade 1,
without any action taken in regard to Vorinostat treatment , and 1 patient showed no
further change..

200 mg Twice Daily

(e}

O

Six (6) patients in this treatment group had post-baseline platelet counts, 4 had

worsening in the platelet counts, and all were considered clinically meaningful shifts.
All 4 of the patients worsened and then improved, 3 improved to CTCAE Grade 1, two
(2) without any action taken in regard to Vorinostat therapy.

200 mg Twice Daily, 14 Out Of 21 Days

Serum glucose

O

Nine patients at this dose level had post-baseline serum glucose levels, § patients had
changes from the baseline—all were worse, and in 3 of the 8 these were clinically
meaningful grade shifts. v

Six (6) of the 8 patients worsened and then improved with subsequent tests, 2 improved
to Grade 1 and 2 improved to Grade 0, and 2 showed no further change.

Three (3) patients improved with no action taken in regard to Vorinostat treatment and 1
with discontinuation of Vorinostat treatment.

Serum creatinine

O

Ten (10) patients in this treatment group had post-baseline serum creatinine levels, 3 of
the 10 patients (30%) had post-baseline increase in serum creatinine values, and 1 of
these 3 patients had a clinically meaningful grade shift.

One (1) of 3 patients improved to Grade 1, and 2 patients improved to Grade 0.

Two (2) patients improved with no action taken in regard to Vorinostat treatment and 1
patient improved with discontinuation of Vorinostat treatment.

Hemoglobin

O

Ten (10) patients in this treatment group had post-baseline hemoglobin levels available
for comparison and 8 of these 10 patients (80%) had changes in their post-baseline
hemoglobin. One (1) of the 8 patients showed improvement and 7 patients had worsening
of hemoglobin values, 5 of these were clinically meaningful grade shifts.

Six (6) patients worsened and then improved with subsequent tests, 3 improved to Grade
I and one (1) showed no further change.
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O

Three (3) improved with no action taken in regard to Vorinostat therapy.

Platelets

O

O

Ten (10) patients in this dose level had post-baseline platelet counts and 5 (50%) had
worsening in their platelet counts, 1 was a clinically meaningful grade shift.

Four (4) of the 5 patients with changes in post-baseline platelet counts worsened and then
improved at subsequent tests, and 1 showed no further change.

Two (2) patients improved to Grade 0 with no action taken in regard to Vorinostat
treatment.

Doses above the MTD

In contrast to the previous populations, the Hematologic Malignancies group had clinically
meaningful grade shifts in laboratory tests that occurred with high frequency in patients who
received Vorinostat at doses above MTD. Details of the shifts for WBC, absolute lymphocyte
count, absolute neutrophil count, serum alanine aminotransferase, serum albumin, serum
calcium, serum phosphorus, serum potassium, serum sodium, total serum bilirubin and total
serum carbon dioxide are shown in the table below.

Serum glucose

o

Thirty-eight (38) of the 51 patients in this treatment group had post-baseline serum
glucose values, 37 of the 38 patients (97%) had post-baseline changes in their serum
glucose levels, all 37 had post-baseline worsening, and in 21 of these 37 patients (57%)
grade shifts were clinically meaningful.

Twenty-eight 28 of the 37 (76%) patients who had worsened, improved on subsequent
testing, 11 improved to Grade 1 and 14 improved to Grade 0, and 9 showed no further
change.

Sixteen (16) patients improved with no action taken in regard to Vorinostat treatment, 2
patients improved with dose interruption or dose modification, and 7 improved with
discontinuation of Vorinostat treatment.

Serum creatinine

e}

Fifty-one (51) patients in this treatment group had post-baseline serum creatinine values,
16 of the 51 patients (31%) experienced a worsening of grade level from the baseline, and
in 1 of these 16 patients (6%) grade shift was clinically significant.

Six (6) of the 16 patients (37%) showed no further change, 8 (50%) improved to Grade 0,
and 2 of 16 (12%) improved to Grade 1.

Nine (9) of the 16 patients who had post-baseline changes in serum creatinine improved
with no action taken in regard to Vorinostat treatment, and 1 patient improved after dose
interruption or dose modification of Vorinostat treatment.

Hemoglobin
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o Fifty-one (51) patients in this dose level had post-baseline hemoglobin values, 32 of the
51 (63%) had changes post-baseline, thirty (30) of these 32 patients had worsening of
grade level; in 17 patients grade shifts were clinically meaningful.

o Eighteen (18) patients worsened and then improved with subsequent tests, 6 improved to
Grade 1 and 5 improved to Grade 0.

o Nine patients improved with no action taken in regard to Vorinostat treatment, 1
improved with dose interruption or dose modification, 1 improved with discontinuation
of Vorinostat treatment.

Platelet counts

o Thirty-one (31) of 51 the patients who received Vorinostat at doses above MTD had a
worsening of grade level from baseline in platelet counts, and in 17 of 31 patients these
grade shifts were clinically significant.

o Twenty (20) patients (65%) worsened and then improved, 2 improved to CTCAE Grade 1
and 8 patients improved to within normal laboratory range—these 8 patients had no
action taken in regard to Vorinostat therapy. '

APPEARS THIS WAY
ON ORIGINAL

318



Chnical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

Table 148. Summary of Shift in Laboratory Parameters from Baseline to the worst Post-
baseline Value to the Last Value (Vorinostat Monotherapy — Hematologic Malignancies)
(Applicant's Table)
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Vorinostat Monotherapy — Combination Therapies

Summary Comparison of Clinical Laboratory Evaluations (Vorinostat Combination
Therapies)

A small number of patients (10) in this population limits the comparisons with the other
populations. Evaluation of the laboratory values by shift analysis showed clinically meaningful
shifts in platelet counts, serum creatinine, and increased serum glucose

Evaluation by CTCAE Grade (Vorinostat — Combination Therapies)
The following table summarizes the laboratory abnormalities by grade for patients at all doses in

this population. The most common serum chemistry abnormalities, regardliess of grade, listed in
descending order of frequency:

o Increased serum glucose in 7 of 10 patients 70%
o Increased serum creatinine in 5 of 10 patients 50%
o Decreased serum sodium in 5 of 10 patients 50%
o Decreased serum calcium in 3 of the 10 patients 30%
o Decreased serum potassium in 3 of the 10 patients 30%
o Increased serum ALT in 3 of the 10 patients 30%
o Decreased serum albumin in 3 of the 10 patients  30%
o Decreased serum phosphorus in 3 of the 10 patients 30%
o Increased serum triglyceride in 3 of the 10 patients 30%
o Increased uric acid in 3 of the 10 patients 30%
o Total serum carbon dioxide in 3 of the 10 patients 30%
o Increased total bilirubin in 3.of the 10 patients 30%

The most common hematology abnormalities:

o- Decreased hemoglobin in all patients 100%
o Decreased white blood cell count in 9 of 10 patients 90%
o Decreased absolute neutrophil count in 8 of 10 patients 80%

Urine protein was reported in 3 of 10 patients (30%).
There are no Grade 4 laboratdry abnormalities in this patient population.

Grade 3 laboratory abnormalities:

o Decreased serum sodium 2 patients
o Increased serum glucose 2 patients
o Decreased neutrophil count 2 patients
o Increased INR 2 patients
o Decreased WBC 1 patient

321



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

o Prolonged APTT 1 patient

Table 149. Laboratory Abnormality by Grade (Vorinostat Combination Therapies)
(Applicant's Table)
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Evaluation by Clinical Laboratory Shift Analysisr(Vorinostat — Combination Therapies)

The following table is a summary of the shift in laboratory parameters from the baseline to the
worst post-baseline value to the last value for the Vorinostat Combination Therapies Population.

. Serum creatinine

o Ten (10) patients in this population had post-baseline serum creatinine values and 5 of the
10 (50%) experienced changes—all were a worsening of the grade level, however, only 1
patient had post-baseline change that was a clinically meaningful grade shift.

o Two (2) of 5 patients worsened and then improved with subsequent tests, both improved
to Grade 0.

o One (1) patient improved with no action taken in regard to Vorinostat treatment, and 1
improved with dose interruption or dose modification of Vorinostat.

Serum glucose

o Eight (8) patients in this population had post-baseline serum glucose values and 7 (88%)
experienced a worsening of grade level from the baseline; however, in only 2 of the 7
patients the grade shifts were clinically significant.

o Six (6) of the 7 patients worsened and later improved at subsequent tests, 2 improved to
Grade 1 and 4 improved to Grade 0, and 1 patient showed no further changes.

o Five (5) patients improved with no action taken in regard to Vorinostat treatment.

o Five of the 10 patients (50%) were receiving dexamethasone which can cause increases
n blood glucose levels, and 2 patients (20%) had entered the study with a previous
diagnosis of non-insulin dependent diabetes mellitus.

Platelet counts

o Ten (10) patients in this population had post-baseline platelet counts, 5 of the 10 (50%)
had changes in the post-baseline values—all changes were a worsening of grade level,
and in 1 patient the grade shift was clinically meaningful.

o Four (4) of 5 patients worsened and then improved with subsequent tests to grade 0 and 1
patient showed no change

o Three (3) patients improved with no action taken in regard to Vorinostat treatment and 1
patient improved with dose interruption or dose modification of Vorinostat treatment.

APPEARS THIS WAY
ON ORIGINAL
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Table 150. Summary of Shift in Laboratory Parameters from the Baseline to the Worst
Post-baseline Value to Last Value (Vorinostat Combination Therapies) (Applicant's Table)
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7.1.7.4 Additional analyses and explorations

o See subsection 7.1.3 Dropouts and Other Significant Adverse Events (Further analyses of
serum glucose, serum creatinine, and platelet counts are detailed)

7.1.7.5 Special assessments

o See above

Reviewer Comments: Due to the limited duration of exposure of the patients to Vorinostat in all
the study populations ( commonly due to lack of efficacy), the small number of the patients, and
due to the lack of a control arm, only limited analysis of the data was possible in this safety
analysis. '

APPEARS THIS WAY
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7.1.8 Vital Signs

Vital Signs, Physical Findings, and Other Observations Related to Safety

7.1.8.1 Overview of vital signs testing in the development program

Patients were seen prior to enrollment into the studies and had scheduled follow-up visits. Their
physical condition was assessed and weight, vital signs, ECOG performance status, treatment
and disease related AEs were recorded, along with any tumor responses. The data for this section
comes from these visits. '

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons

Data from the studies in CTCL population, solid tumors population, and hematologic
malignancies population were used in this analysis. A list of the studies is provided in Section 7
Subsection 7.1 METHODS AND FINDINGS

7.1.8.3 Standard analyses and explorations of vital signs data

Descriptive statistics summarizing performance status scores (Eastern Cooperative Oncology
Group: ECOG), body weight, and vital signs for each of the 5 study populations are provided in
the following five tables.

Week 17 was chosen as the cut-off period for evaluation as overall exposure fell to less than 50%
of the study populations after this time point.

o No clinically meaningful changes or trends in the safety measurements were noted in any
population. However, a decrease in mean weight in the CTCL population was observed
over time.

o A wide variation in data was noted in the Vorinostat Combination Therapies population.
This variation is likely due to the small sample size and limited follow-up in these
ongoing studies.

o The marked decrease in mean weight from baseline (-16.9 kg) noted at Week 3
was due in part to a missing data point from 1 patient (AN3151) in Protocol 012.
This patient was particularly obese, with a baseline weight of 145 kg. The patient
missed the Week 3 visit, resulting in a lowering of the mean weight for that time
point.

o When clinical safety measurements are compared across populations, the mean ECOG
performance status scores were lower (better) in the CTCL population than in the other
populations. This suggests that the non-CTCL population may have been more debilitated
than the CTCL population.
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Table 151. Mean (Standard Deviation) of Clinical Safety Measurements during the Studies:
Vorinostat Monotherapy — CTCL (Applicant's Table)
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Table 152. Mean (Standard Deviation) of Clinical Safety Measurements during the Studies:
Vorinostat Monotherapy — CTCL Stage 1IB or Higher (Applicant's Table)
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Table 153. Mean (Standard Deviation) of Clinical Safety Measurements during the Studies:
Vorinostat Monotherapy — Solid Tumor (Applicant's Table)
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Table 154. Mean (Standard Deviation) of Clinical Safety Measurements during the Studies:
Vorinostat Monotherapy — Hematologic Malignancies (Applicant's Table)
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Table 155. Mean (Standard Deviation) of Clinical Safety Measurements during the Studies:
Vorinostat Combination Therapies (Applicant's Table) '
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7.1.8.4 Additional analyses and explorations

o As all the studies were single arm studies, further analysis (comparison to a control) were
not possible
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7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program
QTc prolongation was evaluated by:

o Adverse experience reporting in all the studies

o Directed local or central reading of ECGs in Protocols 008, 011, and 013

o Blinded retrospective analysis of ECG data available as of January 2004 from Protocols
002, 003, 005, and 006 performed by an external cardiologist

The following table provides a summary of the ECG time points per protocol. Although ECGs
were performed at screening in all protocols, subsequent time points for ECG testing varied by

the protocol.

Table 156. Summary of ECG Time Points per Protocol (Applicant's Table)

Protocol Me. Time Points Evaluation
001 Screening, every 4 weeks. and off-study Local
anz? Screening. Week 1. Week 4 Week 8, every 4 weeks Local

theresfter. and off-shindy
o03 Screemng, CiD8, CID23 2029, 3043, and off- Local
stdy
004 Screeping. CIDS, C1DIS, CiD322 C2D1, D of each Tocal
cvele thereafter. and off.study
303 Screening, Week 1, Week 2. Week 3, Week 6, every Locat
3 weels thereafter, and off-study
o306 Screening gnd every 4 weeks Local
G038 Screening, C1D1 {pre-dose ad 2 housz], C1D2, C1D3 Loeal
2 howrsy, C1D13 CID28 (2 hows), and C1D29
011 Screening and C1DX15 Local
012 Screening, CiD1. C1D11. and post-treatment 1 ocal
013 Screening and C1D15 Central
Q15 Screening, C1D1. CI1D11. snd post-tyeatment Local
316 Screening every 30 davs, and post-treatment Local
“Offsmdy” zisc mdicates post-iractment vists.

(Ref 5330 POOS] [Ref 5.5.5.2. POOL, POS5] [Ref. 3.3 5.4: POOY, PDE3VT, POOSVL, POOG, POT1IVE,
PO12V1. PO13VE, PDISVI, BO16VL]
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CTCL Population

Prolonged QT intervals were reported as clinical adverse experiences in 3 of 107 patients
(2.8%) patients in the Vorinostat Monotherapy — CTCL population.

o]
O
O

These events occurred in 3 patients in Protocol 001 (AN1012, 1043, and 1079).
All were CTCAE Grade 2 or less — no patient had QTc interval greater than 500 msec.
By manual reading the changes from the baseline QTc intervals were 31, 55, and 105
msec for patients AN 1079, AN1043, and AN1012, respectively.
Two (2) of the 3 QTc prolongations (patients AN1012 and AN1079) were considered
possibly related to the study drug.
o Patient AN 1012 had medical history of cardiac murmur and other ECG
abnormalities (T-wave changes and left atrial enlargement) prior to enrollment.
This patient also had a concurrent Grade 1 hyponatremia reported as an adverse
experience that was possibly related to the study drug.
One (1) patient recovered by the time of data cut-off date (30-Nov-2005), 1 day after
initial diagnosis.
The mean time for these events was 69.7 days with a range of 33 — 120 days. None of the
3 patients were taking prior or concomitant therapies known to be associated with QTc
prolongation.

Solid Tumor, Hematologic Malignancies, or the Combination Therapies population

o

No QTec prolongation adverse experience was reported for patients in the solid tumor,
hematologic malignancies, or the combination therapies population.

Protocols 008, 011, and 013

In protocols (008, 011, and 013) with capturing of QTc measurements, 8§ ECG QTc prolonged
abnormalities were reported for 8 patients: AN0001, AN0005, AN0007, AN0009, and AN0014
in Protocol 008; AN00OO3 and AN0032 in Protocol 011; and AN0422 in Protocol 013.

©

o}

The increases in QTc for all patients except the one patient in Protocol 013 were less
than 50 msec. ,

For patient AN0422 in Protocol 013, there was an ECG abnormality of a Grade 2
prolonged QTc on Day 15, at 2-hour post-dose follow-up ECG; however, the pre-
treatment baseline value was higher than the value reported as abnormal even though it
was not listed in the patient’s medical history. The baseline QTc value was 486 msec
and the Day 15, 2-hour post-dose QTe value was 473 msec, thus a 13 msec decrease
from baseline. .

There were no absolute QTc intervals greater than 500 msec.

None of these QTc abnormalities were considered the Investigators to be adverse
experiences. Seven (7) of 8 patients had prior cardiac history.
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Of the 165 patients enrolled in the 4 early Vorinostat protocols (002, 003, 005, and 006) whose
ECG data were analyzed in the blinded retrospective study by an outside cardiologist, 118
patients had at least 1 post-baseline ECG.

o Of these 118 patients, 12 had ECG tracings with > 30 msec QTc interval prolongation
from the baseline, and/or greater than 500 msec absolute QT or QTec.

o Ofthese 12 patients, 10 patients had baseline QTc values of less 450 msec, 9 of which
had changes in QTe¢ interval of 60 msec or less.

o One (1) of 12 patients had QTc intervals in subsequent ECG measurements that were less
than the baseline value resulting in negative deltas. Patient AN1001 in Protocol 005 had a
basehne QTc value of 575 msec. The QTc changes from baseline were between -87 and -
7 msec, thus the longest QTc interval was measured at the baseline. This patient whose
relevant medical history included diabetes, hypertension, hypothyroidism, and

- hyperlipidemia was being treated prophylactically with levofloxacin for a concomitant
infection possibly related to the uncontrolled diabetes. Levofloxacin has been associated
with QTc prolongation. Concomitant medical conditions may also have predisposed him
to prolonged QTc. However, this patient’s subsequent QTc intervals decreased in value
from the first post-baseline to the last post-baseline measurement with the last read being
less than that of the baseline value: 568, 501, 508, 488, 509, and 496 msec.

Two other patients (AN1054 and AN1036 in Protocol 006) exhibited a pattern in which
subsequent QTc measurements returned to baseline or to near baseline reading:
‘o AN1054’s baseline QTc interval was 423 msec and subsequent readings were 517, 419,
and 428 msec.
o AN1036’s baseline QTe¢ interval was 435 msec and subsequent readings were 529, 429,
401, and 491 msec.
o QTc interval for these patients initially increased after starting study drug then eventually
returned to baseline or normal to near normal while still on treatment.
o AN1054 had a history of hypertriglyceridemia. Neither patient was taking medications
associated with prolonged QTc interval.

o As the retrospective evaluation of the available data from the 4 clinical trials (described
above) did not indicate a significant effect of Vorinostat on the QTc interval, the
applicant concluded that Vorinostat did not exert a substantial effect on cardiac
repolarization.

APPEARS THIS WAY
ON ORIGINAL
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Table 157. Summary pf QTc Interval Changes from the Baseline (Applicant's Table)
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7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

Following is a list of individual clinical trials for each study population. Patients for ECG studies
and analysis were drawn from these studies.

o Vorinostat Monotherapy — CTCL: Protocols 001, 005

o Vorinostat Monotherapy — CTCL Stage 1IB and Higher: Protocols 001, 005

o Vorinostat Monotherapy — Solid Tumors: Protocol 002, 008 (Part I), 011, 006 (solid
tumors patients only)

o Vorinostat Monotherapy — Hematologic Malignancies: Protocols 003, 004, 013, 006
(hematologic patients only)

o Vorinostat Combination Therapies — Protocols 012, 015, 016

Protocol 008

Protocol 008 specifically looked at the baseline and the post-baseline QTc¢ measurements and is
detailed below.

O

O

An analysis of changes in QTc intervals using baseline and post-baseline QT/QTc
measurements was done on ECG data collected in Protocol 008.

Baseline was defined as the pre-dose QTc interval. In the event a pre-dose ECG was not
available, the pre-study QTc interval was used.

Unscheduled measurements were not included in the mean analysis of QTc intervals;
however, unscheduled visits were included in the absolute maximum QTe¢ interval
analysis and change from baseline analysis.

Baseline QTc¢ Intervals and Change from Baseline at Prescribed Times in Protocol 008

The following table provides an overall summary of QTc intervals at each of the protocol
specified time points.

O

Evaluation of the prescribed QTc measurements suggests that Vorinostat does not
increase the QTc interval to a clinically meaningful extent.

Table 158. Analysis of QTc¢ Intervals (in msec) at Prescribed Times for Patients in
Vorinostat Protocol 008 (Applicant's Table)

APPEARS THIS WAY
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Summary Statizucs Change from Baseline
Mean MMedian ~ Mean 5% CI Medtan
Time N (SD) {Range) {5td Esr) for Mean {Range)
Baseline 23 | 426001758} 429.0 (4030, 457.4) NA NA NA
Day 1, 2 hr 23 | 4282(19.3) 424.0 (400.0, 467.0) 2242 {-6.5,10.9) 8.0 {-36.0, 34.0)
Day 1, 6 23 | 432.0{23.6) 431.0 (397.0, £92.9) 60 (3.1 (03,124 4.0(-36.0,35.0)
Day &, 24 I 22 | 430.1(199) 4295 ¢404.0. 473.9) 5.5 (2.5 {6.3, 10.8) 4.5 (-18.0, 34.0)
Day 3, 2 hr 21 | 4386531y 428.0 (394.0, 4773} T1E (1.1, 132 6.0¢-17.0.32.0)
Day 15, predose | 18 | 418.1136.13 413.5 (387.0, 476.0) 3246 {-12.8,6.5) 55410, 42.0)
Day28. 2 hr 13 | 4148160 458.0 ¢394.0, 450.0}) -6.5(3.2) {-135.0.5 -3 (-31.0. 6.03
Day 28, 24 br 12 ) 418G4{13.8) 416.0 (4030, $47.0) -1.3{2.6) (-70.4.3) -1.0(-20.0.13.0)
N =Number of pattenis; SD = Standard Deviation, StdErr = Standard Errer; hr = Hour; NA = Not applicable.

[Ref 5.3.32: PO0S]

o Similar analysis comparing QTc interval changes across all populations was not done due

to wide variation of time points for ECG acquisition across protocols and due to the

absence.of ECG raw data collection for the early Vorinostat clinical trials (Protocols 001,

002, 003, 005, and 006).
o A subset of study patients who entered Vorinostat clinical trails prior to January 2004 in

Protocols 002, 003, 005, and 006 underwent blinded review by an external cardiologist

and the results of that are discussed later in this section. Protocols 008, 011, and 013

mandated formal collection of all ECG data. In all other studies, ECG abnormalities were

to be reported as adverse experiences.

Absolute Maximum QTc¢ Intervals in Protocol 008

The following table provides a categorical summary of the absolute maximum QTc intervals for
patients participating in Protocol 008:

o No patient had a QTc' interval greater than or equal to 500 msec.

o Two (2) patients (AN0002 and AN00OS5) had a maximum QTc interval between 481 and
499 msec.
o A maximum QTc interval of 482 msec was observed in AN0002 on Day 1, at 6

hours post-dose (approximately 2 hours after peak Vorinostat plasma
concentration). The patient’s pre-study and pre-dose QTc intervals were 477 and
457 msec, respectively. Two (2) hours after a single dose of Vorinostat on Day 5,

a QTc interval of 477 msec was noted. On Day 15, a pre-dose QTc interval of 475

msec was recorded.

A maximum QTc interval of 492 msec was observed in ANOOOS on Day 1, at 6
hours post-dose (approximately 4 hours before peak Vorinostat plasma
concentration). The patient’s pre-study and pre-dose QTc intervals were 470 and
457 msec, respectively. This patient received only 1 dose of study drug before
being discontinued from the study. No cardiac-related adverse experiences were

reported in these patients.
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o Six (6) patients had a maximum QTc interval between 451 and 480 msec. The respective
maximum QT¢ intervals for AN00O1, AN0008, AN0009, AN0OO14, AN0019, and
ANO0020 were 466 msec, 466 msec, 473 msec, 476 msec, 454 msec, and 451 msec.

Table 159. Categorical Analysis of Absolute Maximum QTc for Patients in Vorinostat
Protocol 008 (Applicant's Table)

Maximum QTc¢
Count (%)
Treatment | N <430 msec 451 to 480 msec | 481 to 499 mszec | = 500 msec

400 mg 23] 14 (6\ 2%) | 6 {26.1%) 2 (8.7%) 0 {0.0%)
N= Number of patients
[Ref 5332 POGE]

Maximum QTc Change from the Baseline in Protocol 008

The following table provides a categorical summary of QTc maximum change from the baseline:

o Baseline was defined as the QTc interval taken most recent to the first dose of Vorinostat.

o Of the 23 patients enrolled in the study, 18 experienced a <30 msec increase from the
baseline, 5 had a >30 and <60 msec increase from baseline, and no patient experienced a
greater than 60 msec increase from baseline.

Table 160. Categorical Analysis of Maximum QTc¢ Change from the Baseline in Vorinostat
Protocol 008 (Applicant's Table)

‘ Number (Percent) of Paitents in Each Category

Treatment N’ <30 msec =30 and <60 msec >60 msec
400 mg qd x 7dwk 23 18 {78.3%) 51 (21.7%) 0 {0.0%)
Iﬂcludes patients with baseline and at least one post-dose measurement.

N —XN 0001, AN 6005, AN 4007, AN D009 AN 0014
= Number of pattents; qd = Once datly; d = Davs; wk=Week

{Ref_ 5.3.3.2. POOS]

Five (5) patients had >30 and <60 msec increases from baseline in QTc interval: AN00O1,
ANO0005, AN0007, AN0009, and AN0014. The following table summarizes their individual QTc
values.

o ANO0001 had Day 5, 2-hour post-dose QTc interval of 466 msec: a 32 msec increase from
the baseline. All subsequent QTc measurements reported for this patient were at least 19
msec lower than this.

o Patient AN0OOS had Day 1, 6-hour post-dose QTc interval of 492 msec: a 35 msec

- increase from his pre-dose baseline measurement. The patient had taken only 1 dose of
the study drug before being admitted to the hospital for serious adverse experiences of
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fever, abdominal pain, and ankle edema. No additional ECG was performed beyond 6
hours.

o ANO0007 had Day 1, 2-hour post dose QTc interval of 439 msec: a 34 msec increase from
the pre-dose baseline measurement. All other QTc measurements for this patient were
within 10 msec of baseline (405 msec).

o ANO0009 had Day 1, 24-hour post-dose QTc interval of 473 msec: a 34 msec increase
from the baseline. This maximum increase occurred approximately 22.5 hours after
Vorinostat peak plasma concentration. All other QTc measurements taken during the
study for this patient were within 12 msec of the pre-dose baseline (439 msec).

o ANO0014 had an unscheduled Day 15 QTc interval of 476: a 42 msec increase over the
patient’s unscheduled pre-dose baseline measurement. This measurement occurred at
least 24 hours after the patient’s last dose of Vorinostat.

Table 161. Individual Listing of QTc Values for Selected Patients (>30 and <60 msec
increases from baseline in QTc¢ interval) in Vorinostat Protocol 008 (Applicant's Table)

APPEARS THIS WAY
ON ORIGINAL
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Chaage From Baseline’

AN Prescribed Time QTc (msec) {mgec)
2601 Prestady 434 -
Di.2hr 400 -34
Di.6hr 308 -38
D1, 24 451 17
D5 2l 466 32
D1% 443 11
D28 2 hr 438 4
D28 24 br 447 3
0005 Prestudy 470 -
| Predose 457 —
Dl 2w 401 -38
Unscheduled 461 4
Unzcheduled 460 3
D1, 6 he 492 33
oo0y Predose 303 -
D1, 2hr 430 34
Unachednled 401 ]
D1, &by 406 1
D1, 24 408 3
D5, 2hy 413 15
335 407 2
D28 2 hr 403 -2
D23. 24 hr 411 &
04609 Prestudy 420 -
Predoze 439 -
D1, 2hs 451 12
Dl 6hr 443 4
D1, 24 fw 473 34
b5, 2hr 422 -17
D13 398 41
Unscheduled 416 -23
D28, 2 hr 427 <12
D28, 24 419 -2G
0014 Prestady 440 -
Predose 413 -
Uascheduled 434 -
D1, 2hr 418 -16
D1, 6he 462 44
D1, 24w 430 -32
DS, 2hr 424 -6
D1z 47 52
Unscheduled 457 -19

* Baseline is defined ss the {Tc closest to dosing. An uvascheduled value can be
considered baseline if the ECG was taken affer the presciibed predose measurement
and before dosing.
AN = Ajlocation number.

[Ref 5.3.3.2: PO0E]
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Adverse Experience: Abnormal ECG

The following five tables summarize the number of patients with abnormal ECG adverse
experiences in each of the 5 populations:

o Of the 309 total patients in all 5 populations, 39 patients (12.6%) had 1 or more abnormal
ECG adverse experiences, 18 (5.8%) were considered drug-related, and 1 patient (0.3%)
had serious abnormal ECG adverse experience.

o Nineteen (19) patients were from the CTCL population and the rest (20) from the non-

CTCL population.

o Ofthe 87 patients who received Vorinostat at doses of 400 mg once daily in the CTCL

population, 17 (19.5%) patients had abnormal ECG adverse experiences as compared to 3
of 40 (7.5%) patients with solid tumors and no patients with hematologic malignancies.
Vorinostat at doses of 400 mg once daily was not studied in the trials with combination

therapies.

o The majority of the 17 CTCL patients had cardiac risk factors that may influence the
development of conduction abnormalities in these patients. '

Table 162. Number (%) Of Patients with Abnormal ECG Adverse Experiences (Vorinostat
Monotherapy — CTCL) (Applicant's Table)

400 mg QD Contienous 300 mgz BID 357 " Daoses Above MTD Toat
N=87) T=12) =12y N=111}
n (55) 1 %} n n %}

 Pattents With One Qr Mere Abroneal ECG i7 185 1 8.3 i 1% 171

Adverse Experience

Patients With Oze Or fore Dimg-related 134 124 & Qi H 83 12 108

Abnormal ECG Adverse Experience :

Pattents With Oze Or 2ore Serious Abaergal 1 i G 04 8 PR 1 [EAY

ECG Adverse Experiance

Ajthough = patient may have had two or more clinicsl adverse experences, the patiant is counted only once witkin a category. The same patien: way appear in

different categories.

[Ref. 3.3.5.2. PODL, POOS)

Table 163. Number (%) Of Patients with Abnormal ECG Adverse Experiences (Vorinostat

Monotherapy — CTCL Stage 11B and Higher) (Applicant's Table)

400 mg QD Contamuous 300 mg BID 37 Doses Above MID Tout
=72 N=11} N=10) (5=83)

n (%3 n (%) | %) n (%)
Pattents With Oze Or Mere Abnonzal ECG 14 94 1 81 1 HERH 15 172
Adverse Experience
Patients With One Or Mfore Drug-ralated g 133 Q ik 1 ek 10 108
Abporoal ECG Advesse Experience
Parients With Ozne Or Wore Serious ¢ 0.0 0 6.6 g 2.0 G .8
Abpormal ECG Adverse Exparience
Altheugh 2 patient may have had o or more clinical adverse experiences, the patient is counted enly once within & categery. The same patient may
appear 1z different categories.

[Ref. 5.3.5.2: PCOL, POOS]
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Table 164. Number (%) Of Patients with Abnormal ECG Adverse Experiences (Vorinostat
Monotherapy — Solid Tumor) (Applicant's Table)

406 mg GD 230 mg BID Daoses Above Doses Belowr
Contirous 300 mg BID ¥7 Conrtinuous MTD MTD Toal
=40} N=i3) qé=4) N=38) 20=6} N=1013

n %e) B {%) n { %) n {%d R (%3 o £%%
Patients With One Or Mere 3 73 G 0.0 1] 2.0 2 33 1 167 & 3.9
Abnormal ECG Adverse
Experience
Pazents With One Or More Drug- [} 4.8 B 0.0 ] 92 1 26 o 0 i 190
refated Abrormal ECG Adverse
Experience
Pagents Wizh One Or More Serons 8 20 @ 0.0 o Q240 [0 &4 ¢ iR [ (]
Abnermai ECG Adverse
Experience
Although a patient may have had fwo or more clinical adverse experiences. the pafient it cownted only once within a category. The sante patient may appear in
different categories.

[Ref. 5.3.3.2: POD3} [Ref. 5.3.5.4: POD2, POO6, PO1IV1]

Table 165. Number (%) Of Patients with Abnormal ECG Adverse Experiences (Vorinostat
Monotherapy — Hematologic Malignancies) (Applicant's Table)

400 mz QD 0 mg BID 208 mgz BID 300 mg BID Doses Abgve | Doses Below
Conmmons 377 Costimious 1421 MID MID Totat
=11 (N=3) (=6 N=10} N=213 M=6; N=87)

)3 § %) n [ %) n (%) F:d { %} = (%) n {%) 2 {% )
Patients With One Or ] [125] Q (A 0 EEY 2 200 9 176 ] ke i1 12.6
Moere Abnornal ECG
Adverse Expenience
Patients With Ore Or 0 X o | &6 0 &6 1 10.0 2 ERY o i34 3 34
Mere Drugaelated :
Abrormsal ECG Adverse
Expertence
Pzzients With Ore Or 0 GO G ¢80 2 38 ] 2.9 0 4.0 0 ks ] 5.8
More Serious Abronnal
ECG Adverse
Expedence
AXkhough a patfent may ave had two or more clinical adverse experiences, the patient is counted only once within a category. The same patient may appeaz
in different categosies.

[Ref. 5.3.5.4: PGO3V], PBO4VL, POOS. PDI3VI]

Table 166. Number (%) Of Patients with Abnormal ECG Adverse Experiences (Vorinostat
Combination Therapies) (Applicant's Table)

Cembinanon Therapies
=10
n (%}
Patients Witk One Or More Abnormal ECG Adverse Experience 3 00

Padenis With One Or More Drug-refated Abnemal ECG Adverze Experience

(]

o
©
<

Patienss With One Or More Serious Abnonmal ECG Adwerse Experience Q 0.0

Although = patient may have had two or more chinical adverse expenences, the pazient is counted only once within a category. The same
paiten: nay appaar it different categories.

[Ref. 5.3.5.4: PO12VE, POLSVL, POI6V]]
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ECG Abnormalities by Type and Study Drug Association

The following table summarizes ECG abnormalities by type and study drug relationship for the
49 ECG adverse experiences in the overall safety population.
o Six (6) of the 39 patients who had ECG abnormalities expertenced more than one ECG
abnormality for a total of 49 ECG adverse experiences
o Within this group, there were 21 drug-related abnormal ECG adverse experiences
reported for 18 patients.

Breakdown of ECG abnormalities by type and study drug relationship:

Thirty-eight (38) arrhythmias:

o Tachycardia
Sinus tachycardia
Supraventricular tachycardia
Sinus arrhythmia
Bradycardia
Sinus bradycardia
Electrocardiogram QT prolonged
Ventricular extrasystoles
Supraventricular extrasystoles
Atrial fibrillation
Bundle branch block
QT corrected interval prolonged
Cardiac flutter

B~

00 O0O0O0O0OO0OO0O0OO0OO0OO0
— = = NN NN NN =

The following 14 arrhythmias considered by the Investigator to be related to Vorinostat:
o Tachycardia 9
o Sinus bradycardia 2
o Ventricular extrasystoles 1
o Electrocardiogram QT prolonged 1
o QT corrected interval prolonged 1

Five (5) non-arrhythmias:
o T wave abnormal

o P wave abnormal 1

o Ventricular hypertrophy 1

The 3 non-arrhythmias considered by the Investigator to be related to Vorinostat:
o T-wave abnormal 1
o P-wave abnormal 1
o Ventricular hypertrophy 1
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Six (6) ischemic events:

o ST-T segment abnormal 2
o ST segment abnormal 3
o Myocardial infarction 1

The 2 types of ischemic events considered by the Investigator to be related to Vorinostat:
o ST-T segment abnormal 2
o ST segment abnormal 2

Within the Vorinostat Monotherapy — CTCL population, the following ECG adverse
experiences were reported:

o There were 15 arrhythmic adverse experiences and 8 were considered by the Investigator
to be related to the study drug. These drug-related arrthythmic adverse experiences were
experienced by 7 patients, one of whom experienced 2 of these 8 arrhythmic events. The
majority of these 7 CTCL patients had risk factors that could predispose them to '
developing arrhythmias.

o There were 5 non-arrhythmic adverse experiences, 3 were experienced by 1 patient in this
population and were considered by the Investigator to be related to study drug. This
patient had a prior history of ECG abnormality specifically abnormal P-wave changes.

o There were 6 ischemic adverse experiences, all occurred in 6 individual patients and 4
were considered by the Investigator to be related to the study drug.

Other safety populations:

o There were 6 arrhythmic adverse experiences in the solid tumor population, 1
considered related to the study drug; 13 in the hematologic malignancies, 3 considered
to be drug-related; and 4 in the combination therapies population, 2 of which were
considered to be drug-related.

There was 1 serious ECG adverse experience reported for the overall population. This sertous
adverse experience was a Grade 4 myocardial infarction which was considered by the
investigator to be not related to the study drug and was reported for a patient in the Vorinostat
Monotherapy — CTCL population.

o With the exception of this Grade 4 myocardial infarction, all of the ECG adverse
experiences were Grade 2 or less.

APPEARS THIS WAY
ON ORIGINAL
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Table 167. Abnormal ECG Adverse Experiences Overall Population (Applicant's Table)

Arrhythroas Non-mshythamas Tzcharnia
Mot Related e | Drug- | MotRelaredto | Druz- | MotRalatedto | Dmug-
Study Dtz | mlated | Seedv Bz | related | Stadvy Dz | related
Vorinostat Mrmotharapy — CTCL® 7 4 2 k3 3 4
at Monotherapr - Sofid Tumers 5 1 4] g g 4]
' orinostat Monotherape — Hawmatclogie 10 3 2 ¢ g 0
Malignancies
Vonuoztar Monetharapy - Consbinad 2 2 ] g 0 0
Therspies
Sub-totals 24 14 2 3 2 4
Total —49 svents 38 arrhythovas 5 Non-amryvthesias B Ischanda

Fatients 1= the Vormestas Monotherapy — CTCL Stage I1B and Bigher population are nof meluded 1 this fable bacause it
iz a subset of the YVormostat Menstherapy — CTCL popuiztion

AN 1039, AN1042 and ANWIMT in Protoco! §G1 had nwiltiple abnommal ECr advarse expeviances.

A% 1008 and A2 1005 in Profocat (04 each had 2 abnormal ECG sdverse expeaiences.

1 AN 4081 in Protoood €12 had 2 sbnomsal BCG adverse sxperisncas.

[Bef 53.3.2. PO08] [Ref 5.3.5.2: PS01_POO3] [Ref 33.53.4: POO2, POG3VE, PO0SVL, POO6, POLIVE,
POI2VI, PCI3VL, POISVL, POISVL]

¥

Details of ECG AEs

The following table provides a listing of patients with abnormal ECG adverse experiences for the
overall population:
o There were 49 abnormal ECG adverse experiences reported for all 5 populations
o Twenty-one (21) events were considered by the Investigator to be related to study
therapy, all of which were Grade 2 or less. None of these drug-related adverse
experiences met serious criteria. There was only 1 serious ECG adverse experience, a
Grade 4 myocardial infarction, which was considered by the Investigator to be not related
to study drug.
o Intensity was not collected in all studies, but abnormal ECG adverse experiences were
graded using the appropriate NCI Criteria.
o ECG events, regardless of drug relationship, tended to occur within the first two months
on study drug. ”

Patient AN1004 participating in Protocol 001 experienced a serious adverse experience that was
considered to be not related to study drug by the Investigator. AN1004 was a 50-year-old Black
woman with Stage IV CTCL who experienced a Grade 4 myocardial infarction 31 days after
starting study drug. This patient’s medical history included coronary artery disease and cardiac
risk factors such as uncontrolled hypertension and uncontrolled hypercholesterolemia. (Medical
history, prior/concomitant therapies, and treatment-related information for this patient can be
found in the narratives section Sec. 2.7.4.11 of the original study safety report)
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Table 168. Listing Of Patients with Abnormal ECG Adverse Experiences (Overall
Population) (Applicant's Table)

Ad0J 3181SS0d 1534

Refative ity
Pretocol Site Baseline Zdverse Exparienca Serious Causality Intensity Start Day Grade
Qi3 e 8004 . Myccardiz] inferction T def'not k| 4
061 sl 5008 EFlaczocadiogams 37-T s2gment N Poss puid 8
abpormsl .
(L D] 4030 Simre bradyveardia N pess ol 23 i
[ 016 14012 Eierzocadiogrars T prolonged N po3z myod 3% 2
act &g 19814 Ventrieular axhiasysioles N poss wuild 36 i
(£ 2062 20i8 Sinnes amhrythmis W prob not eild i13 i
[ featsd 1520 Flectrocandiogram § zgment N poss ruid 53 H
abpormal
061 ety i cndiogram T wave abasernal N prob net nusid g H
&1 2008 avdia N Foss mad 5 2
o Ga% flograrz Pwave almoineal n raild 25 H
1 0es Lectrecardiogram T wave atuormal N : nuld 28 1
uud el 903% Ventrierdar hypertraphy N poss mild 61 H
D Gogs 5341 Elernocadiograr 57 zegmant N Ppois mitd ] H
abnormal :
51 Hcs G043 Bundle branch bisck N Preb net mild 120 H
aci el 6943 Elsciracardiogras: QT prolonzed ) probnot naild 120 H
o5 o) G043 Elerzocardiogans 5T sezment N zrob ney mitd 120 H
abnormz]
Elecroendiogram T wave zbmcamal N prob net miid 126
Venmicular axtranvsioles . N zrob not nld 56
W poss mild 25
N poss mod 8
X poss mild id
N PGS niid i3 i
[L) sl X i
903 o002 i n 2
a5 Qa2 Sians tachyzsardis N H
883 o2 Suprsvanticwar extasysiclas n 1 1
33 0502 B 1 N 2 i
X 15 i
N 14 H
B9 miid 13 H
N 3 H
N 13 1
N 3 3
s tachycardiz R 83 H
C ardiae fuiter N 3 H
dia N B i
X ? i
X ] i
1993 N prob not 3 H
1032 » prob net el 2
1014 B: ad) f‘cera N prob net 15 H
1017 X Frob uct 16 g
3005 X poss mild 98 H
3008 N prob not wmod 33 2
3 4081 N preb net mod 0 2
3 4301 ¥ prob mod 108 2
3 4003 N prob not mad 9 2
3 3006 N prob miid 2 ¥
51, 1. PGAE POTEV], PGI2VY POISVL POISVI, POIGW]
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7.1.9.3 Standard analyses and explorations of ECG data

Interdisciplinary Review Team for QT Studies was consulted to assess the impact of vorinostat
on QT interval based on information provided in the submission; a summary of their findings is
shown below. (Complete consult is available in the DFS.) -

SUMMARY OF FINDINGS

The Sponsor has not performed a well-designed and well-controlled study to assess the impact of
vorinostat on QT interval.

The Sponsor submitted an analysis of pooled data from three Phase 1 and two Phase 2 studies.
There may be a forty (40) millisecond increase in QTc from baseline with vorinostat dosing.
Additionally, there were several observations of QTc exceeding 550 milliseconds.

RECOMMENDATION

It is recommended that the Sponsor conduct a clinical trial to evaluate the impact of vorinostat on
QT interval. This could be carried out as a Phase 4 commitment.

7.1.9.4 Additional analyses and explorations

Based on an exposure-response analysis (performed by the Interdisciplinary Review Team for
QT Studies reviewer) on the data from a Phase 1 food effect study, there may be an 11-
millisecond (upper 95% predicted value at mean maximum observed concentration) increase in
QTc interval from the baseline for vorinostat at 400 mg daily dose level. But, this result is based
on data from a Phase 1 study and has a number of limitations: (1) few subjects were studied, (2)
no placebo or positive control was used, (3) ECGs were not taken at Cmax for drug or
metabolite, (4) at most, 1-2 ECGs were recorded after steady state dosing, (5) there was no
consistent measure of baseline effect in each subject, and (6) results are confounded by different
meal instructions provided on different study days.

o See the complete consult of Interdisciplinary Review Team for QT Studies

7.1.10Immunogenicity

o Not applicable (Vorinostat is a small non-protein molecule)

344



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

7.1.11Human Carcinogenicity

Neoplasms (Benign, Malignant, and Unspecified; including Cysts and Polyps) are reported as
serious adverse events (SAEs). Among the 107 patients on Vorinostat monotherapy for CTCL,
there were 8 patients who reported neoplasms. However, in 5 patients the reported neoplasm
was a worsening of the primary disease/indication (advanced Cutaneous T-Cell Lymphoma), and
the remaining patients had squamous cell carcinomas (skin) or lung neoplasm.

400 mg once daily dose level

o Three (3) of 86 (3.5%) CTCL patients who received Vorinostat at a dose of 400 mg once
daily were reported to have squamous cell carcinomas as a serious AE.

Other dose levels

o One of 10 patients (10%) in the 200 mg twice daily dose group was reported to have T-
cell lymphoma as a serious AE.

o 1 of 20 patients in the doses above the MTD group was reported with to have T-cell
lymphoma as a serious AE.

o One (1) of 12 patients in the doses below the MTD group was reported to have squamous
cell carcinoma and lung neoplasm.

Reviewer Comments: Cutaneous squamous cell cancers are common in patients with CTCL—
this is one of the delayed adverse effects of topical treatments administered over long times io
these patients. The patient with lung neoplasm was on a below the MTD dose of Vorinostat—the
tumor is unlikely to be due to short exposure to Vorinostat. However, due to a short duration of
treatment with Vorinostat, and a lack of control arm in all the available studies, the human
carcinogenicity of Vorinostat cannot be estimated reliably.

7.1.12Special Safety Studies-
o Please see Subsection 7.1.9 Electrocardiograms for the available studies to characterize
the effect on the QT interval

o As Vorinostat is the first drug in its pharmacological class (histone deacetylase inhibitor),
other human studies on this class of agents are not available.

7.1.13 Withdrawal Phenomena and/or Abuse Potential

o No formal studies have been conducted on the effects of withdrawal of Vorinostat
o The effect of withdrawal of Vorinostat is unknown.

345



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

o There is no evidence to suggest that Vorinostat produces physical or psychological

dependence.
o In clinical trials, no behavioral or central nervous system adverse experiences occurred to

suggest that Vorinostat has any potential for drug addiction or abuse.

APPEARS THIS waY

A ADININAY

APPEARS THIS WAY
ON ORIGINAL
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7.1.14Human Reproduction and Pregnancy Data

Use of Vorinostat in Pregnancy and Lactation

O

O.

No human safety data are available for the use of Vorinostat during pregnancy—pregnant
women were excluded from participating in studies with Vorinostat.

Animal data suggests that Vorinostat crosses the placenta and may have adverse effects
on fetal development.

Women of child-bearing potential were advised to avoid becoming pregnant while
receiving treatment with Vorinostat and to inform the treating physician immediately
should pregnancy occur.

It is unknown whether Vorinostat is excreted in human milk. Since many drugs are

excreted in human milk, and because of the potential for sertous adverse reaction in the
nursing infant, breast-feeding was discontinued for the duration of therapy.

APPEARS THIS WAY
ON ORIGINAL
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7.1.15 Assessment of Effect on G_rowth

o No data to assess the effect of Vorinostat on growth is available

Reviewer Comments: CTCL lymphoma is a disease of older adults—the median ages in the
submitted studies ranged around 60 years.

7.1.160verdose Experience

Four (4) patients reported an accidental overdose of Vorinostat:

o Patient AN3152 (Protocol 012) was taking 300 mg once daily 14 out of 21 days, supplied

as 100 mg capsules, and inadvertently took 3 extra capsules of Vorinostat for a total daily
dose of 600 mg. Study therapy was not interrupted and no adverse experiences were
reported related to this episode.

Patient AN11323 (Protocol 014) was on blinded therapy receiving Vorinostat (or
matching placebo) 300 mg twice daily 3 out of 7 days, supplied as 100 mg capsules.
During a scheduled off-drug period the patient inadvertently took a 300 mg dose of study
therapy. The study blind was continued and the patient continued on study therapy as
scheduled. No adverse experiences related to the episode of accidental overdose were
reported.

Patient AN3332 (Protocol 012) was taking 400 mg once daily, supplied as 100 mg
capsules, and inadvertently took 400 mg twice daily on 1 day. Study therapy was
continued and no adverse experiences were reported related to this episode.

Patient AN10008 (Protocol 014) was on blinded therapy receiving Vorinostat (or
matching placebo) 300 mg twice daily 3 out of 7 days, supplied as 100 mg capsules.
During a scheduled off-drug period the patient inadvertently took a 300 mg dose of study
therapy. The study blind was continued and study therapy was discontinued 2 days after
this episode for complications related to underlying disease. No adverse experiences
related to the episode of accidental overdose were reported.

7.1.17Postmarketing Experience

e}

Post-marketing data are not available for Vorinostat.
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7.2 Adequacy of Patient Exposure and Safety Assessments

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

o Primary data sources for the evaluation of safety of Vorinostat were the data on clinical
and laboratory adverse events from 74 patients in the pivotal trial (protocol 001), 33 '
patients in the supportive study (Protocol 005), and the patients with solid tumors and
hematologic malignancies in 10 other studies that enrolled diverse other tumor types: a
total of 305 patients.

o See Sub-section 7.1 METHODS AND FINDINGS in Section 7 INTEGRATED
REVIEW OF SAFETY for details.

7.2.1.1 Study type and design/patient enumeration

o For details of the studies reviewed for Vorinostat safety evaluation, including the study
types and designs, and numbers and characteristics of the patients and the diseases, please
see the Tables xxx in Sub-section 4.2 Tables of Clinical Studies.

o These tables define different patient populations and the clinical studies by protocol
numbers, the numbers of total patients in each population, and the total patient exposures
per population. '

APPEARS THIS WAY
ON ORIGINAL
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7.2.1.2 Demographics

Demographic characteristics of different patient populations are shown here in a series of tables

in the following pages. Further details are available in Sub-section 7.1 METHODS AND
FINDINGS in Section 7 INTEGRATED REVIEW OF SAFETY. Briefly:

o Median ages of these diverse patient populations in different studies ranged from 41

years to 78 years. In the CTCL population cohorts the median ages ranged from 60 to 69

years.

o Majority of the patients were White.

Reviewer Comments: Demographics of the patients in different studies in this NDA are

representative of the CTCL patient demographics.

Table 169. Demographic characteristics of the CTCL patients in the pivotal trial (Protocols

001) and the supportive trial (Protocol 005) (Applicant's Table)

Baseline Demographics: Protocol 001 and Protocol 003

Protocol 001 Profocol 0035
400 mg
once datly Cohort 1 Cobort 2 Cohort 3

Characteristic (N=74) (N=13) (N=11) N=9)
Age
Mean 612 617 60.9 674
Median 60.0 65.0 69.0 67.0
Min-Max 39.0-83.0 37.0-82.0 26.0-80.0 | 490-780
Number (%) <65 vears 45 {60 8%} 7 (53.9%) 5{455%) | 3(33.3%)
Number (%) =65 years 29 {39.2%} 6 {46.2%) 6(54.6%) | 6(66.7%)

Gender (n, %)

Female 36 (48.6%) 5 (38.5%) 6{54.5% 4 (44.4%)
Male 38 (51.4%) §{61.5%} 5 (45.5%) 5 {55.6%)
Race (n, %)

Astan 1{1.4%) 0(0.0%) 0 (0.0%) ¢ {0.0%)
Black 11{14.9%) 3{23.1%) 4 {36.4%} 1(11.1%)
White 61 (82 4% 10 {76.9%) 7 {63.6%) § (88.9%)
Other 1(1.4%) 0 (0.0%) {4 {(0.0%) 0 {0.0%)

Protocoi 005, Cohort 1: 400 mg once daily x7drwk; Cobort 20 300 mg twice daily x 3d'wk; Cohort 3:
Induction: 300 mg twice daily. maimnfenance 200 mg twice daily
CTCL = Cutaneous T-cell Lymphoma

fRef 5352 POOL] [Ref. 5352

B

PO0S]
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Demographics of the patients in the solid tumors population that received Vorinostat

monotherapy:

Table 170. Baseline Patient Characteristics of the Vorinostat Monotherapy — Solid Tumors

Population (The first part of the table lists subsets by Vorinostat doses, and second part of
the table lists all the patients) (Applicant's Table) (Applicant's Table)

APPEARS THIS WAY
ON ORIGINAL
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$50mg onee daidy 200msg fwive daity
coutinuoas 300mz oxvice datly 37 [contamous Doses above MID Deoses below MID
N=48 XN=13 HK=4) N=3n N=6&
G {%%) n ) n n [ [
Gender Femzle 17 423} [ 1 11 H {16.73
ale pE] (5.5 7 3 26 3 (833
Agefyearsy 235 And Under 0 €0 9 0 ] H (165
261033 o 00y g 0 2 8 (00
ELSGR 4 {160 1 7] 3 i (16.7}
610 35 16 (230 2 2 4 ¥ (167
361083 11 L) 4 1 18 G (0.8}
5610 73 10 (25.00 3 1 [ 2 (333}
Over 73 3 {12.9) 1 o 4 H (167
MEAN 61.2 350
SD 1188 19.2¢
MEDIAN 3.2 393
RANGE 39. 84 25-78
Race Asian 2 (5.8 [t ] o i 0.5
Black 3 (7.5; 2 0 ! { (165
Hispanic American 1 23 i 0 o 5 .03
Nult 0 0.8) 0 o 1 4 (0.63
White 34 8301 14 1 £100.00 36 5 (333
Tont
Qi=101};
3 [
Gender Female i (36.6}
Male 84 (83.4)
Age {years) 25 And Under i [oN]
26035 2 2.6
sl 2 (8.5}
48035 4 (23.8)
385063 Ed [EXEN
66t 73 2 (21.8)
Over 73 7 (6.5
MEAN 383
SD 11.53
MEDIAN 61.0
RANGE 25.84
Race Asian 2 .6
Black 7 6.5
Hispawic Awerican 2 [}
N 1 (L6
White §9 (38.13
[Ref 3.2.3.2 POOST[Raf 5.3 3.4 PA02, PODG, PRIV
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Demographics of the patients in the hematologic malignancies population that received
Vorinostat monotherapy:

Table 171. Baseline Patient Characteristics (Vorinostat Monotherapy — Hematologic
Malignancies) (The first part of the table lists subsets by Vorinostat doses, and the second
part of the table lists all patients) (Applicant's Table)

400mg once daily 200mg twice dady Doses above MID
contmuous 300mg avice datly 37 | Congiruons 260me nvice daily 1421
N=11) N=3) x=8 IN=1] N =31)
3] (%} n I n n
Gender Female 3 273 i K] 3 23
Male g (17 2 4 7 2R
Age (years} 25 And Urnder 1 .13 & G 1 1
264033 4 (36.4) 8 4 ] a
2045 2 8.3 5 4 Q } [
4610 55 0 0.6 8 2 2 {20.0) 7
3610 6% 2 £18.2) H 4 2 206.40) 12
66075 1 9.1} ¢ i 4 140.0) 17
Over 73 1 .1} 2 1 1 {1 S
KEAN 432 638
SD 2043 1742
MEDIAN 419 65.0
RANGE 1.7 18- 76
Bace Aslen 1] 0.6 g [24H ] 1 {30.0) 2
Aslatc 1 @1 G {00 G [} 0] 0
Black 2 (18.2y & {09} ¢ o 5.0} 3
Hispanic Anzerican @ (0.0 G B0} Q 1 39 2
White 3 @27 3 (120.5) & 8 (80.07 43
Doses below MTD Total
N=6 N=t%)
B {%e) [
{ender Female a {0 12
Male € {100.0} 33
Age {vears) 23 And Under ¢ 0.0 3
26t033 G {0.0) 4
36t0dS ] ) g
161033 2 @a il
351065 1 (¢ ] ]
7 2 33.0) 25
1 {167 i
845
1214
MEDIAN 66.0
RANGE 47- 81
Race Astan i} Fudiey 3
Astatic o] $£.0: 1
Black 23 [k} 3
Hispamic American a 0.0 4
White & {000} 74
Ref 3.3.3.4: PUOIVE, POOSV]. PO06, PO13VYH
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Demographics of the patients in the Vorinostat combination therapy population:

Table 172. Baseline Patient Characteristics (Vorinostat Combination Therapies)
(Applicant's Table)

Combination Therapies Total
(N=10) N=10)
1 (%) o (%)
Geader  Female 2 {20.0) ' 2 {200)
Male 8 (80.0) 8 {80.0)
Age 25 And Under |0 (0.0) 0 (0.0)
{years)
261035 0 {0.0) 0 0.0
36 to 45 1 (10.0) 1 (10.0)
4610 55 1 {10.0) 1 (10.0)
56 10 65 5 {50.0) 5 (50.0)
6610 75 2 (20.0) 2 {20.0)
Over 75 1 (10.0) 1 {10.0)
MEAN 62.0 62.0
sD 1225 12.25
MEDIAN 83.0 83.0
RANGE 35-.81 39- 81
Race Hispanic i {10.0) 1 £10.0)
American
White 9 (90.0) 9 (90.0)

{Ref 5.3354:PO12V] POLSVE PG1SVL]

- 7.2.1.3 Extent of exposure (dose/duration)

All CTCL patients (n = 107)

The overall extent of exposure for all CTCL patients who received Vorinostat Monotherapy on
Protocols 001 (n = 74) and 005 (n = 33):

o Ninety-six (96) of 111 (86.5%) exposures were to Vorinostat 400 mg total daily dose
(initial or modified). (This is the recommended dose for the label).

o The mean number of days on Vorinostat at 400 mg total daily dose was 109 days (Range:
2 to 365 days). ‘

o At any Vorinostat dose, the mean number of days was 110 days (Range: 2 to 365 days).

CTCL Stage 1I1B and Higher patients (n = 89)
As this population is a subset of the Vorinostat Monotherapy — CTCL Population, the duration of

exposure 1s similar. The overall extent of exposure for CTCL Stage 1IB and Higher patients who
received Vorinostat Monotherapy on Protocols 001 (n = 61) and 005 (n = 28):
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o Seventy-nine (79) of 93 (84.9%) exposures to Vorinostat in patients who had CTCL
Stage IIB or Higher were to a 400 mg total daily dose of Vorinostat.

o The mean number of days on this dose was 106 days (Range: 2 to 365 days).

o At any dose, the mean number of days on treatment was 108 days with a range of 2 to
365 days.

Patients with Solid Tumors on Vorinostat Monotherapy (n =101)
The overall extent of exposure to Vorinostat in patients with solid tumors:

o At any dose, the overall mean number of days on treatment was 104 days with a range of
1to 1311 days.

o Seventy-one (71) of 101 patients (70%) received 400 mg total daily dose (400 mg once
daily or 200 mg twice daily). The mean number of days on drug was highest at this daily
dose: 92 days (Range: 1 to 1034 days). :

Patients with Hematologic Malignancies on Vorinostat Monotherapy (n = 87)
The overall extent of exposure to Vorinostat for patients with hematologic malignancies:

o At any dose, the mean number of days on drug was 48 days (Range: 1 to 341 days)
o Forty-two (42) of 87 (48%) patients received 400 mg daily dose. The mean number of
days on drug was highest at this dose: 53 days (Range: 1 to 319 days).

Patients on combination therapies containing Vorinostat n=10)

The overall extent of exposure for patients who received combination therapies containing
Vorinostat is summarized below. This patient population is small.
o By the data cut-off date, the mean number of days on the study drug (any dose) for these
ongoing studies was 36.9 (range 9 to 86 days).
o Seven (7) of 10 (70%) patients received the 400 mg total daily dose; the mean number of
days of exposure to this dose is 19
o The mean number of days on drug was highest in the 300 mg daily dose; 41 days (range
of 22 to 57 days)

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety
o No secondary clinical data sources are available at present as Vorinostat has not been

marketed for any indication. Moreover, Vorinostat is the first drug in its pharmacological
class.
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7.2.2.1 Other studies

O

No other studies are available at present as Vorinostat has not been marketed for any
indication. Moreover, it is the first drug in its pharmacological class.

7.2.2.2 Postmarketing experience

O

There is no postmarketing experience with Vorinostat.

7.2.2.3 Literature

O

7.2.3

7.2.4

The applicant provided several peer-reviewed publications in the pdf format with this
submission. These publications support the claim that CTCL is a rare disease, there is a
lack of satisfactory treatments for the advanced CTCL, and conducting a randomized
controlled clinical trial of adequate statistical power is not possible.

For further details please see 8.6 LITERATURE REVIEW and REFERENCES.

Adequacy of Overall Clinical Experience

The number of patients with advanced CTCL, the study population and the primary data
source for this NDA, is relatively small; however, this number is similar to that in the
other NDAs (submitted and reviewed in the past) to seek approval for systemic treatment
of advanced CTCL: Targretin and Ontak. In the current NDA there are 107 patients with
advanced CTCL in the pivotal and the supportive trial and 89 patients have stage IIB or
higher disease; the overall safety population, however, also includes patients with other
malignancies and the total number of patients for safety evaluation is 305.

These patients are representative of the CTCL patient populatlon in terms of
demographics.

Majority of the patients in the overall safety population were > 60 years of age and over
30% of them had other medical conditions for which they were on treatment.

The overall length of exposure to Vorinostat is relatively short (median duration of
exposure of approximately 120 days in the pivotal trial)—this is mostly due to a lack of
efficacy. Responding patients have longer exposures.

Overall clinical exposure supports marketing approval of Vorinostat, but post-marketing
surveillance is required.

Further studies to evaluate Vorinostat in patients with hepatic insufficiency are required.

Adequacy of Special Animal and/or In Vitro Testing

The applicant conducted preclinical testing to acquire data on the anticipated toxicities of
Vorinostat. This was reviewed and found to be adequate.

355



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

O

O

7.2.5

7.2.6

7.2.7

7.2.8

Additional preclinical testing was conducted to study the Vorinostat effect on ECG QT
interval. Further studies are required. See 7.1.9 ELECTROCARDIOGRAMS.

Further details of preclinical testing are summarized in Section 5 CLINICAL
PHARMACOLOGY. ’

Adequacy of Routine Clinical Testing

Patients enrolled in the studies conducted under Vorinostat clinical development
programs were evaluated at the baseline and were regularly monitored clinically and by
blood tests (serum chemistries and hematology) according to their specific protocols.
Overall these evaluations provide adequate to support a marketing approval for
Vorinostat; however, routine postmarketing surveillance is necessary.

Additional studies are required to study Vorinostat in patients with hepatic insufficiency
and to study Vorinostat effects on ECG QT interval.

Adequacy of Metabolic, Clearance, and Interaction Workup

Please see section 5 CLINICAL PHARMACOLOGY

Adequacy of Evaluation for Potential Adverse Events for Any New Drug
and Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

Please see the comments in 7.2.3 and 7.2.4 above.

Assessment of Quality and Completeness of Data

The applicant conducted 12 Phase 1 and Phase 2 studies in different patient populations
to collect data on both the short-term and long-term safety of Vorinostat.

The patient populations (in terms of demographics) are representative of the advanced
CTCL patient population—the patient population for which the marketing approval is
being sought. .

However, both due to a modest efficacy (< 30% in advanced CTCL and worse in other
cancers) and AEs (in patients who were relatively old and had several co-morbidities) the
duration of exposures is relatively short (median approximately 120 days). Some AEs
may not manifest until longer exposures to the drug. Therefore routine postmarketing
surveillance will be required.

Please also note the comments in 7.2.3 and 7.2.4 above.

356



Clinical Review
Bhupinder S Mann

NDA 21991 Submission Number 000

Zolinza ™ (Vorinostat)

7.2.9 Additional Submissions, Including Safety Update

Vorinostat safety update (dated the 25" of July, 2006) required under 21 CFR
314.50(d)(5)(vi)(b) was submitted to the FDA by the applicant. It was reviewed and is
summarized in this section.

Data cut-off dates

The following table shows the data cut-off dates for the submitted Vorinostat safety update
report (SUR):

Table 173. Reporting Periods for Safety Data in the Original Application and in the SUR

(Applicant's Table)

Data Cut-off Date for the Data Cut-off Date for
_ Original Applicaticn the SUR
Protocel 001
(Pivotal Study) 23-Nov-2002 {41 -Mav- 2008
All Other Protocels 24-Qct-2003 {1 -Mav-2006
WAES Reporting 30-Nov-2003 01-Mav-2006

Extent of Exposure

o As of 01-May-2006, the clinical safety of Vorinostat is supported by data from 357
patients and 361 patient exposures. (The additional patient exposures occurred in
Protocol 005, the initial supportive study in CTCL—patients enrolled in one cohort were
permitted to enroll in a subsequent cohort. As a result, 4 patients participated in 2
cohorts.)

The number of patients and exposures to Vorinostat in each dosing group are shown in the table
below: :

o Fifty-two (52) additional patients are included in the SUR.

o There are no new patients with CTCL on vorinostat monotherapy. However, there are 10
new patients with solid tumors and 15 new patients with hematologic malignancies on
Vorinostat monotherapy; and 27 new patients with various types of cancer, including 7
CTCL patients, in Protocol 016, on various Vorinostat combination therapies.
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Table 174. Patient Exposure in the Original Application and the SUR Reporting Period
(Applicant's Table)

Original SUR Difference in Padent

Dosing Groups Application | Cumnlative | Exposure in the SUR®
408 mg QD contiuons 147 148 1
308 mg BID 377 i3 43 i5
200 ez BID continueus 24 EX I
200 mg BID 1421 27 32 5
Doses abm;é »MID 109 109 0
Doszes helow MTD 47 74 27

Total Patient Exposure 365 357
® Five (3) patients wers exposed to more than one dose level

Duration of Vorinostat Exposure

In the Vorinostat Monotherapy — CTCL population the total number of patients exposures has
remained 111; however, the duration of exposure to vorinostat has increased.
o The mean number of days on Vorinostat, az any dose, increased from 110 to 128 days.
o The maximum number of days on Vorinostat increased from 365 to 480 days.
o The mean number of days on Vorinostat, at 400 mg total daily dose, increased from 126
to 149 days.

o The maximum number of days on Vorinostat increased from 365 to 462 days.

o As of 01-May-2006, 13 patients from Protocol 001 were enrolled in the ongoing
extension study, Protocol 007.

o Twelve (12) of 13 patients continue to receive 400 mg daily.

o One (1) of the 13 patients discontinued due to progressive disease after 393 days on
treatment.
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Extension of Vorinostat Monotherapy for patients enrolled in previous studies who
continued to derive clinical benefit

Several patients had continued their treatment on Protocol 007, the extension study, and they are

listed in the table below.

Table 175. Listing of Patients Enrolled in Protocol 007, Extension Study (Applicant's

Table)
' Protocol 067 Yorinostat
Allecation Base Base Protacol Start DPate Therapy Stop Reasen for
No. Number Protocel Start Date Date Discontinuation
i 0008 008 10-Feb-2005 OF-Ang- 2005 Continming Not Applicatle
2 0013 208 17-Mar-2003 G1-Ang- 2005 Contimung Not Applicable
3 0012 098 14-Apr- 2043 {1-Ang-2003 26-Sep-2003 Progressive
Disease
K a7 008 14-Aug-2503 13-Aug. 2005 35-Jan- 2008 Progressive
Diseace
3 0016 008 21-Aug-2003 22-Ang-2003 05-Apr-2006 Progressive
Dizease
g 0021 208 14-Ang-2003 15-Augz-2003 24-0c2-2005 Clinical AE
7 0022 08 16-Ang-2005 £7-Ang-2005 17-0c1-2005 Progressive
Disease
8 413 104 13-Sep-2003 14-Sep-2003 Continning Not Applicable
9 1045 001 02-bar-2005 17-Aug-2005 18-Now-2002 Progressive
Disease
10 1034 041 30-Dec-2004 £7-Now-2005 Continuing Not Applicable
it 1058 201 103-Mar-2003 £7-Now-2005 Continning Not Applicable
i2 {408 013 O6-Jun- 2583 28-Now-2005 {6-Mar-2006 Progressive
Disease
13 1033 O 152 dar-2005 03-Dec-2003 Continuing Mot Applicable
14 1058 001 22-Mar-2003 21-Dec-2603 Contiming No: Applicable
i5 1078 ol 02-him-2003 13-3au-2006 Contmuing Not Applicable
it 1049 001 11-Mlay-2005 20-Fsn-2006 Continning Ni¢ Applicable
17 1014 001 16-Nov-2604 07-Feb-2006 Continning Not Applicatle
18 3134 012 03-Ang- 2003 (8-Feb- 2006 Contiming Noz Applicable
19 1038 091 08-Feb-2003 13-Feb-0206 Centinping Not Applicable
i 11168 001 03-3ay-2003 15-Feb-2006 Continning Not Applicable
21 1074 001 31-May-2005 16-Feb-2006 Continming Mot Applicable
22 1079 001 10-hm-26566 16-Feb-206 Contining Not Apnlicable
23 1025 001 28-Dec-2004 11-Apr-2006 LContinung Not Apphcable
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Adverse Experience Profile

The most common clinical adverse experiences, regardless of grade, that occurred in at least 20%
of the CTCL patients who received vorinostat monotherapy were:

0O 0 O0OO0O0OO0OO0O

@]

Fatigue 61.7%
Diarrhea 53.3%
Nausea 48.6%
Dysgeusia 36.4% -
Thrombocytopenia  31.8%
Anorexia 26.2%
Weight decreased 24.3%
Dry mouth 20.6%

The incidence of thrombocytopenia increased 1% and the incidence for weight loss
increased 0.9% in the CTCL population during the SUR reporting period.

These adverse events were of limited clinical significance, and generally did not lead to
discontinuation of study medication or dose adjustment.

o Discontinuations and dose modifications due to adverse experiences occurred in
12% and 14%, respectively, of the CTCL patients treated at a dose of 400 mg
once daily.

Other relevant adverse experiences that were observed in CTCL patients included:
dehydration (8%) and increased blood creatinine (18%).

Muscle spasms, reported in 16% of the CTCL monotherapy population were reported as
severe (Grade 3-4) in a small proportion of the patients (1.9%).

Alopecia was noted in 16% of these patients.

Comparison of Vorinostat AEs across different patient populations

A summary of specific clinical or laboratory adverse experiences at any dose level across three
major safety populations is presented in the table below: CTCL patients (Population 1), solid
tumor patients (Population 3), and hematologic malignancy patients (Population 4). [Population
2 is not presented separately as it is a subset of Population 1]

APPEARS THIS WAY
ON ORIGINAL
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Table 176. Summary of Specific Clinical or Laboratory Adverse Experiences by Preferred
Term in the three patient populations: CTCL (Population 1), solid tumors (Population 3),

and hematologic malignancies (Population 4) (Applicant's Table)

Diarrhosa

Fatigue

Nausea

Dysgeusia
Thrombocytopenia
Anorexia

Weight Decreased
Muscle Spasms
Alopecia

Blood Creatinine Increased
Chills

Drv Mouth

Consiipation

Dizziness

Vomiting

Anaentla

Decreased Appetire
Oedema Peripheral
Headache

Pruritus

Cough

Pyrexia

Upper Respitatory Tract
Infection

Abdominal Pain
Drvspnoea
Hyperglyrasmia
Aspartate Aptnouansfesase
Inereased

Insomnia

Alanine Aminotransferase
Increased

Hrpokalaemia

Carbog Divxide Decreased
Depression

Dyspepsia

Neutropenia
Hypermagnesaemia

L eukopenia

Pollakinria

White Blood Cell Count
Decreased

Back Pain
Hyperkalaemia
Hypophosphataemia

Population 1 Population 3 Population 4

4bimg QD Total 40img QD | Total Patients | 400mg DD | Total Patients

connuORs Patients Coattinous CONEINS
N=56} iN=167) N=45} iN=111) N=15) {N=142}

n % n % i ¥ 1 % ] % 1 %
45 (323 | 5T B3| 16 348y | 47 23| 8 HERH | TI {716
5 P23} 66 M1 34 (7T3% | 88 {TO3 | 12 {750 | 64 2T
3B 48T | 52 BG |27 BRT | T8 (70 5 875 | 61 [59.8)
24 279 | 3 (364) 9 {18.6) | 132 (11N [ 0.5 10 {.R)
22 256y 3 (B ] 13 1283 f 24 2LA) 1 {6.3) 31 204
21 (24491 28 262) | 30 b5 | 7O 3. 4 2507 | 56 {540}
18 (20.9) | 26 243y | 14 G044 [ 40 (360 1 6.2) 22 {21.6)
17 (198 | 17 {159 & 130) | 1D 9.0) 0 (LY 7 6.9
16 {186} | {7 {15.9) 5 {13.00 | 12 {108 1 6.3 7.8}
14 163y | 20 (8% | 17 370y | 44, (388 | 12 {B;H | 34 (333
14 {183 | 8 {168 2 4.3} 8 (7.2} 2 {125y | 17 {167}
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Population 1 Population 3 Population 4
460mg QD Total 460mg O | Towl Pellents | 400mg QD | Total Patients
coftinuous Patients [eshilil{G T Coftbuous
{N=8%) (N=147) {N=48) {N=111} {N=15) iN=102}

n % 1l n kS 1 1 % 1
Wuscutar Weakness 2 2.3 b 5.6) 1 2.2 5 {4.5) 2 {12.5) 8 (7.8
Rosh 2 2.3 q 3.7} 8 ©.m i i0.9) 1 {8.3) 12 (118
Asthenia 1 1.2 4 (3.7 4 i8N | LR 0 0. 18 (176
Blood Alkaline Phosphatase 1 (1.2} 4 [RN] 7 {15.2} {200 5 BL3y [ 24 {235
Increased]
Blood Urea Increased 1 i1.2) 2 1.9 7 {15.23 7 6.3) { 0. 7 5.9
Dehydration 1 1.2 g 8.4 5 (10% | 16 (44| 5 BL3 | 2T | 265
Hypocalcaemia 1 1.2 3 2.8 2 6.5 23 200 7 4385 | 31 304}
Hypoglycaemia 1 i1.2) 1 [[UR)] 3 6.5 5 4.5 ¢ {1251 ] 4 (3.9
Hyponatraemia 1 1.2} i 0.9 10 @21 26 (234 | 5 313 21 208
Neutrophil Count Decreased 1 1.2) I 0.9 1 {2.2 9 8.1 3 {188} | 12 {11.3)
Prothrombin Time Prolonged 1 i1.2) Y2 {1.9) 4 8.7} 21 (1893 { 11 688 | 18 {17.6)
Staphylococeal Infection 1 1.2 2 (1.9 1 i2.2) 1 {0.9) 2 (12.5) | 2 {2.0)
A patient is counted anly once within a specific preferred term, even if more than one adverse experience with specific preferced
termn occurred.
Adverse experience terms are from MedDRA Version 8.1
Population 1: Vornostat Monotherapy - CTCL
Popudation 2: Vorinostat Monetherapy - Solid Tumors
Populaiton 4: Vorinostal Monotherapy - Hematologic Malipnancies

[Ref. 5.3.5.2: POOL-define] [Ref. 5.3.5.4: POD3V 1-define, PD04V1-define, PO0S-define, PO11V1-define,
PG13V I-define, PO29V 1-define, PO30V 1-define! [Ref. 5,3.3.2: PO0S-define] [Ref. 5.3.5.2: PO0O5] [Ref.
5.3.5,4: P002)

o Adverse experiences more frequent in CTCL patients (as compared to other safety
populations): taste disorders, dry mouth, muscle spasms, and decreased appetite.

o Adverse experiences less frequent in CTCL patients (as compared to other safety
populations): anorexia, constipation, vomiting, increased blood creatinine, pyrexia,
hyperglycemia, increased hepatic enzymes, hypocalcaemia, and leucopenia.

AEs among patients who received Vorinostat at 400 mg once daily dose:

o The incidence of increased blood creatimine reported as an adverse experience was 2.7
and 4.6 fold higher in the solid tumor and hematologic malignancy populations than in
the CTCL population. '

o The incidence of hyperglycemia reported as an adverse experience was 5.1 fold and 11.6
fold higher in the solid tumor and hematologic malignancy patients, respectively, than in
the CTCL population.

o The differences in the AEs noted above appear to be a function of the underlying disease
related factors in the respective populations.
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Hematological AEs
Thrombocytopenia

Thrombocytopenia occurred in about 20% to 30% of the patients in each populatlon and was the
most common hematologic abnormality.

o Thrombocytopenia (all grades, including grades 3 and 4) was at least twice as common in
the patients recetving Vorinostat at doses above the MTD compared to the patients
receiving doses below the MTD in each of the 3 populations.

o At 400 mg once daily Vorinostat dose, the increase in incidence among non — CTCL as
compared to CTCL patients was not noted.

o Above data for thrombocytopenia suggest that thrombocytopenia is a Vorinostat related,
dose-dependent toxicity.

Leukopenia

Leukopenia was uncommon in both the CTCL and the solid tumor populations, but occurred in
50% of hematologic malignancies patients receiving 400 mg once daily and in 22% of the entire
hematologic malignancy population.

Adverse Experiences of Grades 3, 4, or 5 in the CTCL patient population

More severe adverse experiences (Grade 3, 4, or 5) were uncommon. The most frequent Grade 3,

4, and 5 clinical adverse experiences observed in the CTCL population at the 400 mg once daily
dose level:

o Thrombocytopenia 10%
o Pulmonary embolism 5.6%
o Fatigue 5.6%
o Nausea 3.7%
o Anemia 3.7%
o Deep vein thrombosis 3.7%
o Pyrexia _ 3.7%
o Sepsis 2.8%
o Both the frequency and the severity of adverse experiences were increased when patients

were exposed to Vorinostat doses above the clinically recommended 400 mg once daily
dose; however, the specific #ypes of adverse experiences were generally similar.

o In the CTCL population treated with 400 mg once daily of Vorinostat, the median time to
onset of the first Grade 3, 4, or 5 clinical adverse experience was 41 days (range: 1 to 263
days). The median duration of the first Grade 3 or 4 clinical adverse experience was 15
days (range: 1 to 257+ days). Thus, the majority of the severe clinical adverse
experiences occurred before the completion of the first two months of Vorinostat therapy
and resolved in about two weeks when the dosing was interrupted.
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o Rare, severe adverse experiences of polyneuropathy and subdural hematoma were
observed in patients treated with 200 mg twice daily continuously.

Reviewer Comments: The applicant commented that the adverse experiences associated with
vorinostat usage are either readily apparent to the patient, or are easily monitored by routine
analysis of complete blood counts and serum chemistries (electrolytes, glucose, and serum
creatinine). It was recommended that patients be monitored by their physician every 2 weeks for
the initial 2 months of vorinostat therapy, and then monthly thereafier. The reviewer concurs.

Deaths

o In the Original Application with 305 patients in the dataset, there were 24 deaths (7.9%).
Twenty-one (21) of the 24 deaths (87.5%) were considered by the Investigator to be not
drug-related, and 14 (58.3%) of the deaths were attributed to disease progression. The
remaining 3 deaths (AN 1008 and AN 1048 in Protocol 001 and AN 003 in Protocol 011)
were due to single cases of unknown cause, ischemic stroke, and tumor hemorrhage;
these were considered by the Investigator to be related to Vorinostat.

o Additionally, 6 deaths were reported in the double-blind, placebo-controlled, randomized
Protocol 014. '

o During the SUR reporting period, there were 3 additional deaths (in the SUR dataset of
357 patients); a cumulative rate of 7.6% (27/357). All of the new deaths were considered
by the Investigator to be not related to Vorinostat.

Serious Adverse Experiences

o Serious adverse experiences, while not uncommon, generally were identified by the
investigators to be related to the underlying malignancies. '

o Serious adverse experiences thought to be related to Vorinostat therapy were more severe
variants of the typical adverse experiences, such as fatigue and thrombocytopenia:

o The most common serious, drug-related adverse experiences in 107 CTCL patients in
two clinical studies, regardless of the dose, included pulmonary embolism (4.7%),
dehydration (3.7%), thrombocytopenia (3.7%) and anemia (1.9%). There were single
experiences of chest pain, death, deep vein thrombosis, diarrhea, gastrointestinal
hemorrhage, hepatic ischemia, hypotension, ischemic stroke, nausea, pyrexia,
streptococcal bacteremia, syncope, increased blood creatinine, and vomiting.

o The qualitative pattern of drug-related, serious adverse experiences in the Solid Tumor —
Monotherapy population was similar to that observed in the CTCL population. In Solid
Tumor- Monotherapy patients, there was a higher frequency of drug related serious
adverse experiences in patients exposed to doses that exceeded the MTD (34.2%)
compared to those treated with 400 mg once daily (9.8%).
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o In the Hematologic Malignancy-Monotherapy population, there were serious adverse

experiences of increased frequency that were distinct from the other populations and that
likely reflect the underlying disease and comorbid conditions—particularly cytopenias
and infections. Serious adverse experiences of febrile neutropenia and infections were
reported in 11.8% and 13.7% of patients, respectively. Serious adverse experiences that
were hemorrhagic events that might be expected in thrombocytopenic patients included
gastrointestinal hemorrhage (3.9%), subdural hematoma (2.0%), and, cerebral
hemorrhage and hemorrhagic shock (1.0%). A higher frequency of serious adverse
experiences of dehydration (12.7%) and diarrhea (6.9%) were noted in this patient
population. One unusual event reported only in this population was a single case of
recurrent Guillain-Barré Syndrome.

Serious Laboratory Adverse Experiences

Serious laboratory adverse experiences were rare across all populations.

Blood creatinine increases were reported in all populations, but at a slightly higher
frequency in patients exposed to the doses that exceeded the MTD.

In solid tumor patients there were rare increases in transaminases that met the criteria for
a serious adverse experience.

Adverse Events of Clinical Interest

Although reported at low frequency, cardiovascular events, cerebrovascular events, and venous
thromboembolic events were examined in detail due to the severity of these events. Frequently
reported laboratory abnormalities that were evaluated in more detail included hyperglycemia,
increased serum creatinine, and thrombocytopenia. '

1) Cardiovascular, Cerebrovascular and Venous Thrombosis

O
O

While cardiac adverse experiences may be severe when they occur, they are infrequent.
All of the cardiovascular events occurred in patients with at least one independent risk
factor. :

ECG adverse experiences that were drug-related were reported in 20 patients (20/361,
5.5%) and were rarely severe or serious.

None of the cerebrovascular events occurred without prior history of such events or
clear risk factors for cerebrovascular disease.

The incidence of venous thromboembolic episodes (VTE), including deep vein
thrombosis and pulmonary embolism, in the overall population was 6% (22 of 361).
The rate of VTE was higher (10.8%, 4/37) in the Vorinostat Combination Therapies
patients as compared to the monotherapy patients (18/324, 5.6%). All 4 patients in the
Vorinostat Combination Therapies population who developed VTE were from Protocol
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012. They were being treated with vorinostat in combination with pemetrexed and
cisplatin. Four patients who developed VTE during study drug treatment had prior
episodes of VTE and 1 patient was taking oral estrogen.

2) Blood Glucose

Blood glucose elevations were frequently reported in all patient populations. However, no patient
discontinued Vorinostat due to glucose elevation. The severity of adverse experiences of
hyperglycemia was low.

o Hyperglycemia was reported in 10% of the CTCL patients; however, only a single CTCL
patient had a Grade 3 adverse experience of hyperglycemia.

o A much higher incidence of hyperglycemia was seen in the solid tumor (> 40%) and the
hematological malignancies (55%) populations.

o The high incidence of hyperglycemia in the solid tumor (> 40%) and the hematological
malignancies (55%) populations may reflect the use of concomitant medications,
including corticosteroids, and a higher incidence of diabetes mellitus. Furthermore,
fasting samples were not mandated in the most of the clinical studies and, some of the
high blood glucose levels may reflect a post-prandial state.

o Across the 400 mg once daily dose population, all patients with a Grade 3 or higher
adverse experience of hyperglycemia had a history of underlying diabetes mellitus or
glucose intolerance.

Reviewer Comments: The applicant comments that patients with pre-existing glucose
intolerance may require monitoring of their diet and adjustment in their medical management.
Reviewer concurs.

3) Blood Creatinine

o Elevated blood creatinine was noted as a lab abnormality in a significant portion of
patients across the various Vorinostat studies populations.

o No more than 2% of these lab abnormalities were reported as adverse experiences of
Grade 3 or higher. No cases of acute renal failure or need for dialysis were reported. Dose
modification was rarely required due to elevation in serum creatinine.

Reviewer Comments: The applicant comments that creatinine should be monitored on a routine

basis while patients are treated with Vorinostat and there is no signal of long term clinical
sequelae associated with this laboratory finding. The reviewer concurs.
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4) Thrombocytopenia

O
O

O

Thrombocytopenia is a dose-dependent adverse event following exposure to vorinostat.
The observed thrombocytopenia rarely (< 5%) exceeds Grade 2 severity in CTCL
patients exposed to 400 mg once daily dosing.

Thrombocytopenia recovers rapidly and patients can be safely treated at reduced doses of
vorinostat after recovery. Hemorrhagic sequelae associated with thrombocytopenia occur
at a low frequency, but have included gastrointestinal hemorrhage, tamor hemorrhage,
cerebral hemorrhage, and subdural hematoma.

Reviewer Comments: The applicant comments that the patients exposed to vorinostat should
have their platelet count monitored at the beginning of each cycle of treatment, and, if
interrupted dosing is used, at the time of maximal days of exposure during a cycle.

Laboratory Abnormalities

Laboratory abnormalities were evaluated by the highest CTCAE Grade in a patient and for shifts
from the baseline values.

O

Changes in serum glucose, blood creatinine, and platelet count have been described
above.

CTCL patients receiving Vorinostat at 400 mg once daily

O

Decreased hemoglobin (58.6%), decreased lymphocyte count (34.5%), and decreased
white blood cell (WBC) count (24.1%), increased cholesterol (66.2%), increased serum
triglycerides (66.2%), and increased urine protein (51.4%) were noted (a// grades).

The most common clinically significant laboratory abnormalities were Grade 3 increased
serum glucose in 5 patients (5.7%), Grade 3 decreased serum potassium in 3 patients
(3.4%), Grade 4 increased serum uric acid in 3 patients (3.4%), and Grade 3/4 decreased
platelet count in 6 patients (6.8%).

Although INR was increased in some patients, they were receiving warfarin. -

Shift analyses showed that the majority of the patients improved without any alteration in
their vorinostat dosing.

Vorinostat Monotherapy — Solid Tumors Population

(o]

One abnormality seen more frequently than in the CTCL population was hyponatremia,
in patients who had been treated both at above the MTD and at 400 mg daily doses.

Vorinostat Monotherapy — Hematologic Malignancy Population

O

Patients with hematologic malignancies commonly had hematologic lab abnormalities of
Grade 3 or higher. ‘
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Proteinuria

o}

Proteinuria was transiently detected in CTCL patients in whom urine protein by dipstick
testing was performed. This abnormality does not appear to be associated with either an
increase 1 creatinine or a decrease in serum albumin.

Conclusions

O

Findings presented in the SUR are consistent with the safety conclusions made in the
Original Application. Overall, to date, the types of adverse experiences reported with
Vorinostat use are similar to those presented and discussed in the Integrated Summary of
Safety (ISS) in the Original Application. No new or unexpected trends were observed
when comparing the updated cumulative safety data in this SUR with the Original
Application.

The applicant comments:

The conclusions reached in the Original Application are consistent with and supported by this

SUR:

O
O

Vorinostat is generally well tolerated.
Common clinical adverse experiences include fatigue and a spectrum of gastrointestinal
effects: nausea, anorexia, weight loss, and diarrhea.

* Common laboratory abnormalities are thrombocytopenia, anemia, increased creatinine,

and increased glucose.

While adverse experiences are common, they are rarely severe.

Most of the adverse experiences do not interfere with therapy. Across all patient
populations, 10% of patients receiving vorinostat at a dose of 400 mg once daily had to
discontinue treatment permanently due to drug-related adverse experiences.

In both the CTCL and solid tumor populations, majority (>80%) of the patients receiving
vorinostat at a dose of 400 mg once daily did not require a dose modification.

Most serious adverse experiences were judged by Investigators to be related to the
underlying disease, rather than drug-related.

The most common serious adverse experiences across populations and dose levels,
irrespective of investigator attributed causality, were pulmonary embolism, dehydration,
thrombocytopenia, febrile neutropenia and anemia.

Among CTCL patients treated with 400 mg once daily, the most common drug related
SAEs were pulmonary embolism (4.7%) and anemia (2.3%). No other serious drug-
related AE occurred in more than 1 patient.

Serious adverse experiences included deep venous thrombosis and pulmonary embolism.
While the incidence of SAEs is similar to what would be expected in a similar study
population with advanced cancers, in the absence of a randomized study, an effect of
vorinostat cannot be excluded.
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7.3 Summary of Selected Drug-Related Adverse Events, Important Limitations of

Data, and Conclusions

Summary of selected AEs

The following selected AEs (all grades) are considered related to Vorinostat administration in the
CTCL population:

00O 0O0O0O0O0

0

Gastrointestinal Complaints (diarrhea 53%, nausea 49%, anorexia 26%)

Taste Disorders (dysgeusia 36%, dry mouth 21%)

Constitutional effects (fatigue 62%, weight loss 23%)

Thromboembolic events (pulmonary embolism 5%)

Dehydration (1.2%)

Muscle spasms (17%, reported severe in 2%)

Alopecia was noted in greater than 15.0% of the total patients; however, this adverse
experience was not reported higher than Grade 2 in severity.

Hematologic effects (thrombocytopenia 30%, leucopenia 24%, decreased lymphocyte
count 35%, and decreased hemoglobin 58%)

Laboratory abnormalities (hyperglycemia 10%, increased serum creatinine 14%,
increased ALT 5%, increased cholesterol 66%, increased serum triglycerides 66%,
increased urine protein 51%).

The most common clinically significant laboratory abnormalities were Grade 3 increased
serum glucose 6%, Grade 3 decreased serum potassium 3%, and Grade 4 increased serum
uric acid 3.4%.

The most frequent Grade 3, 4, and 5 clinical adverse experiences observed in the CTCL

population:
o Thrombocytopenia 4.7%
o Pulmonary embolism 4.7%
o Fatigue 3.5%
o Nausea 3.5%
o Anemia 2.3%
o Lymphopenia 2.3%

Limitations of the data

]
o]
O

Small number of patients
Limited exposure to Vorinostat due to frequent discontinuations due to a lack of efficacy
Lack of a control arm

Conclusions
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Despite the high frequency of adverse experiences, the severity of these events was
generally mild (Grade 3 or higher in approximately 5%).

These adverse events were of limited clinical significance and only infrequently led to
discontinuation of study medication or dose adjustment.

Discontinuations and dose modifications due to adverse experiences occurred in 16% and
12% of the CTCL patients treated at a dose of 400 mg once daily.

The incidence of creatinine increase was 2.7-fold and 5.4-fold higher in the solid tumor
and hematologic malignancy populations than in CTCL patients. Similarly the incidence
of hyperglycemia was 9.6-fold and 5.4-fold higher in the solid tumor and hematologic
malignancy patients, respectively, than in the CTCL population. Thus, the differences

- noted maybe a function of the underlying disease rather than the study medication.

The frequency and severity of adverse experiences were increased when patients were
exposed to doses above the clinically recommended dose and schedule of 400 mg once
daily; however, the specific types of adverse experiences were generally similar.

The adverse experiences associated with Vorinostat usage are either readily apparent to
the patient, or easily monitored by routine analysis of complete blood counts and serum
chemistries (electrolytes, glucose and serum creatinine). It is recommended that patients
be monitored by their physician every 2 weeks for the initial 2 months of Vorinostat
therapy, and then monthly thereafter.

7.4 General Methodology

7.4.1 Pooling Data across Studies to Estimate and Compare Incidence

7.4.1.1 Pooled data vs. individual study data

O

- In the safety analysis of Vorinostat the data were analyzed both by pooling across

different studies (a total of 12 studies with different patient populations) and by looking
at the populations in the pivotal trial (Protocol 001) and the supporting trial (Protocol
005).

7.4.1.2 Combining data

O

O

When the data were pooled across studies, the denominator used was the combined total
number of patients. :

As different populations that were pooled for analysis had different underlying diseases
and past treatments, with likely different AE experiences, the populations were analyzed
individually using the relevant (smaller) denominator.
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7.4.2 Explorations for Predictive Factors

o Due to small numbers of patients in different disease based patient populations, and
limited durations of exposure to Vorinostat in all of these populations, exploration of the
available data for the factors predictive of drug related AEs is unreliable.

o Incidence and severity of the AEs can also be affected by the type and severity of the
underlying diseases.

7.4.2.1 Explorations for dose dependency for adverse findings

o Based on the available data, thrombocytopenia, GI and constitutional AEs may dose
dependant phenomena. :

o In the Solid Tumor- Monotherapy patients, a higher frequency of drug related serious
adverse experiences in patients exposed to doses that exceeded the MTD was noted: 34%
compared to those treated with 400 mg once daily 10%.

7.4.2.2 Explorations for time dependency for adverse findings

o Inadequate data for conclusively defining time dependency of AEs.

7.4.2.3 Explorations for drug-demographic interactions

o The median age of the patients in the majority of Vorinostat trials was > 60 years, and
most of the patients were White, explorations for drug-demographic interactions are
unreliable.

7.4.2.4 Explorations for drug-disease interactions

o Inthe Solid Tumer- Monotherapy patients, there was a higher frequency of drug related
serious adverse experiences in patients exposed to doses that exceeded the MTD (34 2%)
compared to those treated with 400 mg once daily (9.8%).

o Inthe Hematologic Malignancy-Monotherapy population, there were serious adverse
experiences of increased frequency that were distinct from the other populations and that
likely reflect the underlying disease and comorbid conditions—particularly cytopenias
and infections. Serious adverse experiences of febrile neutropenia and infections were
reported in 11.8% and 13.7% of patients, respectively. Serious adverse experiences that
were hemorrhagic events that might be expected in thrombocytopenic patients included
gastrointestinal hemorrhage (3.9%), subdural hematoma (2.0%), and, cerebral
hemorrhage and hemorrhagic shock (1.0%). A higher frequency of serious adverse
experiences of dehydration (12.7%) and diarrhea (6.9%) was also noted in this patient
population. One unusual event reported only in this population was a single case of
recurrent Guillain-Barré Syndrome.
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o Hyperglycemia was reported in 10% of the CTCL patients (only a single CTCL patient
had a Grade 3 adverse experience of hyperglycemia). A much higher incidence of
hyperglycemia was seen in the solid tumor (> 40%) and the hematological malignancies
(55%) populations. The high incidence of hyperglycemia in the solid tumor (> 40%) and
the hematological malignancies (55%) populations may reflect the use of concomitant
medications, including corticosteroids, and a higher incidence of diabetes mellitus.

7.4.2.5 Exploraﬁons for drug-drug interactions
Valproic acid

A case of sever thrombocytopenia leading to GI hemorrhage was reported with concomitant use
of valproic acid which is a histone deacetylase inhibitor like Vorinostat.

Anticoagulants

Vorinostat may prolong the INR in patients on oral anticoagulants (warfarin).

7.4.3 Causality Determination

o See 7.4.2.1 above and other comments in this section.

APPEARS TH!S WAY
ON ORIGINAL
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8 ADDITIONAL CLINICAL ISSUES

8.1 Deosing Regimen and Administration

Vorinostat (Zolinza T""‘) will be available as 100 mg éapsules. The recommended dose for
Vorinostat is 400 mg orally once daily with food.

o 400 mg orally once daily was the starting dose of Vorinostat that was used m the pivotal
- trial (Protocol 001). The first dose modification in the study was lowering the dose to 300
mg once daily and the second dose modification was lowering the dose to 300 mg five
days a week.
o At this starting dose, 10 patients required one or more dose modifications and 9 patients
discontinued Vorinostat due to AEs (7 were considered drug related).
o Most patients discontinued Vorinostat due to lack of efficacy.

Analysis of Clinical Information Relevant to Dosing Recommendations
Safety (Toxicities)
Dose-limiting toxicities (DLTs) of Vorinostat in early clinical studies:

o Non-hematologic: anorexia, fatigue, dehydration, diarthea, vomiting, and nausea
o Hematologic: thrombocytopenia

Evaluation of Vorinostat showed that its tolerability was determined by:

1. Total daily dose, and
2. Number of consecutive days of dosing

The Maximum tolerated dose (MTD) for continuous daily dosing without a rest period was
established as 400 mg once daily or 200 mg twice daily

The MTD for intermittent dosing was established as 300 mg twice daily for 3 consecutive days
every 7 days

Efficacy

In the supporting trial (Protocol 005), which was the basis for the starting dose used in the
pivotal trial (Protocol 001), the primary efficacy endpoint was the objective response as
measured by the Physician’s Global Assessment (PGA) of CTCL. The overall response rate was
24% (8 of 33 patients). The observed response rate in cohort 1 (which received 400 mg orally
daily of Vorinostat) was 30.8% (4 of 13 patients). In Cohort 3 the response rate was 33.3% (3 of
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9) but toxicity was higher, and in Cohort 2 the response rate was 9.1% (1 of 11). The number of
days for which patients received Vorinostat were Cohort 1 > Cohort 3 > Cohort 2. Frequency of
discontinuation due to AEs and the incidence of serious adverse experiences (SAEs) were lower
in Cohort 1. The efficacy and safety trends observed in different cohorts in Protocol 005 were
preserved when the analysis was confined to the sub-group of patients with Stage IIB and higher
disease who had received prior bexarotene therapy: Cohort 1 = 44%, Cohort 2 = 0%, and Cohort
3 =17%). ‘

o Based on the proof of efficacy of the 400 mg once daily dose in Protocol 005, and the
safety profile for the same dose established in Protocol 005 and other Phase I studies, 400
mg once daily was chosen as the recommended clinical dose and was studied in the
pivotal study, Protocol 001.

In the pivotal trial (Protocol 001), starting dose of 400 mg once daily dose was administered to
74 patients. : '
o The objective response rate as measured by the Physicians Assessment of Overall Skin
~ Disease using the SWAT was 29.5% (18/61) in patients with Stage IIB and higher
disease and 29.7% (22/74) in the overall study population. These response rates correlate
well with the results observed in Protocol 005 (response rate for patients with Stage 1IB
and higher disease in Cohort 1 (Vorinostat at 400 mg once daily dose) was 36% (4/11).
o The majority of the patients (86.5%, 64/ 74) administered 400 mg once daily dose of
Vorinostat in Protocol 001 did not require any dose modification.
o The frequency of serious adverse experiences was 21.6% (16/74), comparable to the rate
of SAEs reported in Protocol 005 Cohort 1 (23.1%, 3/13).
o Discontinuation due to AEs was 12.2% (9/74), again comparable to the discontinuation
rate due to adverse experiences observed in Protocol 005 Cohort 1 (7.7%, 1/13).

Dose adjustment for body weight

o A multivariate logistic regression analysis of Protocol 001 data did not reveal any factors,
including normalized dose by body weight, which might be predictive of response.
o Further investigation of other baseline characteristics, including normalized dose by body
- weight (mg/kg), on a multivariate logistic regression analysis did not reveal any factors
that might be predictive of serious adverse experiences.
o In addition, Protocol 008 also provides support for no correlation of body weight with
blood drug concentration.

The lack of correlation of efficacy and Vorinostat blood concentration with weight or body
surface area (BSA) justifies the recommendation that Vorinostat be administered at a fixed dose.

374



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

8.2 Drug-Drug Interactions

o Formal drug-drug interaction studies with Vorinostat were not conducted.

o Vorinostat is metabolized via hydrolysis followed by B-oxidation and/or glucuronidation
to pharmacologically inactive metabolites in rat, dog, and human liver preparations.
Vorinostat is not eliminated via cytochrome P450 pathways; therefore, drug-drug
interactions at the intended clinical dose and/or pharmacologically relevant
concentrations are not anticipated.

o In some patients receiving Vorinostat concomitantly with coumarin-derivative
anticoagulants, prolongation of prothrombin time and International Normalized Ratio
(INR) were reported, however, no clear drug interaction was demonstrated.

o Vorinostat should not be administered concomitantly with other HDAC inhibitors as
class specific adverse experiences may be additive.

o - Inadvertently, 1 patient on Protocol 001 (AN 1044) concurrently took valproic
acid and Vorinostat. This patient rapidly developed grade 4 thrombocytopenia
with associated gastrointestinal bleeding and anemia.

8.3 Special Populations

Pregnant Women

o Data from adequate and well-controlled studies in pregnant women using Vorinostat are
not available.

o Women of childbearing potential should be advised to avoid pregnancy while on
Vorinostat. ' :

Nursing Mothers

o It is not known whether Vorinostat is excreted in human milk.

o Because many drugs are excreted in human milk and because of the possibility for
serious adverse reactions in nursing infants from Vorinostat, women should be advised
against breast-feeding while taking Vorinostat.

Geriatric Use
o The median age of patients in the pivotal trial was 60 years
o The efficacy and safety of Vorinostat in the elderly (age > 65 years) were comparable to

those in the younger (age < 65 years) patients
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o Adjustment of starting dose due to age is not recommended
Hepatic Insufficiency

o Vorinostat has not been evaluated in patients with hepatic impairment
Renal Insufficiency

o Vorinostat has not been evaluated in patients with renal impairment
o Renal excretion does not play a role in the elimination of Vorinostat

- 8.4 Pediatrics

o The safety and efficacy of Vorinostat has not been studied in pediatric patients
o CTCL is not reported in pediatric patients

8.5 Advisory Committee Meeting

o Vorinostat was not presented to the Oncology Drug Advisory Committee.

8.6 Literature Review

Review of CTCL literature (see Section REFERENCES) shows:

o CTCL is rare = 0.36 per 10° person-years

o Physicians use different clinical methods for assessment of disease burden and response
evaluation

o In the trial that led to approval of Ontak by the FDA, SWAT methodology was used

o Systemic treatment of advanced CTCL remains unsatisfactory. Response rates to the
available treatments remain in about 30% range and response durations are short (4 to 6
months), and additional treatment are needed.

8.7 Postmarketing Risk Management Plan

Safety issues with Vorinostat are similar to those of other cancer therapies. The applicant
proposes routine risk management measures which include adequate labeling and routine
pharmacovigilance.
o The risks associated with Zolinza will be conveyed to the prescribers and other healthcare
professionals using the Professional Labeling.
o A separate Patient Package Insert (PPI) will be used to convey the risks associated with
Zolinza use to the patients.
o The Sponsor proposes routine post-marketing surveillance for Vorinostat and plans to
conduct “enhanced surveillance” by soliciting details of adverse events in the
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postmarketing arena and clinical trials via a questionnaire to the providers who report a
thromboembolic event.

- The Office of Surveillance and Epidemiology (OSE) reviewed the proposed Risk
Management Plan (RMP) for Zolinza and also consulted with DDOP. It was concluded that the
risk management plan was adequate.

8.8 Other Relevant Materials

o See 1.2 RECOMMENDATIONS ON POSTMARKETING ACTION for the
recommendations based on the review from the Office of Drug Safety.
o Consult from the Division of Drug Marketing, Advertising, and Communication
(DDMAC) was reviewed— ~ —
- -
— . consult is available in the Division Filing System
and the concerns will be addressed during Vorinostat labeling meetings.

APPEARS THIS WAY
ON ORIGINAL
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9 OVERALL ASSESSMENT

9.1 Conclusions

Efficacy of Vorinostat for treatment of advanced CTCL has been shown in the pivotal trial
(Protocol 001). This trial was an open-label, single-arm, multicenter, Phase 2, non-randomized
study. From the 17" of March 2004 to the 23" of November 2005, eighteen (18) sites the United
States and Canada enrolled 74 CTCL patients who received at least one dose of Vorinostat; 61/74
patients (82.4%) had advanced stage disease (clinical stage > 1IB).

The primary endpoint was the objective tumor response rate based on an assessment of the
overall skin disease measured by the Severity Weighted Assessment Tool (SWAT) in patients
with Stage 1IB or higher CTCL. Responses were classified as complete, partial, stable, or
progressive disease. Submission of a standard set of photographs for each patient in the trial was
required as supporting evidence to demonstrate responses measured by the SWAT methodology.

A positive study required an observed response rate of > 20% and that the lower bound of the
95% Confidence Interval (CI) excluded 5%.

The secondary endpoints were time to response, duration of overall response, pruritis relief, and
time to tumor progression.

o Maedian duration of protocol treatment was 118 days.

o Ten (10) patients required dose modification and 9 patients discontinued treatment due to
adverse events (AEs). ‘

o At the time of study completion: 15 patients were still on treatment, one had completed
treatment, and 58 patients had discontinued treatment (49, the majority, due to lack of
efficacy or progressive disease, and 9 due to adverse events).

o All responses except one were partial

Response rate

The observed response rates (95% CI) in the pivotal trial (All Patients as Treated Analysis):

o Overall study population (22 responses in 74 patients) 29.7% (19.7 to 41.5)
o Stage IIB or higher disease (18 responses in 61 patients)  29.5% (18.5 to 42.6)
o Sezary syndrome (10 responses in 30 patients) 33.3% (17.3 to 52.8)
o T3 tumor disease (5 responses in 22 patients) 22.7% (7.8 to 45.4)
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The observed response rates in the pivotal trial (Per Protocol Analysis: excluding 8 protocol
violators):

o Overall study population (21 responses in 65 patients) 32.3% (21.2t0 45.1)

o Stage IIB or higher disease (17 responses in 54 patients)  31.5% (19.5 to 45.6)

o Sezary syndrome (9 responses in 27 patients) 33.3% (16.5 to 54.0)

o T3 tumor disease (5 responses in 20 patients) 22.7% (8.7 t0 49.1)

o Responses to Vorinostat were seen irrespective of the responses to the last treatment that

the patient was receiving prior to Vorinostat. Five (5) of 16 (31%) non-responders and 2
of 7 (29%) responders to bexarotene as last therapy had a response and 10 of 36 (28%)
non-responders and 5 of 15(33%) responders to non-bexarotene as last therapy had a
response.

Reviewer Comments:

It is important to note that the changes in the Sezary cell count (by using flow-cytometry) were
not taken into consideration when determining the objective response of the skin disease.
Moreover, correlation between the two was poor.

Also, while progression in the lymph node disease negated a response in the skin disease, stable
nodal disease did not impact on the skin disease response. Similar to Sezary cell responses,
correlation between the nodal and skin responses was poor.

Because of these two observations, Vorinostat approval is recommended for the treatment of
cutaneous manifestations of CTCL.

Duration of Response

o For the responders: the overall median duration of response was not reached but
exceeded 168 days (range 34+ to 322+ days); and the overall median time to progression
was not reached but exceeded 202 days (range 78+ to 365+ days).

e Use of FDA revised definitions of endpoints changed the results (ranges of time
endpoints) slightly: the overall median duration of response was 168 days (range
34 to 280+); and the overall median time to progression was 202 days ( range 78
to 323)

The observed response rates and durations of response demonstrate the efficacy of Vorinostat.

These results are comparable to the results obtained with the approved and available systemic
therapies: Targretin (bexarotene) and Ontak (denileukin diftitox):

Targretin
The approval of bexarotene was based on 2 multicenter, open-labeled, historically controlled
clinical studies. In 62 patients with early and advanced stage who were refractory to at least one

prior systemic therapy, Targretin at a dose of 300 mg/m”/day orally produced an overall response
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rate of 32.3% (1 complete tumor response and 19 partial tumor responses). Responses were
evaluated by Composite Assessment of Index Lesion Disease Severity (CA). The median time to
response was 26 weeks. The rate of relapse in 20 patients who had a tumor response was 30%
over a median observation duration of 21 weeks.

o In patients who had failed to respond to bexarotene, the response rate to Vorinostat was
31% (5/16). This rate was similar to the rate (29%, 2/7) observed in the patients who had
earlier responded to bexarotene.

Ontak

Another drug that is commonly available in treating CTCL is denileukin diftitox—a recombinant
DNA-derived fusion protein designed to direct the cytotoxic action of diphtheria toxin to cells
expressing interleukin-2 (IL-2) receptor. Denileukin diftitox received accelerated approval from
the FDA for the treatment of patients with persistent or recurrent CTCL whose malignant cells
express the CD25 component of the IL-2 receptor. In a randomized, double-blind study designed
to evaluate two doses of denileukin diftitox (9 or 18 pg/kg/day) administered intravenously, the
tumor response rate assessed using the Severity Weighted Assessment Tool (SWAT) was 23%
(95% CI: 10-40%) in 35 patients randomized to the 9 pg/kg/day arm, and 36% (95% CI: 21-
54%) in 36 patients randomized to the 18 pg/kg/day arm. The overall tumor response rate for 71
patients was 30% (7 complete tumor responses and 14 partial tumor responses).

Relief of pruritis with Vorinostat

In the pivotal trial (Protocol 001) the intensity of pruritis was evaluated at baseline and during
each visit using a two-part, patient-completed and self-administered pruritis questionnaire. It
assessed the skin itch over the past week using a 10-point scale (0 = no itching, 10 = itching as
bad as it can be) and the patient also provided the amount of medication taken to relieve
symptoms of itching in the past week compared to the amount taken in the previous week
(response categories for medication use: (a) did not use, (b) used less, (c) no change in use, or (d)
used more). A 3-point decrease in pruritis intensity, confirmed by a second assessment at least 4
weeks later, and without an increase in the use of anti-pruritic medications, was considered
clinically significant in those patients whose pruritis score was > 3 on the 0-10 point scale at the
baseline.

o Of the patients evaluable of relief of pruritis, overall 23/72 patients (32%) had clinically
significant pruritis relief and 8/72 (11%) had complete resolution of pruritis.
Reviewer Comments:
o The observed modest, approximately 30%, objective response rate in the skin disease

(evaluated using SWAT, supported by patient photographs) in a heavily pre-treated
advanced CTCL patient population demonstrates the clinical benefit and efficacy of
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Vorinostat. Currently, no good therapeutic alternatives are available to these patients.
. Therefore Vorinostat is recommended for approval.

o Applicant attempted to evaluate relief of pruritis (a common symptom in CTCL) using a
patient administered questionnaire; however in a single arm trial with no control arm the
observed results of a patient reported outcome are not reliable.

o FDA approved Ontak (denileukin diftitox) in February 1999 and Targretin (bexarotene)
in December 1999 based on response rates and durations of responses.

o Efficacy of Targretin was evaluated by Physician’s Global Assessment of the skin
disease and Composite Assessment of Index Lesions.

o Efficacy of Ontak was evaluated by using Severity Weighted Assessment Tool
(when > 10% body surface area was involved, or by weighted score and
measurements of 5 target lesions (when < 10% body surface area was involved)

9.2 Recommendation on Regulatory Action

Vorinostat (Zolinza ™) 400 mg orally once daily with food is recommended for approval for the
treatment of cutaneous manifestations of cutaneous T-cell lymphoma (CTCL) in patients with
progressive, persistent, or recurrent disease on or following two systemic therapies, _e=w..

4

APPEARS THIS WAY
ON ORIGINAL
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9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Aétivity

The safety issues with Vorinostat are consistent with those of other cancer therapies and the
Sponsor’s proposal for routine risk management measures including labeling and routine
pharmacovigilance are sufficient at this time.

o The risks associated with Zolinza will be conveyed to the prescribers and other healthcare
professionals using the Professional Labeling.

o A separate Patient Package Insert (PPI) will be used to convey the risks associated with
Zolinza use to the patients.

o The Sponsor proposes routine post-marketing surveillance for Vorinostat and plans to
conduct “enhanced surveillance” by soliciting details of adverse events in the
postmarketing arena and clinical trials via a questionnaire to the providers who report a
thromboembolic event.

The Office of Surveillance and Epidemiology (OSE) reviewed the proposed Risk
Management Plan (RMP) for Zolinza and also consulted with DDOP. It was concluded that the
risk management plan was adequate.

9.3.2 Required Phase 4 Commitments

o None

9.3.3 Other Phase 4 Requests

1. The applicant should make a Phase 4 commitment to follow all the patients in the pivotal trial
(Protocol 001) and the continuation trial (Protocol 007) who remain on treatment and submit
annual reports and a final study report.

2. The applicant should make a Phase 4 commitment to study Vorinostat in pat‘ients with hepatic
impairment.

4. The applicant should make a Phase 4 commitment to provide adequate data on the effect of
Vorinostat on ECG QT interval prolongation.

5. The applicant should make a Phase 4 commitment to collect and submit data on Vorinostat
and coumadin interaction as these data become available.

6. The applicant should make a Phase 4 commitment to collect and submit data on Vorinostat-
other drug interactions as these data become available.
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9.4 Labeling Review

o Scheduled for a later date

9.5 Comments to Applicant

o None at present

APPEARS THIS WAY
- ON ORIGINAL

APPEARS THIS WAY
ON ORIGINAL
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10 APPENDICES

10.1 Review of Individual Study Reports

Protocol 001: PHASE IIB MULTICENTER CLINICAL TRIAL OF ORAL
SUBEROYLANILIDE HYDROXAMIC ACID (SAHA) IN ADVANCED
CUTANEOUS T-CELL LYMPHOMA

Generic Name: Vorinostat Protoeo! D01

Dosage Form: Capsule Phase ITb

Indication: CTCL Study Design: Open-label. single-arm

Sponsor Name: Merck & Co.. Inc.

Clinical Monifor:

Stanley Frankel, M.D.

Study Imitiation Date (FPT}):

17-Mar-2004

Study Completion Date (LPO}:

23-Nov-2005

Investigator Name/Affiliation:

Multicenter in the United States (17) and
Canada {1)

GCP Comphance:

Information regarding GCP compliance can

be found 1 Section 5.2

27-Feb-2006

Clinical Study Report Date:

Reviewer Comments:
The table below “Subject/Patient Disposition” lumps together 24 cases of treatment failure due

to lack of efficacy, withdrawal of consent, and unacceptable toxicity. This lowers the number of
cases labeled Progressive disease and Clinical adverse experience.
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CLINICAL STUDY REPORT
SYNOPSIS

PROTOCOL TITLENO.: Phase ITb Multicenter Climtcal Trial of Oral Suberovlanitide #001
Hvdroxamie Acid (SAHA) in Advanced Cutaneous T-cell Lymphoma

INVESTIGATORS/STUDY CENTERS: Muincenter {17) in the United States and Canada {1).

PRIMARY THERAPY PERIOD: 17-Mar-2004 to 23-Nov-2005. CLINICAL PHASE: I
Frozen File occusred 07-Dec-2005. Study 1s ongoing.

DURATION OF TREATMENT: Treaument continued until disease progression or mtolerable foxicity.

OBJECTIVES: Primary: To determine the response rate of oral vormostat in the freatment of skin
disease mn patients with advanced cotanecus T-cell lvmphoma (CTCL) (Stage IIB and hagher) who have
progressive, persistent, or recurrent disease. Secondary: (1} Te assess response duranon; (2) To
evaluate the relief of prunitus; (3) To assess time to progressron: {4) To assess time to objective response.

STUDY BESIGN: An open-label. single-arm study m patents with advanced CTCL.

SUBJECT/PATIENT DISPOSITION: _
SCREENDNG FATLURES: Eight (8) patients were Scremed but were not allocated to recerve study drug,

Vonmostat
ENTERED STUDY 74
hiale {age range) 38 {43 to 83)
Female {(age range) 36 (39 t0 BY)
COMPLETED i
CONTINUING 12
EXTENDED 3
DISCONTINUED: Total 58
Progressive disease 25
Clinical adverse expenence 5
Laboratory adverse experience 0
‘ 24

" Lack of efficacy, withdrawal of consent. unacceptable toxicity.

DOSAGEFORMULATION NOS.: Patients were to take 400 mg of vonnostat orally once daily for
7 days'week (with foed). Dose modification (300 mg once daily for 7 davs‘week, 300 mg for
5 consecuitve daysiweek) was allowed by the protocol after recovery from dose-related toxacittes.

Product Formulation No.

Vonnostat 50 mg” C04-0208-001
Vorinostat 100 mg DFCO01A001, DFC002A001, DCFOD4AG01, DFCO05AD0L
Vonnostat 200 mg C04-0204-004

* No 30 mg capsules were used in this study.

DIAGNOSISANCLUSION CRITERIA: Males and females at least 18 years of age. who had a recent
histological diagnosis of CTCL with advanced disease (Stage IB and higher), on or following two
systemic therapies, one of which must contan bexarotene {unless contraindicated} and an Eastem
Caeperative Oncology Group (ECOG) Performance Status of 0-2.
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EVALUATION CRITERIA:
EFFICACY MEASUREMENTS: Prmary: Efficacy was assessed by au analysis of the response
- rate of overall skan disease by physician’s assessment using a Severity Wetghted Assessment Tool
{(SWAT) in patients with Stage IIB and lugher disease. Secondary: A patient questionnaire was used
10 assess pruntus.

SATETY MEASUREAIENTS: Evaluation of safety included tabulating all adverse expenences,
whether or not related to study drug. Rouime laboraiery assessments were also analyzed.

STATISTICAL PLANNING AND ANALYSIS:

EFFICACY: The primary analysis was based on the proportion of patients (Stage IIB and higher who
recerved at least one dose of study medication) with either a Climcal Complete Response (CCR) or a
Parnal Response (PR} in overall skm disease as measured by the SWAT. Complete Response was
defined as no ewidence of disease: 100% mmprovement. Partial Response was defined as a 250%
decrease m SWAT assessment compared to baselme whach was maintained for at least 4 weeks.
Seventy-four patients were enrolled to ensure that there would be at least 30 evaluable patients with
CTCL Stage IIB and higher, 61 patients met thus cnterron. In evaluable pattents who have had at least
2 prior systemic therapies, the expected objective response n overall skin disease without tfreatment s
expected to be less than 5%. Vornnostat would be considered active for treatment of CTCL if the
observed response rate in overall skin disease met the joint critenta — at least 20% with the lower
bound of the cormresponding 95% Confidence Interval excluding 5%. With a sample size of 60, this
study had a 90% power to meet the joint response critenta if the true response rate was 23% and had
the same power to excinde 3% alone if the true response rate was 19%.

SAFETY: All patents who recerved at least one dose of vornnostat were evaluable for safety.
Treatmhent emergent chnical and Iaboratory adverse expeniences were summarnzed or listed. as
Appropriate.

RESULTS:

EFFECACY: Eighteen (18/61} patients with Stage IIB and hugher disease had a responded. The
response fafe was 29.5% and the corresponding 93% confidence mterval to the response rate of
{18.5%, 42.6%), exceeded the pre-specified cntena for a positive trial.  These patients had a median
time fo response of less than 2 months. Similar results were found in the 3 prespecified subgroup
populations: all panents, patents with Sezary svndrome, and patients wath T3 tumeor disease. The
median response duration was not reached, but was estunated to be at least 4 months. The median
fime-to-progression was not reached, but was estimated to be at least 5 months based oa all patients
Stage IIB and higher. :

Number of Patients Treated with Vorinostat with an Objective Response’
{All Patients As Treated)}

Panents with an Objeetive Response’

Duration of Tima to
Time to Objective Objeciive Frogressive
Rezponse’ {days) | Response (days) Dizease {davs)
Fopulation N [%5% CIy Median [Ranga) Medize {Range} | Median (Razge}
All Patients 4 (19.7.41.5%) 35028, 1713 {78, 365
Staze IB or Higher CTCL? [ H {i8.5,32.6) 36028, 1713 2 {85, 363+)
Patiants with Sezary 36 (173,528 36 (28,171} L34+, 2449 (33, 3635+
syndrome
Patients with T3 tumoz 22 52T (7.8, 43.4) 331029, 87 L {35,380-) {148,317

dizezze

fObiective Kesponze: confinped complats respenss or pariial response.
*Seages BB, 01 IVA, and IVB.

€I = Confidence Intaral.

+ = Response ongong.
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. Response Dusation
Observed Kaplan-Meier Cusve during Treatment with Vorinostat
For Pauents Who Achieved An Objective Response
{Patrents With Stage IIB And Higher CTCL)
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Response Duration
Observed Kaplan-Meter Curve during Treatment with Vorinostat
For Patients Who Achieved An Objective Response
{Patients With Stage IB And Higher CTCL)
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Tine to Progressive Disease
Observed Kaplan-Meser Curve dunag Treatment with Vormostat
{Patients With Stage IIB And Hagher CTCL)
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Eighiteen {18/59, 30.5%} of the panents with Stage 1IB and higher disease had climucally ihportant
prunitus relief and 8/59 (13.6%) had conplete resolution of their pruritus. This relief in pruritus was
maintained for at least 4 weeks without an increase in ther pruntus medication. The results were
swnular for patients with pruritus mtensiry =3 at baseline and patients with Sezary syndrome.

Number of Patients Treated with Vorinostat with Relief of Pruritus? for
At Least 4 Weeks without An Increase in the Use of Antt-pruritus Medications

(Among Patieats With Stage IIB And Higher CTCL)

The intensity of pruritus is zscested on the point seale o
PIULIES.

1 Complete Fesolntion is sustainad pruritus score of 0 for ar least 4 coarinuous weaks.

¢

Prurstuz medicasion uge was net collected for Sita JG0S: patiente 1001, 1002, 1603, 1005, 1037, 1080,
CI=Confidenca Interval,
Patient zllocation numbeas 1347 and 1827 had wiszing pruritus at baseline, and were excluded from the ans

Pruritus Rellefis sustzined prurites reduction of 3 or more points or complezs resolution for at least 3 continuow

23

Patienis with cemplese resolution’ Patients with Pruritns Relief

Population N = {9%) (95% CTy n (%) (35% (T}
All Fatients 35 8 (i1.4%) (6.0, 230} 18 (30.3%} {19.2,43 5
Fasients with pruritus intensity = 3 poiats zt 33 £ (11.2%%) (4.3, 23.0) 1§ (36.2%; {38.3.44.3;
baseline
Patiznts with Sezary Syndrome i 31 {2.1,26.35) S (30.0%}
Patlents with tumor dizease piid 2 {10.0%) £1.2.31.7) 3 {20.0%;
! £

The following table provides the relationship between best response to the last systemic therapy the
patient recerved prior to faking vorinostat and their response to vorinostat in this shudy. Patients were
divided into a bexarotene therapy group and a non-bexarotene therapy group. There was no obvious
mmpact observed on the response to last treatment. either bexarotene or other therapies, on the

subsequent efficacy of vorinostat.
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Relationslip Between Best Respanse To Last Systemic Therapy-
And Response’ Te Vorinostat
{All Patients As Treated) -

Fesponder to Vorinestat

Population N n %) {95% CI}
Patients on bexarotene as last systemie therapy
Kaspondes 3 2 37,71
Non-respondar . 18 b (110, 38.7)
FPatients not on bexarotene as lass systemic therapy
Rarsponder 13 5 {33.3%: {11.8.61.8)
Nou-responder 34 10 {(27.8%3 (14,2, 4323

¥ Objecfive Respozse: confirmed complete rasponse or partiai response.

. Nl ] R .

* Excludes sysiemic proceduies as responsa dats to procedures is unavailable.
L1 = confidence Interval.

SAFETY: Clinical adverse experiences were reported in 70/74 (94.6%) patients. Drug-reiated clinical
adverse experiences were reported in 6874 {91.9%) patients. Nine {9/74, 12.2%) of the patients
discontinued study therapy due to 2 clinical adverse experience. Seven (7774, 9.5%) patients
discontinned study therapy due o a drug-related chnical adverse experience.

Adverse Expenence Summary

430 mg puce dailv x 7
N=78
n (&)

Clinira! Adverse Experiences

Number (32} of patiexts:

With one or moze adverze experiences 70 i%4.6)

With no zdverse exparience 4 {54
With drug-related adverse experiences’ 68 51.%)
Witk serious adverse axperiences 15 {2187
With zerious drug-releted adverze expariences 8 (10.8}
Who died 3 {431
Discontinued due to zdvaerse experiascss 9 2.
Discontinned due to drug-related adverse axperiencas H { 3.5}
Discentinued due to serions sdverse expariences g ¢ 8.1}
Discontinued dus to serious dmpg-related adverse exparences {54)

Laboratory Adverse Expariences

Dhumber {¥) of patienis:

Witk at Jaast one lsb test postbasaline 74 18003
itk onz or more adverse experiances 22 {267y
With mo adverze exparience 32 {7635
Witk druz-reizted adverse experiences’ 2% (4]
With serious adverze expeniences H fL4y
With serious drug-related advarse expariencas i (14

Determined by the investizator te be possibly, probably or definitely drug reizted.
? The percent = number of patientz within che labozatory adverse experience category ¢ number of patients with one ot
more leboratery tasts postbaselme.
No patients discontinued dus te a laboratory adverze experienca, and there were no laboratery adverse exparfences which
resulied 1n death.
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Summary of Specific Clinical or Laboratory Adverse Expenences by Preferred Term
' {Incidence 2 1% m One or More Dose Levels}
All Paitents Adverse Experiences

Total Pattents
=74
All Experiences Relzted Experiences Only
All Grades Grade 3.5 All Grades Grade 3-3
n %e a %o n 3 a1 %
Diamthoea 38 51.4) Q 0.0} 34 {48.67 o] {0y
Fatigue 38 S1 3 £5.8) 24 {459 4 {543
Mausea 32 $43.2) 3 4.1} 12 431 2 £4.13
Anciexiz 20 {27.0) 2 2.7 19 (257 2 £2.7)
Dysgeusia 2 27.5) 3] 6.8) 12 {243 @ 007
Thrembocytopema 15 {20.3) 3 413 is 20.3) 3 (3.3
‘Weight Dacraased 15 20.3) 1 1.4 14 [¢3-%5 i {1.4)
Alapecia 14 {12.9) & {0.9) 12 £17.6) a (0.0
Chiils 13 (17.8) 1 1.9 9 {12.m I, (14
Blood Creatinine Iusreased 1z £16.2) 3 (1.4} g 3.5 1 (1.4}
Constipation 12 {16.2 1] FRO 2 I0.8) a (0.0
Muscle Spasms 12 (16.2) 2 2.7 12 {1623 2 2.7)
Anzemia 11 (14.9) 1 14y 10 {135} 1 {143
Dizzipess 11 {14.9) 1 {1.4) 3 (6.8 1 {1.4)
Vomiting 11 {14.9) 1 {143 9 (122 Q 0.0
Fruritus 19 {13.5) 1 (14 1 (1.4} a 003
Headache 2 (12.2) g 0.0y 4 (3.4 0 {0.0)
Qedema Peripheral 2 122 2 0.0y 2 {2.7) ] {0.03
Uppar Respiratory Traet Infection g (1323 [ {6.0) 2 2.7y a 0.0}
Dry Mouth 8 {10.8) & 0. 3 {10.8) a £0.405
A patient is counted ozly onee within a zpecific preferred term, even if more than one adverze experience with specific preferred
term occured.
Adrerze experiezce terms are from MadDRA Version 3.1

CONCLUSIONS: In this study of patents with advanced CTCL recerving vorimostat. it can be
concluded that: {1) Vorinostat provides clinically meamngful responses i1 a substantial proportion of
patienss with advanced CTCL (Stage IIB and higher). who have progressive. persistent, of recuirent
disease on or following 2 systemic therapies. Prior therapy must have included bexarotene unless the
pattent is intolerant of or not a candidate for bexarotene therapy. (2) Vorinostat provides chinically
meaningful responses i a substantial number of patients within the 3 prespecified subgroups: Sezary
syndrome patients, T3 tumor patients, as well as in the overali populaton meluding lower clinical stage
patients.  {3) The median duration of objective response and the median time to progression are
chnically meaningful  The median duration of objective respouse has not been reached, but exceeds
4 months. The median time to progression has not been reached but 1s estimared to exceed 3 mounths.
{4} The median time to response is less than 2 months. (5) Vorinostat provides clinically meamngful
reduction in prurifus in & substantial number of sympiomatic patients with CTCL refractory to or
intolerant of at feast 2 pror therapies including bexarotene. (6) There was no discernable mnpact of
response to last treatment or response to prior bexarotene treatment on subsequent efficacy of vorinostat.
(7) Vorinostat has an acceptable safety profile and 1s generally well tolerared in this patient population.

AUTHORS: /
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List of abbreviations

4, List of Abbreviations and Definitions of Terms

Abbreviation Definition

AE Adverse experience

AN Allocation nuber

APaT Al Pattents as Treated

aPTT Acnivated partial thromboplastin time

B-hCG Beta-human chononic gonadotropin

BSA Body surface area

CAP A regimen of cyclosphosphamide. doxorubicin {adriamycin), and cisplatin

CBC Complete blood count

CCR Clhintcal complete response

a Confidence wnterval

CiB Confidential Investigator's Brochuge

CNS Central nervous system

CRF Case report form

CRO Contract research organization

CSR Climcal study report

CTCAE Common termmnology criteria for adverse events (formerly Common Toxicity

Criteria)

CT Corputerized Tomography

CTCL Cutaneous T-cell Lymphoma

DAP Data analvsis plan

DLBCL Drffuse Lasge B-Cell Lymphoma

DBP Diastolic blood pressure

ECG Electrocardiogram

ECOG Eastern Cooperative Oncology Group

ECP Extracorporeal photopheresss

DA Food and Drug Admmstration

FDG-PET Fluoredeoxy-glucese positron emission tomography

GCP Good Clnical Practices

GI Gastrointestinal

HDAC Histone deacetylase

HDL High density lipoprotein

-2 Interlevkin-2

IFNa Interferon alpha

IRB Insttutional Review Board

ISCL Intemational Society of Cutaneous Lymphoma

IL.DH Lactate dehydrogenase

ILDL Low density lipoprotein

MedDRA Medical dictionary for regulatory activities

mg Milligram

mm Millimeter

mSWAT Modified Severity Weighted Assessment Tool
"M Mycosts fungoides

NCI Nauognal Cancer Institute

PD Progressive disease, pharmacodynamics

PET Positron emission tomography

PBMC Peripheral blood mononuclear cells

PR Partial response

PTT Pagmial thromboplastin time
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Abbreviation

Definition

puUvVaA
RXR
SAHA
SBP
sD
SIRT1
38
STAT
SWAT
TG
UVAR
WBC

Psoralen plus ultraviolet light
Retinoid X receptor

Suberovlanilide hydroxamic acid
Swstolic blood pressure :
Stable disease, standard deviation
Sirtwn-1, Silent information regulator
Sezary syndrome

Signal transducer and transcription activator
Severity weighted assessment tool
Total body surface area

Triglycende

Ultraviolet photopherests system
White blood (cell) count

APPEARS THIS WAY
ON ORIGINAL
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Ethics
Independent Ethics Committee

The protocol and its amendments were reviewed by an Institutional Review Board (IRB).
A list of all review committees and their chairmen presented in 16.1.3 of the original study report
was reviewed. ‘

Ethical Conduct of the Study

This study was conducted in conformance with Good Clinical Practice (GCP) standards and
applicable country and/or local statutes and regulations regarding ethical committee review, informed
consent, and the protection of human subjects participating in biomedical research.

Patient Information and Informed Consent Form

o IRB approval letters were received and verified before the shipment of study therapy.

o Prior to initiation of the study, an informed consent agreement explaining the procedures of
the study, together with the potential risk, was read by and explained to all patients, or their
legally authorized representatives. Each patient (or representative) signed and received a
dated copy of such an informed consent form and was assured of his/her freedom to
withdraw from participation in the study, without prejudice, at any time. The same process
was followed for each patient continuing in the study prior to the initiation of each new
amendment using updated informed consent forms. Examples of the final informed consent
agreements for all protocol amendments provided in 16.1.3 of the original study report were
reviewed. The first amendment was in place prior to the first site screening a patient;
therefore a specific informed consent was never established for the original protocol.

Investigators and Study Administrative Structure

Eighteen (18) centers participated in this study. Seventeen (17) of these study sites were in the United
States and one was in Canada. A list of the names of the primary investigators and their locations is
in the section 16.1.4 of the original study report.

The curricula vitae of the primary investigators are also in this section.

Prior to Aton Pharma Inc. becoming a wholly owned subsidiary of Merck & Co., Inc., (SPONSOR)
Data Management for the study was conducted by:

/

While non-protocol-specified tests could have been performed by local laboratories at the discretion
of the investigator, protocol-specified blood and urine specimens were analyzed by:

)
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Monitoring visits were conducted by the following contract research organization (CRO):

/

Patient photographs were collected and stored by:

[

Peripheral blood mononuclear cells (PBMCs) and skin biopsies (patch, plaque, and/or tumor) were
collected and analyzed at:

Rosetta Inpharmatics

A wholly owned substdiary of Merck & Co., Inc.
401 Terry Avenue N

Seattle, WA 98109

Introduction

Vorinostat, also known as suberoylanilide hydroxamic acid (SAHA) or MK-0683, is a potent
inhibitor of the activity of histone deacetylase (HDAC), an enzyme involved in removing acetyl
groups from histones and other proteins. HDAC inhibitors are a novel class of agents that can induce
tumor cell growth arrest, differentiation, or apoptosis in vitro and inhibit tumor growth in animals.

In cancer, links between altered HDAC activity and tumorigenesis have been identified. Signal
transducer and transcription activator (STAT) proteins are transcription factors activated in response
to most cytokines and growth factors. The functions of STAT family proteins, especially STAT3 and
STATS, have been directly associated with oncogenesis. In cutaneous T-cell lymphoma (CTCL),
constitutive activation of members of the STAT family has been found in patients with mycosis
fungoides and Sezary syndrome, which are the most common forms of CTCL. Recent data have
demonstrated that HDAC activity is required for the transcriptional activity mediated by the STAT
proteins. Inhibiting HDAC activity can prevent expression of STAT target genes and may explain the
observation that HDAC inhibitors of diverse structures have shown anti-tumor activity in CTCL in
vitro and in vivo.

Three classes of HDACs have been identified. A number of HDAC inhibitors have entered clinical
trials. Among these agents, Vorinostat is a potent inhibitor of HDAC that can be administered orally
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with excellent bioavailability. Vorinostat inhibits the activity of both Class I (HDACI and 3) and
Class I (HDAC4 and 9) HDAC:s.

CTCL is an uncommon malignant lymphoma with primary manifestation in the skin. It represents
approximately 75-80% of all primary cutaneous lymphomas. The overall incidence rate is 4-5 per
1,000,000. The mean age of onset is 50 years with few cases seen before the age of 30 years. There is
a gradual increase of incidence with age. The incidence of CTCL was observed to be twice as
frequent among Blacks as Whites and it has been reported as 1.6 to 2.2 times more common in males
as females. Approximately 1,000 new cases are diagnosed every year in the United States and 1,200
new cases in Europe. There are approximately 16,000 to 20,000 cases across the United States,
approximately 3,000 cases across Canada, and approximately 28,000 cases in Europe. Due to the
difficulty of diagnosing the disease in its early stages and the lack of an accurate reporting system,
these numbers are estimates. The mortality rate increases with age. The annual average age adjusted
. mortality rate in the United States ranges between 2.8 to 8.4 per 10,000,000.

CTCL is a heterogeneous group of T-cell neoplasms that display a variety of clinical and
histopathological presentations. The majority of CTCL cases are classified as either mycosis
fungoides or Sezary syndrome. Mycosis fungoides is the most common form; it typically progresses
clinically through patch, plaque and tumor stages. Sezary syndrome is the erythrodermic leukemic
variant of CTCL, defined by the presence of generalized erythroderma, lymphadenopathy, and
circulating tumor cells.

Clinically, mycosis fungoides begins with an erythematous macular eruption commonly appearing in
non-sun-exposed skin (“bathing trunk distribution”) that can last for months to years without a
definitive diagnosis of mycosis fungoides. Other initial manifestations include patches, plaques,
tumors or generalized erythema. Patches and plaques may develop into tumor stage disease or
erythroderma as the disease progresses. Ulceration, with secondary infection of the tumors, is a
common cause of morbidity.

Sezary syndrome is widely regarded to be a distinctive erythrodermic and “leukemic” variant of
CTCL. Sezary cells most commonly possess either a CD4 (+) CD7 (-) or CD4 (+) CD26 (-)
immunophenotype. The presence of Sezary cells generally increases as patients progress to more
advanced stages of CTCL. The hematologic criteria recommended by the International Society for
Cutaneous Lymphoma (ISCL) to define Sezary syndrome consists of one or more of the following:
(1) Absolute Sezary cell count of 1000 cells/mm3 or more

(2) CD4/CD8 ratio of 10 or higher caused by an increase in circulating T-cells and/or an aberrant loss
or expression of pan-T-cell markers by flow cytometry

(3) Increased lymphocyte counts with evidence of a T-cell clone in the blood by the Southern blot or
polymerase chain reaction technique

(4) A chromosomally abnormal T-cell clone.

Clinical features of Sezary syndrome typically include diffuse erythroderma, edema of the skin,
hyperkeratosis of palms and soles, alopecia, generalized lymphadenopathy, and circulating

pleiomorphic lymphoid cells.

The prognosis of patients with CTCL is based on the clinical stage at presentation. Cutaneous disease
typically progresses from an eczematous patch/plaque stage covering less than 10% of the body
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surface (T1) to plaque stage covering greater than or equal to 10% of the body surface (T2), and
finally to tumors (T3) that frequently undergo necrotic ulceration. Sezary syndrome is an advanced
form of CTCL with generalized erythroderma (T4) and peripheral blood involvement. This
progression in the severity of disease may evolve over 10-20 years. More advanced stages of both
mycosis fungoides and Sezary syndrome may involve extra-cutaneous sites such as liver, breast,
bone marrow, or central nervous system. The presence of lymphadenopathy and involvement of
peripheral blood and viscera increase in likelihood with worsening cutaneous involvement and define
poor prognostic groups.

CTCL patients with superficial skin involvement (Stages I and 11A) have a median survival of more
than 12 years. About 10% of people diagnosed with CTCL will experience a progression with lymph
node, visceral involvement, or serious complications. However, patients with more advanced stage
disease characterized by plaque, tumor, erythroderma, and lymph node or blood involvement but no
visceral involvement (Stages [IB, I1I, and IVA) have a median survival of 5 years. Patients with
visceral involvement have a median survival of 2.5 years or less. More than 50% of patients with
Stage III through Stage IV disease die of mycosis fungoides, with a median survival of less than 5
years. Curative modalities, however, have thus far proven elusive, with the possible exception of
patients with minimal disease confined to the skin.

The symptoms of CTCL may increase with disease stage. In the early stages, the skin may itch and
develop dry, dark patches. As more and more of the skin become involved, it may become ulcerated
or infected. Sezary syndrome patients may become red from head to toe and experience hot, sore,
extremely itchy skin. Other symptoms include loss of hair, thlckemng of palms and soles, and
drooping eyelids.

Currently, treatment is determined by type and stage of disease. The goal of treatment for most
patients is decreasing tumor burden, improving appearance, relieving pruritis, and preventing life-
threatening complications. Treatments can be categorized into topical therapy, phototherapy, ionizing
therapy and systemic therapy.

The skin-directed treatments are commonly used in patients with early-stage mycosis fungoides,
which include topical corticosteroids, topical mechlorethamine (nitrogen mustard), topical
carmustine, or topical bexarotene. Treatments such as psoralens plus ultraviolet A light (PUVA),
extracorporeal photopheresis (ECP), or electron beam radiation have demonstrated clinical benefits
to patients with either early or late stage disease. These treatments tend to be associated with a high
relapse rate when used alone. Therefore, current practice favors combinations of skin-directed
therapies with systemic treatment such as the retinoid-X receptor (RXR)-selective retinoid
bexarotene. More advanced disease is treated with systemic therapies, such as purine analogs,
cytotoxic drugs, monoclonal antibodies, or interferon-o (IFN-a).

Bexarotene is a RXR-selective retinoid agonist, which provides an option for both early and
advanced stage CTCL. In a multicenter study where oral bexarotene was given to patients with
refractory early stage CTCL, the total response rate, as assessed by a “Primary Endpoint
Assessment” for patients treated at a dose of 300 mg/m”, was 45%. However, the method for
response involved either a Physician’s Global Assessment (PGA) score or a composite assessment
grading of 5 lesions. Progressive disease was not measured from the best response but only from
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the baseline. The response rates with new regimens have been higher than the conventional
treatments.

Treatment of CTCL remains an unmet medical need. Although available approaches may be applied
sequentially, either alone or in combination, there is no curative therapy that is widely applicable to
CTCL patients. Ultimately CTCL patients become intolerant of, or refractory to, the currently
available treatments. ’

The evidence supporting the exploration of Vorinostat as a treatment for CTCL came from 2 clinical
studies. The anti-tumor activity of Vorinostat was demonstrated in patients with lymphoma in a
Phase I study. Seven (7) patients with heavily pre-treated diffuse large B-cell lymphoma (DLBCL)
were entered. One complete response and one partial response (PR) were observed. In addition, one
patient had a significant fluorodeoxy-glucose positron emission tomography (FDG-PET) scan
response. The complete response lasted 14 months, the partial response 5 months, and the FDG-PET
scan response 6 months. In this study, one patient with CTCL had an impressive transient response.
Results from studies of another HDAC inhibitor, depsipeptide, also hinted at anti-tumor activity in
CTCL. Therefore, the investigation of Vorinostat in CTCL is warranted.

The conduct and design of the study described in this clinical study report (CSR) was discussed with
the United States FDA. Concurrence was reached with respect to the inclusion of the following
components in the study design / statistical analysis:

o Patients must have advanced disease documented at study entry as stage IB or higher
including Sezary syndrome with progressive, persistent, or recurrent disease on or following
2 systemic therapies, one of which must contain bexarotene unless the patient is intolerant of
or not a candidate for bexarotene therapy.

o A pre-specified subgroup analysis would be performed in those patients with T3 disease, in
which the response rate in overall skin disease will be calculated along with its 95%
confidence interval.

o The inclusion criteria would not specify a minimum amount of time on prior therapy.

o The primary endpoint of the study would be overall skin response based on Severity-
Weighted Assessment Tool (SWAT) scores with tumor volume as a secondary endpoint.

o Digital photographs and worksheets incorporating body diagrams were included in the study
to serve as supportive information for the primary endpoint.

o Radiation, PUVA, photopheresis and/or interferon were not allowed during the study and
patients who required these therapies would be withdrawn from the study.

o In cases where the disease was primarily evaluable by computed tomography (CT) scan,
follow-up CT scans were encouraged whenever practical.

Study Objectives
Primary Objective
o To determine the response rate of oral Vorinostat in the treatment of skin disease in patients
with advanced CTCL (Stage IIB and higher) who have progressive, persistent, or recurrent

disease on or following 2 systemic therapies, one of which must contain bexarotene unless
the patient is intolerant of or not a candidate for bexarotene therapy.
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Secondary Objectives

o To assess response duration

o To evaluate the relief of pruritis, a tumor-related symptom in patients with CTCL; to assess
time to progression; to assess time to objective response

o To assess the safety and tolerability of oral Vorinostat in this patient population. (Response
rate and all secondary objectives will also be assessed in all patients treated, i.e., Stage IB or
higher disease).

Investigational Plan
Overall Study Design and Plan: Description

This was an open-label, single-arm, multicenter study which evaluated the effect of oral Vorinostat
400 mg once daily for 7 days/week in 74 patients (70 planned) with advanced disease CTCL (Stage
IB or higher). The protocol and all protocol amendments can be found in the section 16.1.1 of the
original study report and were reviewed.

All patients began the study by granting informed consent and signing an informed consent form.
Patients were then assigned a baseline number and underwent screening procedures. Eligible patients
had baseline measurements performed and were started on study drug (Visit 1) within 2 weeks of
signing informed consent. During the first 2 months of treatment with study drug, patients were seen
~ at regular intervals every other week, during which laboratory tests and other study procedures were
conducted. Patients were then followed every 4 weeks for the remainder of the study.

Patients could have returned for unscheduled visits at any time per the discretion of the investigator.
Safety was monitored throughout the treatment period and adverse experiences were collected for 30
days following the last dose of study therapy from discontinued patients.

Patients were treated until they met pre-defined criteria for discontinuation (disease progression,
unaccepiable toxicity, withdrawal of consent, uncontrolled intercurrent illness, non-compliance, lack
of efficacy, SPONSOR/investigator decision). A post-treatment follow-up visit was conducted within
4 weeks after the last dose study drug or prior to the initiation of new treatment. The post-treatment
follow-up could be conducted by telephone if the patient was unable to return to the clinic. Patients
who did not have disease progression, and who continued to meet the eligibility criteria, were offered
continued treatment with Vorinostat on a continuation protocol. The continuation protocol did not
apply to those patients who discontinued study drug.

o The first patient administered study drug 17-Mar-2004
o The last date for data collection for a patient 23-Nov-2005
o The in-house cut-off date for the receipt of additional patient data 25-Nov-2005
o Frozen File 07-Dec-2005
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The following table shows the schedule of clinical observations and laboratory measurements.

Table 177. Schedule of Clinical Observations and Laboratory Measurements (Applicant's
Table)

Visit Trextmens Ferind Post-Trextntent
Wisit] | Ven2 | Vel i
Baselina Day ! | Week? | Weekd Follow-up Visit®
Frocedure
Study deug adnenienation and const X Ry X X X X
Informed consent X
Demographics. ze:a‘_cal &l X
Phyvsical exam, weigh igns. Stams EN X X X X X X
I X X X 4
X X X X X X X
X
i X
X X X X X X X
X 3
X ) X
x
X X By X
X X7 X
X X X X X X
S X BN X
B men: X X X X X X
Pertpherzl b](&ud flow svtemetry for Sezary symdrome patiens X
Correladive cudies PR

er

conducted every 4 weeks thereafer umti the patient d:tccmuﬁ from the study.
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Within 4 weehe
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Discussion of Study Design, Including the Choice of Control Groups
Study Design

The primary objective of this Phase II study was to determine the clinical benefit of Vorinostat in
patients with advanced stage CTCL (Stage 1IB and higher) who have progressive, persistent, or
recurrent disease on or following 2 systemic therapies, one of which must contain bexarotene unless
the patient is intolerant of or not a candidate for bexarotene therapy. Although the benefit of a new
therapy may be best evaluated in the most severely affected population of patients, patients with
earlier stage disease who have failed multiple prior therapies also may benefit from new treatment
options. Therefore, Stage IB and I1A patients were eligible for enrollment in this study to broaden the
safety assessment and informally evaluate whether there was benefit in earlier stage disease.

CTCL is a group of lymphoproliferative disorders characterized by localization of the malignant T-
lymphocytes to the skin at presentation. Mycosis fungoides and Sezary syndrome make up the
majority of cases of CTCL. The etiology of mycosis fungoides and Sezary syndrome remains
unknown. The molecular mechanism underlying the migration of malignant T-lymphocytes into the
epidermis (epidermotropism) has not been elucidated.

Because cure is not achievable with current therapies, the goals of treatment are symptom relief and
durable remission while limiting long term sequelae. There is no evidence that early aggressive
systemic therapy improves overall survival. Treatment strategies can be skin-directed or systemic.
Skin-directed therapy includes topical chemotherapy and radiation therapy. Systemic therapy
includes cytotoxic chemotherapy, photopheresis, retinoids, interferon, and other biologic therapies.
No prospective randomized controlled study has been performed to compare the efficacy of various
therapies. The decision of which therapy to choose usually depends on physician and patient
preference.

Limited therapeutic options for CTCL have received specific regulatory approval. Bexarotene,
(Targretine) a retinoid that selectively activates the retinoid X receptors, has been approved in many
countries, including the United States and European Union, for the treatment of cutaneous
manifestations of CTCL in patients who are refractory to at least one prior systemic therapy.
Denileukin diftitox (Ontake) is a recombinant DNA-derived fusion protein designed to direct the
cytotoxic action of diphtheria toxin to cells that express the interleukin-2 (IL-2) receptor. Denileukin
diftitox has been approved in the United States for the treatment of patients with persistent or
recurrent CTCL whose malignant cells express the CD25 component of the IL-2 receptor but is not
available in most other countries throughout the world. Methoxsalen (Uvadexe) is indicated for use
with the UVAR Photopheresis System in the palliative treatment of the skin manifestations of CTCL
that are unresponsive to other forms of treatment. Although these various therapies exist for CTCL,
they are often considered inadequate due to short response durations or significant toxicities.
Approval of these agents has been based on non-randomized studies with response endpoints rather
than survival benefit. New therapies are needed for these patients.

The report summarizes all patient data received up to and in.cluding 25-Nov-2005. These data capture
information received from patient visits through 23-Nov-2005.
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Dosing Regimen

Vorinostat 400 mg once daily for 7 days/week had previously demonstrated efficacy in another
ongoing study examining CTCL and peripheral T-cell lymphoma, protocol 005. At the time of the
original drafting of the protocol, 40 patients with solid tumors or hematologic malignancies had
received this dose and had displayed an acceptable safety profile. :

The investigator was given the option of withholding Vorinostat for Grade 3 or 4 non drug related
toxicity if the physician felt it was unsafe to continue its administration. Vorinostat was to be held in
the presence of Grade 3 or Grade 4 drug-related toxicities until the toxicity resolved to Grade 1 or
less. The exception to this was Grade 3 anemia or thrombocytopenia, which did not require the
cessation of Vorinostat. Vorinostat may have been withheld for up to 2 weeks. The table below
illustrates the dose modification criteria specified after recovery from a drug-related toxicity which
resulted in a study drug interruption. Any patient who (1) required more than 2 dose modifications or
(2) had treatment delays by greater than 2 weeks was not to receive any further treatment unless the
physician felt that treatment with Vorinostat provided the patient with clinical benefit.

Table 178. Dose Modification (Applicant's Table)

zm;:ai Da?mg 1" Dese Reduction 2** Dose Reduction
Sechedule

Protocel  CL-01-0303 | 460 mgz ones daily 409 mz once daily for 300 mg once daily for
Amandment B for 7 daysiwesk 5 conzecutive daviiwask 3 conzscutive daviwesk
Amendment 02 | 486 mgz once daily 300 mg once daily for 7 300 mg once daily for
A eandment B3 for 7 davsiweak dzyswesk 3 zoasecutive davsiwesk

Data Source: [16.1.17

The original protocol and the first amendment to the protocol allowed for an initial dose reduction
from 400 mg once daily for 7 days/week to 400 mg on 5 consecutive days per week. This dose
specific modification was removed in the following amendments. There was only a single patient
(AN1001) who was reduced to this dose (400 mg for 5 consecutive days per week).

Correlative Studies

Up to 2 skin biopsies and corresponding PBMC samples were collected at Baseline (Visit 1) and
Visit 2 (Week 2) for those patients who agreed to this optional procedure. The skin biopsies should
have included (1) a patch or plaque and (2) a skin tumor (if present).

The collected samples will be used in the future to search for (1) gene expression profiles, performed
using DNA microarrays that predict response to Vorinostat and (2) expression changes that occur
after exposure to Vorinostat. In addition, post-treatment samples were requested in patients who
developed progressive disease after a partial or complete remission. These samples will allow for
investigation of gene expression changes that occur after acquired resistance to Vorinostat. The
samples will also be used for confirmatory studies based on the gene expression results. These results
may provide important information regarding mechanisms of response and mechanisms of resistance
to Vorinostat. Ultimately, these results could guide the selection of patients for treatment with
Vorinostat and guide strategies for preventing or overcoming resistance to Vorinostat. Details of
sample collection and handling were provided in the study operations manual.
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Selection of Study Population
Inclusion Criteria
Patients met the following criteria to participate in the study:

1. Patients must have advanced disease documented as Stage 1B or higher including Sezary syndrome
with progressive, persistent, or recurrent disease on or following 2 systemic therapies, one of which
must contain bexarotene unless the patient is intolerant of or not a candidate for bexarotene therapy.

Persistent disease is defined as a lack of at least 50% improvement of disease on therapy for at least 3
months unless the patient is intolerant of therapy because of toxicities. Patients are considered
intolerant of oral bexarotene therapy if they were discontinued from oral bexarotene therapy because
of toxicities. Patients are considered not to be candidates for oral bexarotene therapy if they have risk
factors for pancreatitis (e.g., prior pancreatitis, uncontrolled hyperlipidemia, excessive alcohol
consumption, uncontrolled diabetes mellitus, biliary tract disease, and medications known to increase
trigltyceride levels or to be associated with pancreatic toxicity), as described in the oral bexarotene
package insert.

o Systemic therapies are photopheresis and antineoplastic agents including investigational
drugs or biological therapy administered parenterally or orally
o Patients are considered to have had 2 systemic therapies if they received any one of the
following combination treatments (either consecutively or concurrently):
o An antineoplastic agent in combination with photopheresis
o Commonly used chemotherapy regimen (e.g., CHOP, CVP, CAP) in combination
with bexarotene.
o Commonly used chemotherapy regimen (e.g.; CHOP, CVP, CAP) in combination
with a biological agent (e.g., interferon, Ontak)
o A biological agent in combination with bexarotene
o A cytotoxic agent (e.g., methotrexate, gemcitabine) in combination with bexarotene
o A cytotoxic agent in combination with a biological agent

2. Histological diagnosis of CTCL documented by biopsy performed within one year prior to
enrollment. Note: the histological diagnosis of CTCL must be confirmed at the study site prior to
enrollment.
3. Age > 18 years.
4. ECOG performance status 0-2.
5. Life expectancy greater than 3 months.
6. Adequate bone marrow function:
o Absolute neutrophil count > 1,500/ pL
o Platelets > 100,000/ pL
7. Adequate liver function:
o Total bilirubin within institutional normal limits
o AST (SGOT) and ALT (SGPT) < 2.5x institutional upper limit of normal or < 5x institutional
upper limit of normal if the liver has tumor involvement. '
8. Adequate renal function:
o Creatinine < 2 mg/dL or creatinine clearance >60 mL/min
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9. Patients must be at least 3 weeks from prior chemotherapy (including topical chemotherapy and
photopheresis), psoralen plus ultraviolet light (PUVA), radiation therapy, major surgery, or
investigational anticancer therapy and have recovered from toxicities of prior therapy. Patients with
rapidly progressing disease will be considered on an individual basis for enrollment in less than 3
weeks from prior treatments if they have recovered from all prior treatment-related toxicities.

10. Patients must be able to swallow capsules.

11. All patients must agree to practice effective contraception during the entire study period unless
documentation of infertility exists.

12. Ability to understand and willingness to sign the informed consent form.

-Exclusion Criteria

Patients with any of the following conditions were excluded from the study. The following criteria
were put in place to protect the safety of the patient and to provide a patient population suitable for
this study:

1. Prior treatment with any HDAC inhibitor (e.g., Depsipeptide, MS-275, LAQ-824) or currently
under treatment with any potential HDAC inhibitor (e.g., valproic acid).

2. Patients on systemic steroids, with the exception of Sezary syndrome patients.

o Sezary syndrome patients who have been on systemic steroids for the last 3 months prior to
study entry and who were on a stable daily dose of steroids equivalent to < 10 mg prednisone
during the 4 weeks immediately prior to study entry are eligible to participate.

3. Patients on topical steroids except for those who have been using topical steroids for at least 3
months prior to study entry and the dosage does not exceed 0.1% triamcinolone acetonide cream
(Aristocort A® 0.1% cream) or similar strength steroid cream during the 4 weeks immediately prior
to study entry
4. Concurrent use of retinoids, orally or topically

o Concurrent use of any vitamin A, other than a single multivitamin tablet dally
5. Concurrent use of chemotherapy, radiotherapy, biological therapy or investigational anticancer
therapy
6. Acute infection requiring intravenous antibiotics or antifungal agents
7. Known HIV infection
8. Active hepatitis B and/or hepatitis C infection
9. Uncontrolled intercurrent illness including, but not limited to, ongoing or active infection,
symptomatic congestive heart failure, unstable angina pectoris, cardiac arrhythmia, or psychiatric
illness/social situations that would limit compliance with study requirements
10. Cancer other than CTCL which was diagnosed or had recurrence in the last 5 years
11. Pregnant or lactating women
12. Known allergies to any component of the study drug
13. Any circumstances at the time of enrollment that would preclude completion of the study or the
required follow-up

Discontinuation of Patient from Therapy or Study Observation
Patients had the right to withdraw from the study at any time for any reason. The investigator had the
right to withdraw patients from the study at his/her discretion. As an excessive rate of withdrawals

could render the study not interpretable, the investigator was to avoid unnecessary withdrawal of
patients.
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When a patient discontinued treatment early, every effort was made to conduct a follow-up visit
within 4 weeks after the last dose of study drug or prior to the initiation of new treatment. This
follow-up evaluation may be conducted over the telephone if the patient was unable to return to the
clinic. The reason(s) for withdrawal must have been recorded.

There was no replacement of patients who terminated the study early if they had received at least one
dose of Vorinostat. Patients who terminated the study early without receiving Vorinostat were to be
replaced.

Criteria for terminating participation in the study are listed below:

Progressive disease

Unacceptable toxicity

Patient withdrawal of consent

Uncontrolled intercurrent illness: a condition, injury, or disease unrelated to cancer, that

renders continuing Vorinostat treatment unsafe or regular study visits impossible, including,

but not limited to, ongoing or active infection, symptomatic congestive heart failure, unstable

angina pectoris, cardiac arrhythmia, or psychiatric illness/social situations that would limit

compliance with study requirements.

o General or specific changes in the patient’s condition that render the patient ineligible for
further treatment

o Non-compliance with study medication or protocol-required evaluations and study visits

Lack of efficacy

o Sponsor decision

0 0 0O

o)

Treatments
Treatments Administered

Patients who qualified for entry were allocated to Vorinostat 400 mg once daily for 7 days/week.
o Patients took Vorinostat every day with food, if possible.

Management and dose modifications for adverse events were outlined above.

Patient compliance with study medication was monitored by capsule count at each visit.

Treatment was administered on an outpatient basis.

Dose escalation was not allowed.

0O 0 0O

Study visits occurred at Baseline, Day 1, Week 2, Week 4, Week 6, Week 8, and every 4 weeks
thereafter until the patient discontinued from the study.

Vorinostat was supplied in 50 mg, 100 mg, and 200 mg capsules. The 50 and 200 mg capsules were
provided in bottles containing 100 capsules each. The 100 mg capsule was provided in bottles
containing 120 capsules. Vorinostat capsules were repackaged by the pharmacist (or designee) and
dispensed in new bottles which met the United States Pharmacopeia definition for well-closed
containers. Clinical supplies were dispensed in accordance with the protocol. Vorinostat was
dispensed to patients at each visit with only enough capsules to allow their required dosing needs
until the next scheduled visit plus a window of an additional 3 days. A 17 day supply (14 days of
continuous dosing, plus a 3 day window) of Vorinostat was dispensed to patients at the Day 1, Week
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2, Week 4, and Week 6 Visits. A 31 day supply (28 days of continuous therapy, plus a 3 day
window) of Vorinostat was dispensed at all subsequent visits until the patient completed the study.
Study drug administration was outlined in the Study Drug Management Plan section of the
Operations Manual.

The original intent was to use only the 100 mg capsules for patient dosing, however due to
production delays with the 100 mg capsule, Tufts-New England Medical Center (Site 004) and
Stanford University School of Medicine (Site 008) initially started with the 200 and 50 mg capsules
prior to recetving the 100 mg capsules. The formulation for the 50 mg capsule differs from that for
the other dose levels and the sites were instructed to only dispense the 50 mg capsules in situations
where the patient was dose reduced to 300 mg and the site did not have 100 mg capsules on hand.
This situation did not occur in the study. No patients received the 50 mg capsules.

Identity of Clinical Supplies

The summary of details for the identity of clinical supplies is provided in the table below. Control
numbers for the 50 and 200 mg capsules were not available. These 50 and 100 mg capsules were
manufactured by . —_— . . , prior to the acquisition of Aton

Pharma, Inc. by Merck & Co., Inc. ’

Table 179. Identity of Clinical Supplies (Applicant's Table)

. - . Dosage - .
Drug Potency Forpmlation Mo. e Controd No.
= - Foma
ormostat S0mz | CO£0208-001 Capsule

o DFCOC1 4001, DECODIADOL. TPL945, WP-LE50, WP-
vamnostat | 100m2 | npegggaont pECopsacel | CAPSHe | 1on) wR.OI1S WRMIM
Vorimostal | 200 mz | CO4.0204004 Capsile —

Data Source: [Not Applicable]

Clinical supplies were received, distributed, and handled in accordance with the protocol and GCPs.
At the end of the study, all clinical supplies including partial and empty containers were verified by a
Merck & Co., Inc. representative then destroyed at the site according to institutional guidelines and
applicable laws and regulations.

Method of Assigning Patients to Treatment Groups

Allocation numbers (AN) were assigned in ascending sequence when an individual patient qualified.
Qualification was confirmed through a voice-activated system established by Aton Pharma, Inc. and
conducted through a CRO responsible for monitoring the investigative centers. There was no
stratification in this study.

Selection of Doses in the Study and Timing of Dose for Each Patient

All patients were assigned a starting dose of Vorinostat 400 mg once daily for 7 day/week. Patients
were instructed to take their daily dose with food whenever possible. Patients continued on this dose
unless the patient experienced an adverse experience resulting in dose reduction or met a pre-
specified dose modification requirement.

Study Blinding
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This was an open-label, non-randomized study and did not require the use of blinding procedures.
Prior and Concomitant Therapies

Patients must have received at least 2 systemic therapies, one of which must have contained
bexarotene (unless contraindicated). For the purposes of this study, systemic therapies were defined
as photopheresis, commonly used chemotherapy regimens, and antineoplastic agents including
investigational drugs or biologic therapy administered parenterally or orally. Chemotherapy
(including topical agents and photopheresis), PUVA, radiation therapy, and investigational anticancer
therapy must have been completed for at least 3 weeks prior to treatment with study therapy. The
patient must also have recovered from any toxicities related to the previously mentioned therapy.
Exceptions to this 3 week window were considered for patients with rapidly progressing disease if
they had recovered from all prior treatment-related toxicities.

Patients who had received prior treatment with any HDAC inhibitor or were under treatment with a
potential HDAC inhibitor (e.g. valproic acid) were excluded. Patients who required intravenous
antibiotics or antifungal agents, as well as patients taking retinoids (with the exception of any vitamin
A contained in a single daily multivitamin tablet) were excluded. Use of systemic or topical steroids
was also exclusionary with the following exceptions:

o Sezary syndrome patients who had been on systemic steroids for at least 3 months, with a
stable daily dose equivalent to < 10 mg of prednisone for at least 4 weeks immediately prior
to receiving study therapy

o Patients who had been on topical steroids for at least 3 months, with a dose which did not
exceed 0.1% triamcinolone acetonide cream (or similar strength steroid cream) for at least 4
weeks immediately prior to receiving study therapy

Treatment Compliance

Patient compliance with study medication was monitored by capsule count which occurred at each
visit and was recorded on the Study Drug Accountability CRF. This CRF captured the date and
number of capsules dispensed along with the date and number of capsules returned. Compliance was
defined as the percent of drug amount (mg) actually taken during the course of the study while the
patient was on active treatment.

‘While the Study Drug Accountability CRF provided the amount of study therapy actually taken, the
Study Medication CRF provided the dose level the patient should have been taking.

Efficacy, Safety, and Tolerability Parameters

Measurements Assessed and Timing of Assessment

The efficacy and safety variables measured in this study were described above and the table showed
the Schedule of Clinical Observations and Laboratory Measurements. ’

Efficacy Measurements Assessed
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The efficacy parameters briefly summarized below are described in detail in both the protocol and
the operations manual.

SWAT Form

Using the standard SWAT method, lesion types (patches, plaques and tumors or ulcers) are mapped
onto body diagrams. The modified SWAT, incorporated prospectively after discussion with the FDA,
utilized a template of 12 main body areas which were assessed with maximum BSA assignments as
follows: head (7%), neck (2%), anterior trunk (13%), posterior trunk (13%), buttocks (5%), genitalia
(1%), upper arms (8%), forearms (6%), hands (5%), thighs (19%), lower legs (14%), and feet (7%).
The area of involvement by each lesion type and body is then calculated by using a transparency of
each patient’s palm. A palm with 4 closed fingers without the thumb is equal to 1% total body
surface area. The physician will indicate the extent of skin disease by drawing on a body diagram.
The body diagram is meant to be a worksheet for the physician and cannot be used to derive the total
body surface area involved by disease. For purposes of this report, this “modified” method of the
SWAT assessment will still be referred to as SWAT rather than “modified SWAT”.

The SWAT case report form was used by the physician to assess overall skin disease. This
assessment was administered at baseline, every 4 weeks on treatment, and at the post-treatment visit.
The SWAT case report form allowed the investigator to determine the percentage of Total Body
Surface Area (TBSA) involvement by skin disease and then weigh these percentages based upon the
lesion type. A patch was defined as abnormal skin not elevated from normal skin, a plaque was
defined as abnormal skin elevated from normal skin by < 5 mm, a plaque elevated > 5 mm was
considered a tumor. The TBSA for each lesion type was then weighted by a multiplier (patch- x 1,
plaque- x 2, and tumor- x 4).

Serial, close-up photographs of distinct individual lesions, as well as global half-body photographs,
were also taken as documentation of change in skin disease. These photographs were supportive only
and were not used to derive SWAT scores. Whenever possible, the same physician was to perform
the overall assessment of skin disease for a given patient over the course of the study. Detailed
instructions contained in the study operations manual were also provided in an effort to optimize
intra-observer objectivity.

Pruritis Assessment Questionnaire

Patients completed a self-administered two-part questionnaire at all scheduled visits. The
questionnaire contained a 10-point scale which assessed skin itch over the past week (0=no itching,
10=itching as bad as it can be). The patient also had to provide the amount of anti-itching medication
which they used in the past week compared to the previous week (did not use, used less, no change in
use, used more). '

Safety Measurements Assessed

At each visit, patients were questioned as to whether they had experienced an adverse experience
(AE) since their last visit. Adverse experiences were collected throughout the study.
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Adverse experience means any unfavorable and unintended change in the structure (signs),
functions (symptoms), or chemistry (laboratory data) of the body temporally associated with any of
the Aton Pharma, Inc., product (Merck & Co., Inc. product after acquisition) whether or not
considered related to the use of the product.

The onset and end dates, severity, and relationship to study drug were recorded for each adverse
experience. The severity of the adverse experience was assessed and graded according to the
National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events v3.0 (CTCAE)
published December 12, 2003.

If disease progression was noted during a protocol-specified re-evaluation and the progression was
manifested solely by results of tumor markers and/or radiologic imaging, that occurrence of
progressive disease was NOT to be recorded as an adverse experience.

A serious adverse experience (SAE) is any adverse experience occurring at any dose that:

o Results in death, or

o Is life threatening (places the subject/patient, in the view of the investigator, at immediate
risk of death from the experience as it occurred. [Note: This does not include an adverse
experience that had it occurred in a more severe form, might have caused death.), or

o Results in a persistent or significant disability/incapacity (substantial disruption of one’s
ability to conduct normal life functions), or

o Results in or prolongs an existing inpatient hospitalization (hospitalized is defined as an
mnpatient admission, regardless of length of stay, even if the hospitalization is a precautionary
measure for continued observation.) (Note: Hospitalization [including hospitalization for an
elective procedure] for a preexisting condition which has not worsened does not constitute a
serious adverse experience), or

o Is a congenital anomaly/birth defect (in offspring of subject taking the product regardless of
time to diagnosis), or

o Other important medical events that may not result in death, not be life threatening, or not
require hospitalization may be considered a serious adverse experience when, based upon
appropriate medical judgment, the event may jeopardize the subject/patient and may require
medical or surgical intervention to prevent one of the outcomes listed above.

In addition, Merck & Co., Inc. requires the collection of the following:

Cancer that is not the condition under study, or overdose (whether accidental or intentional)
Appropriateness of Measurements

No generally accepted standard has been established in clinical studies for the efficacy assessment of
patients with CTCL. In this protocol, the primary endpoint was assessed by collecting SWAT scores -
of all lesions. This measure provided for a more quantitative objective consecutive set of assessments
that could be supported by body diagrams and photographs in comparison to the PGA which had a

simplified subjective 0-6 scale. The response rate of overall skin improvement was measured by
SWAT. Skin assessment score derivation from SWAT is described above.
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Primary Response Parameters
Evaluation of Efficacy Measurements
Response Rate

The clinical endpoint was based on the assessment of overall skin disease in patients with CTCL
Stage IIB and higher as measured by SWAT.

An Objective Clinical Response was defined as no evidence of clinical disease or a marked
improvement that is a 50% decrease in the SWAT score compared to the baseline with a second
assessment after at least 4 weeks. ‘

A Clinical Complete Response (CCR) required 100% improvement with no evidence of disease
and a Partial Response (PR) required at least a 50% decrease in SWAT scores compared to
baseline.

Confirmation of response required a second assessment after at least 4 weeks. Patients who
achieved a CCR or PR by SWAT had a full CT assessment of their nodal disease after the response
was confirmed by a second assessment. :

Stable Disease (SD) was defined as a <50% decrease in SWAT scores compared to baseline.

Progressive Disease (PD) required at least a 25% increase in SWAT scores compared to baseline
while the patient was actively taking study drug or at least a 50% increase in the sum of the products
of the greatest diameters of pathologically positive lymph nodes (documented by biopsy) compared to
baseline, also while the patient was currently taking study drug. Patients assessed with PD were to
receive confirmation by a second assessment 1-4 weeks later whenever possible. This would allow
patients who experienced a temporary flare of disease due to skin infection or other intercurrent
illness to continue in the study.

Table 180. Assessment of Overall Skin Disease (Applicant's Table)

Assessment Description Status

Completely clear Mo evidence of diseaze; 150% improvement CCR

Marked improvement Greater than or egual to 50% decrease i SWAT scores PR
contpared to baseline and improvement is maintuned for 4 :
weeks

Shght mprovement Less than 36% decrease in SWAT scores counpared fo baseline | 5D

Worse >2%% increaze in SWAT scores corapared to baseline while D
the patient is actzvely taking the shidy drug

or

=50% increase in the sum of the products of the greatest
diameters of pathelegicsily positive lyinph nodes (should be
documented by biopsy) contparad to baseline while the padent
is petively taking the study drug

Dama Spurce: [16.1.1]
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Duration of Overall Response

The duration of overall response was measured from the time when criteria were first met for CCR or
PR (whichever is first recorded) until the first date when an increase in skin assessment by SWAT
score was greater than 50% of the difference between baseline score and nadir score and if that
magnitude of increase in the score was confirmed by a second assessment at 1-4 weeks thereafter, if
possible.

Pruritis Relief

* The intensity of pruritis was evaluated by the patient at baseline and during each visit using a 10-
point scale which assessed skin itch over the past week (0=no itching, 10=itching as bad as it can be).
A 3-point decrease in pruritis intensity confirmed by a second assessment at least 4 weeks later
without an increase in the use of anti-pruritic medications was considered clinically significant in
those whose pruritis score is > 3 at baseline.

Time to Progression

Time to progression was measured from the start of the treatment until the criteria for progression
were first met.

Time to Response

Time to response was measured from the start of the treatment to the time when criteria were first
met for CCR or PR (whichever was first recorded).

Evaluation of Safety Measurements

Study Participant Population

The safety analysis was based upon an All Patients as Treated (APaT) approach which included all
patients who received one or more doses of the study drug.

o Patient 1048 was sent home with study medication, with the expectation that the patient
would take the first dose at home with dinner. This patient was found dead the next day and
the first responders discarded all study medication. While there is no way of verifying if this
patient did or did not take a dose of Vorinostat, AN1048 is included in the APaT population.

Extent of Exposure to Drug

Summary statistics of number of days in the study, number of days of unscheduled drug interruption,
number of days patient received drug, and average assigned daily dose are included in the following
sections.

Adverse Experiences

The incidence of adverse experiences overall, within each body system, and for individual adverse
experiences were summarized in the following sections.
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Clinical Safety

Eastern Cooperative Oncology Group (ECOG) performance status, vital signs, weight, and lipid
parameters over time are summarized in the following sections. Electrocardiogram (ECG)
abnormalities regarded as clinically significant are also summarized.

Laboratory Safety

Abnormalities for standard laboratory measures (made at every visit) are summarized in the
following sections. Laboratory adverse experiences were reported by the investigator when clinically
significant lab abnormalities were detected that were not otherwise reported as clinical adverse
experiences. For example, a clinically significant decrease in platelet count was to be reported as the
clinical experience of thrombocytopenia rather than decreased platelet count.

Data Quality Assurance

From the study initiation 17"-Mar-2004 to the acquisition of Aton Pharma, Inc, by Merck & Co, Inc
on the 30"-Mar-2004 Aton Pharma Inc, conducted quality assurance measures for this study.
Subsequent to the acquisition, Merck & Co., Inc., assumed responsibility for the study. Clinical
studies conducted worldwide by Merck & Co., Inc., are subject to Quality Control and Quality
Assurance measures as dictated by company and departmental Standard Operating Procedures.

Quality Control activities are intrinsic to all clinical study-related activities and are conducted by
those individuals responsible for the actual conduct of the study. Such activities included, but were
not limited to, on-site monitoring; adverse experience reporting; review of clinical study patient data
and resultant databases; and quality reviews of clinical/regulatory documents.

The Quality Assurance activities were conducted by an organization independent from those who
conduct the Quality Control. Through an established and comprehensive program, the Quality
Assurance department conducted periodic audits of the Quality Control activities employed to ensure
compliance to applicable GCP requirements, and company policies and procedures. Such audits
included, but were not limited to, assessments of the effectiveness of field monitoring, data
management, adverse experience reporting, and clinical/regulatory document reviews.

This trial had an investigator meeting conducted by Aton Pharma, Inc. at the outset of study initiation
to review all protocol procedures and investigator responsibilities under GCPs. Once under the
guidance of Merck & Co.; Inc, a second investigator meeting was conducted to again review all
protocol procedures and investigator responsibilities under GCPs. At these meetings, the conduct of
the study was explained and instructions were provided to ensure accuracy and consistency in data
collection. Investigators unable to attend the centrally located investigator meetings partictpated in
individual teleconferences/webcasts to review all protocol procedures and responsibilities under
GCPs.

The investigator meetings also included training for the investigators in the assessment of patients to
facilitate consistency in the reporting of assessments related to the SWAT. Additional SWAT
training was completed by each investigator or their designee through the review of patient
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photographs and-the submission of their corresponding SWAT assessments to Merck & Co., Inc.
Training and inter-investigator standardization tools for the SWAT were reviewed.

All investigators received Data Handling and Entry Guidelines. A Data Management Plan which
documented data management procedures, as well as database validation plans and results, was
prepared and utilized by Merck & Co., Inc. The study used several organizations detailed in Section
6 to standardize the monitoring, collection, analysis, and reporting of protocol-specified samples and
data.

Statistical Methods Planned in the Protocol and Determination of Saniple Size
Statistical and Analytical Plans to Address Study Objectives

The primary efficacy endpoint for this study, the proportion of patients (Stage IIB and higher) with
either a CCR or PR response of overall skin disease, was calculated along with its corresponding
95% exact Confidence Interval (CI). Summary statistics were provided for secondary efficacy
endpoints: duration of response, time to progression, relief of pruritis, and time to objective response.

Efficacy analyses were performed in the 3 pre-specified subgroups: 1) Sezary syndrome patients, 2)
patients with T3 tumor disease, and 3) patients with Stage 1IB or higher disease.

A secondary objective of this study was to determine safety and tolerability of oral Vorinostat
administered in this patient population. This objective was addressed by summarizing and/or listing
clinical and laboratory adverse experiences.

Determination of Sample Size and Power Analysis to Address Study Hypotheses

The study was planned to enroll at least 50 evaluable patients with CTCL Stage IIB and higher.
Patients were considered evaluable if they had received at least one dose of Vorinostat. A total of
approximately 50-70 patients with CTCL Stage IB and higher were planned to ensure that there were
at least 50 evaluable patients with Stage IIB and higher disease. The actual sample size was slightly
higher to ensure adequate number of patients with post-treatment assessments while being compliant
with protocol.

In patients with CTCL Stage 11B and higher who have had at least 2 systemic therapies, a
conservative estimate of the maximum theoretical spontaneous response rate is 5%. Oral Vorinostat
is considered active for the treatment of CTCL if the observed response rate in overall skin disease
meets the joint criteria: at least 20% with the lower bound of the corresponding 95% confidence
interval excluding 5%. With a sample size of 50, this study had a 90% power to meet the joint criteria
if the true response rate was 27% and had the same power to exclude 5% alone if the true response
rate was 20%. With a sample size of 60, this study had a 90% power to meet the joint criteria if the
true response rate was 23% and had the same power to exclude 5% alone if the true response rate was
19%.

Statistical/Analytical Methods and Issues

Adjustments for Covariates
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Adjustments for covariates are not applicable to this study.

Handling of Dropouts or Missing Data

The analysis of primary endpoint response rate was based upon an APaT approach that included all
patients who received one or more doses of the study medication. Patients without any post-treatment
measurements were conservatively treated as non-responders by this approach.

Interim Analyses and Data Monitoring

An interim analysis was conducted after 30 patients with"'CTCL Stage IIB and higher had 3 months
of follow-up. The null hypothesis of < 5% response rate was formally tested at a = 1.3% (two-sided),
which was prespecified in the Data Analysis Plan (DAP). Per guideline in the Data Analysis Plan, the
results of the interim analysis were not shared with the investigators because the decision was to
continue the study based on the analysis.

Multicenter Studies

This was a multicenter study. Because the number of patients enrolled at each center was small, there
was no formal statistical test of center effect. However, the site number of every responder is
provided in Section 11 of the study for the ease of identifying potential outliers.

Mutltiple Comparisons/Multiplicity
There 1s no multiplicity adjustment for this study.
Changes in the Conduct of the Study

The initial protocol was approved 15-Oct-2003. The study was amended 3 times. The original
protocol and the first amendment were implemented by Aton Pharma, Inc. On 30-Mar-2004 Aton
Pharma, Inc. became a wholly owned subsidiary of Merck & Co., Inc. The second and third
amendments were 1ssued by Merck & Co., Inc. These final 2 protocol amendments have protocol
numbers assigned by both Aton Pharma Inc., and Merck & Co., Inc, respectively. Details of editorial,
administrative, and protocol changes are in the summary of each amendment. There were no
substantial changes to the conduct of the study or the planned analyses. Correlative studies were
introduced in protocol amendment 02. the following table summarizes the administrative protocol
changes.

Table 181. Summary of Protocol Amendments (Applicant's Table)
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Changes in Planned Analyses

There were no changes to the statistical methods. All the primary efficacy analyses prespecified in
the protocol or the Data Analysis Plan were conducted and reported. The exploratory Cox-regression
analysis of time-to-response was replaced with a logistic regression analysis of response rate because
response rate was considered a more important dependent variable. Additional exploratory analyses

(e.g., analysis of best SWAT response) were included, as appropriate.

APPEARS THIS WAY
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Study Patient and Data Sets Analyzed

Accounting for Patients in the Study

Eighteen sites (17 in the United States and 1 in Canada) received study drug. All sites enrolled at
least one patient. There were 74 patients who received at least one dose of Vorinostat. The following
tables show the number of patients enrolled by investigator, tumor staging, and diagnosis,
respectively. The diagnosis of Sezary syndrome was determined by the investigator, based upon
recommendations provided in the protocol. Patients who did not have the primary diagnosis of
Sezary syndrome were diagnosed with mycosis fungoides. Of all the patients enrolled in the study,
61/74 (82.4%) had advanced stages of CTCL (defined as clinical staging > 1IB) and 30/74 (40.5%) of
patients enrolled were diagnosed with Sezary syndrome.

Eight (8) patients were screened for inclusion into the study but not assigned to study therapy. their
details along with their baseline characteristics can be found in 16.2.4.

Table 182. Number of Patients Entered by Investigator (Overall Population) (Applicant's
Table)
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Table 183. Number of Patients Entered by Investigator (Patients with Clinical Staging >
11B) (Applicant's Table)
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Table 184. Number of Patients Entered by Investigator (Patients with Sezary Syndrome)
(Applicant's Table)
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Data Source” {i6.14; 154.1]

Patient disposition

The followihg three tables summarize patient disposition in the overall population, in the patients
with a clinical staging > IIB, and in the patients diagnosed with Sezary syndrome, respectively:

Among all patients enrolled, the most common reasons for discontinuation:

o Progressive disease 25/74 (33.8%)
o Withdrawal of consent 18/74 (24.3%)

Reviewer Comments: Reasons for withdrawal of consent can be several—disease progression and
toxicity are likely to be commony; either way at least 43/74 patients (58%,) failed treatment.

At the time of Frozen File, patients who had not previously discontinued from this study were either
transitioned, or in the process of transitioning, to a continuation study (Protocol 007). This
continuation study allowed any patients showing clinical benefit (subjective to investigator
interpretation) to continue receiving treatment with Vorinostat. Patients who were enrolled in this
continuation were counted in the “pat extended” category of the Overall Disposition of Patients.
Additional sites were awaiting IRB approval for this continuation study. Patients at these sites who
intended to take part in the continuation are counted in the “pat. contin. trial” group. AN1016
completed a year of study therapy. The site at which AN1016 was a patient, decided not to
participate in the continuation. AN1016 was thus considered completed.

APPEARS THIS way
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Table 185. Overall Disposition of Patients (Overall Population) (Applicant's Table)
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Data Scwve: {16.4.1; 184.7]

Table 186. Overall Disposition of Patients (Patients with Clinical Stage > 11B) (Applicant's

Table)
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Table 187. Overall Disposition of Patients (Patients with Sezary Syndrome) (Applicant's

Table)

200 mz orce dadly xTd wk

pat. completed
pat. cowsia. rial

d:sc_ prozressive disease

iack efficacy

pat. withdrew coxrsent
pat. exterded

PR SRV

Albeugh patients a1 countad ordv once within 2 Tiwe Frame, patients, may ba courted in wore than pee Tane Frome,

Pagents are counted milin 2 Time Frame bazed on the earlize: discoarivuation reasan for that patient.

Dara Sowrce: {16.4.1:16472]

APPEARS THIS WAY
ON ORIGINAL

417




Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

Protocol Deviations

The per-protocol analysis population excluded patients with clinically important deviations from the
protocol-specified criteria who did not receive a waiver from the SPONSOR prior to study entry. The
per-protocol population consists of patients with efficacy measurements at baseline and at least once
during treatment without major protocol violations.

Nine (9) patients (AN1005, AN1006, AN1022, AN1044, AN1048, AN1052, AN1066, AN1072, and
AN1073) were identified as protocol violators and were not included in the per protocol analysis. A
supportive efficacy analysis was performed on this per-protocol population. Patients excluded from
the per-protocol analysis were identified in the revised Protocol Vielator Memo for Frozen File dated
17-Jan-2006. This revised memo added AN1022 to the list of violators and documented the violation
criteria of AN1066. The original memo is superseded by the revision. Both memos can be found in
16.2.2. This was not a repetition of the inclusion and exclusion criteria from the protocol but rather a
clinical assessment of protocol-specified criteria that might either affect or confound the measures of
efficacy.

Multiple Violations (n=1)

AN1006 did not obtain histological confirmation of CTCL within one year of enrollment without
obtaining a waiver. This patient was also initially diagnosed with Sezary syndrome and treated with
systemic steroids. This diagnosis was later changed to mycosis fungoides; however, the systemic
steroids were not discontinued. This patient also did not discontinue high-potency topical steroids
outside of the 28 day window mandated by the protocol and did not receive a waiver.

Inclusion Criteria Violations (n = 1)

AN1022 was viewed as previously not being treated with 2 systemic therapies. The patient received
PUVA and bexarotene prior to entering the study; PUVA was not considered a systemic treatment.

Exclusion Criteria Violations (n = 3)

ANI1005, AN1052, and AN1072 continued their use of high-potency topical steroids throughout the
study and did not receive a waiver.

Other Violations (n=4)

AN1073 began PUVA prior to follow-up visits. AN1044 and AN1066 used prohibited HDAC
inhibitors (valproic acid) during the course of the study. While not a protocol violator, AN1048
expired prior to having a follow-up efficacy assessment and was therefore not evaluable for efficacy.

Patient Whose Treatment Was Prema-turely Un-blinded

Since this was an open-label study, drug information for all patients was unblinded to the patient,
investigator, and the SPONSOR.

Reviewer Comments: This undermines the reliability of patient reported outcomes (PRO)
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Efficacy Populations Analyzed

Seventy-four (74) unique patients are counted as having received at least one dose of study drug.
These 74 patients constitute the APaT population and were used in the primary efficacy and safety
analysis. Nine (9) patients were considered protocol violators and were excluded from the supportive
per-protocol efficacy analysis. The following table provides a summary of all patients included and
excluded from the per-protocol analysis.

Table 188. Number of Patients in each Patient Population (All Patients As Treated)
(Applicant's Table)

All Enrolled Patieats (N=74)
All Pstients as Treated {APaT} 74 {100.6%)
Included in per-protocol population 65 (B7.8%)
Exciuded in per-protoce] population 2{12.2%)
- Conconutant Use of Valprote Acid 2(2.7%)

- Coacomitant uze of high potency topical steroid . -4 {5.4%)

- Mo qualified en-treatment efficacy assessments 2{2.%)

- Due systenic therapy , 1 (1 4%)

Data Sowrce: [16.4.1: 16.4.3]

The following table provides a summary of the patients with clinical stage > IIB who were included
and excluded from the per-protocol analysis. This group included the majority of patients in every
category. There was only a single patient < Stage I1A excluded from the per protocol analysis due to
concomitant use of a high potency topical steroid.

Table 189. Number of Patients in each Patient Population (Stage IIB or Higher CTCL)
(Applicant's Table)

Atil Enrolled Patients v N=61)
All Pattents as Treated (APaT) 61 (H0G.0%5)
Inciuded in per-protoce] popaiation » 34 (88.3%)
Exctuded 1a per-protocol popuiation F{11.3%])
- Concomitant Use of valproic acid 2133%)

- Coacomitaat use of high potency fopical steroid 3{4.9%)

- No quatified on-treatment efficacy assessments 2 {3.3%)

Data Sowrce: [16.4.1: 16.4.3]
The following table provides the same summary for patients with Sezary syndrome. A patient was
included within the Sezary syndrome group based upon the diagnosis provided by each individual

investigator on the CRF.

Table 190. Number of Patients in each Patient Population in the Study (Patients With Sezary
Syndrome) (Applicant's Table)
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All Enrolled Patients

ov=30)

All Patients as Treated {(APaT}

Iacluded in per-protocol poepulation

FExcluded in per-protocol population

- Conromitam Use of valprotc acid

- Coacomitant use of high potency topical steroid

30 (100.0%)

27 (90.0%)
3 (10.0%)
1(3.3%)
2 (6.7%)

Data Scurce: [16.4.1; 16.4.3]
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Demographic and Disease Characteristics
The following table provides the baseline characteristics for the overall patient population.

o Gender was almost evenly split among the patients receiving Vorinostat.

o The CTCL staging was derived from skin, node, viscera, and blood scores.

o Majority of the patients had IIB or higher disease 61/74 (82%). The majority of patients in
the study had baseline tumor staging of I1IB or III while very few were graded as IIA or IVB.
Baseline characteristics for the patients with a clinical stage > 1IB and for patients with
Sezary syndrome can be found in 16.2.4 and were found to be similar.

Table on the next page ...
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Table 191. Baseline Patient Characteristics (All Patients As Treated) (Applicant's Table)

Characteristics

Vorinesiat

N=74)

Age (vear)

Mesn {5D)
bedian (Range)

612 {11.3)
60.0{39.0, 83.0)

Gender, n{%9)

hdale I8 {31.4%)
Female 35 (48.6%)
CTCL stage, n{%%)

1B 11 (34.9%;)
HEY 2{2.7%)
1B 19 (25.7%)
m 22 (29.7%)
IVA 16 {21.6%)
IVB 4(3.4%)
Racial Origin, n{%0)

Asian 1{1.4%)
Biack 11 {14.9%)
Other 1{14%)
White 61 (B3 4%)

Time from Initial CTCL Diagnosis (year)'

Median (Range)

26(0.0,27.3)

Clinical Characteristics

Presence of clinically abnormal lymph nodes. n (%)

Presence of skin tumer, n (32}
Presence of Sezary svadrome. n (%5)

Number of prior svstemic treatments, median {range’

Prezence of histologically fnvohred Ivimph nodes, n {95}

34 (45.9%)
19 (25.7%)
22 (29.7%)
30 (40.5%)

30{1.0.12.0)

BSA involvement (99), median {range)

Parch
Plague

Tumor

15.6 (0.0, 100.0)
5.9(0.0, 88.0)
0.0{0.0, 91.5)

Table continued on the next page ...
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Median (Range)

Vortnostat
Charactersstics {2N=743
SWAT Score
Mean (SD) 2825 (702)

Fruritus scores

Mean (5D
Median (Range}

6.0 (2.5)
6.0 {0.0, 10.0)

reatment was 2.0 (3.3, 27 3) years.
SD = Standard Deviation.

therapy.

© Initia! diagnostic dates for several patients were not eorrectly reporied. The median (range) time from
first treatment of CTCL was 2.9 (0.7, 27.3) years. The median {range) time from the most recent

Patients with missing baseline informaiion are excluded from the correspoadiag amalysis.
AN1022 had PUVA in addifion to bexarotene and a5 a result s the only patient with one prior systemic

Data Sowrce: [16.41;16.4.3}

Age Distribution of Patients Enrolled in the Study

The following table provides a summary of patients treated with Vorinostat in a specific age group
categorized by male and female. The majority of patients were between the ages of 56 and 75 years

old. No patients under the age of 39 participated in this study.

Table 192. Number of Patients Entered by Age Category and Gender (Overall Population)

.
(Applicant's Table)
430 g ouce daily ¥ TAwE
Aale Fom:le
Age (N =38 =38y
25 Ang Under fel - ¢
6reds S s
HE P 1 ¢ B
4610 53 7 12 pi4
3612 63 13 & ig
w75 1 13 21
Ouar 73 & 2 €
Meaz 8.2 580 az
5D o8 20 1i.34
Nadian 8§20 F3 609
Raage 43 -83 S - 31 P -83

Data Seurce: {16,411
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Pre-study Treatments

The following table shows the more common prior treatments for CTCL administered to patients
prior to enrollment in the study. The 3 most common prior CTCL systemic treatments were
bexarotene in 71/74 (95.9%) patients, interferon in 47/74 (63.5%) patients, and photopheresis in
27/74 (26.5%) patients.

Table 193. Number (%) of Patients with Specific Prior CTCL Systemic Treatments (Incidence
>0% in One or More Dose Levels; Most Common Selected Specific Prior CTCL Systemic
Treatments) (Applicant's Table)

460 my once dzily x Tdwk Total Patienis

(=74} N=74}

n ¥ a %2
Baxaroiens 71 {83.9%) Tl 958%)
Interferon 47 (63.5%) 47 (63.5%)
Photophoresis F7 (36.5%) 27 (36.3%;}
Folir Acid Analegues (Mathotraxata) ) 26 (35.1%) 26 (35.1%;
Denileunkin difiifox 23 (31.1%%) 23 {31.1%)
Glucocorticoids’ 18 {24.3%%) 18 {34.3%)
Dexerubicin 13 {17.8%) 13 {17.8%%
Gemeoitzbine 12 {14.2%) 12 {18.29%)
Cyclophosphamide S {12.2%) 2 {12.2%)
Chlerambucil 7 L8 3%)
" ineludes prednisone and dexamathasone.
A patient 1s coanied only once within a specific prior freatment zrouping if they received the drug a
monptherapv. in combinatios, or both.

Data Spurce: [16.4.1]
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Pre-Study Response Rates

The following table summarizes the best response from the last systemic therapy taken prior to
receiving Vorinostat. This assessment was based on clinical records available at the investigator’s
site or, if not available, from patient history. Prior therapy response assessment may have been
assessed by methods other than SWAT. The overall response rate to the last systemic therapy was
approximately 30%. Median treatment duration of the last prior systemic therapy was approximately
7 months. The treatment duration was shorter for patients who received a subsequent systemic
therapy after progressing from their prior bexarotene therapy. Despite response to prior treatment, all
patients had a recurrence of disease prior to participating in this study.

Table 194. Analysis of Patients with an Objective Response to the Last Systemic Therapy prior
to Vorinostat (All Patients as Treated) (Applicant's Table)

Pattents "With an Objective Response to
N Last System:c Therapy
Treatment Duration {Days)
n_ {%;) Median (Range}

All Patients 7 22¢29.7%) 214 (32, 3546)

- Bexarotene Users 23 T{30.4%) 215432, 277

- Dither Systemic Therapy Users 31 13 (29.4%) 154 (32, 354&)
" Objective Response: complete respoase or partial responze.
- Exciudes systemic proceduses as response data to procedures is unavailable.

Data Scurce: {10.4.1; 16.2.3]
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Secondary diagneses at study entry

Table 14-1 located in Section 14.2 (page 185) provides the incidence of secondary diagnosis by body
system for patients enrolled in the study.
o Other than CTCL, a prerequisite of the study, the most common secondary diagnoses at
baseline were hypertension, hypothyroidism, and depression. All of these diagnoses had an
incidence >30%.

Prior therapies

Table 14-2 located in Section 14.2 (page 204) provides the incidence of prior therapies by drug
categories for the patients enrolled in the study. In determining most frequently used classes of prior
therapies, antineoplastic and immunomodulating agents, as well as dermatological corticosteroid
preparations, were discounted due to their common use as standard of care in this patient population.
As expected for a population with a median age above 60, study patients commonly had multiple pre-
existing medical diagnoses and prior medical therapies. The most frequently used classes of prior
therapies were psychoanaleptics, analgesics, psycholeptics, and serum lipid reducing agents.

o Nearly one-quarter of the patients had a history of hyperlipidemia or hypertriglyceridemia
and 27/74 (36.5%) patlents were taking lipid lowering agents.

o Prior history of deep vein thrombosis (DVT) was reported in 2/74 (2.7%) patlents Four
(4/74) patients (5.4%) were taking warfarin.

o Prior history of ECG abnormalities were reported in 12/74 (16.2%) patients.

o Antipruritic medications were commonly used and topical corticosteroids were used by 38/74
(51.4%) patients, antihistamines by 20/74 (27.0%) patients, doxepin by 12/74 (16.2%)
patients, emollients by 8/74 (10.8%) patients, and other dermatologic therapies by 7/74
(9.5%) patients.

Prior cancer therapies

Table 14-3 located in Section 14.2 (page 218) details prior cancer therapies.

o Fifty-nine (59/74, 79.7%) patients had reported previous use of skin directed therapy

o Light therapy such as PUVA or UV therapy had reported use in 41/74 (55.4%) and 11/74
(14.9%) patients, respectively.

o Topical alkylating agents, nitrogen mustard 32/74 (43.2%) and carmustine (10.8%) were also
frequently used.

o Bexarotene gel was used by 16/74 (21.6%) patients and at least 20/74 (27.0%) patients used
high potency topical steroids.

o Eight (8/74, 10.8%) patients underwent electron beam therapy. Other radiotherapies were
used by 38/74 (51.4%) patients, with 18/74 (24.3%) patients reported using this treatment on
2 or more locations.

Concomitant therapies

Table 14-4 located in Section 14.2 (page 223) provides the incidence of concomitant therapies by
drug category for patients enrolled in the study.
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Measurements of Treatment Compliance

A capsule count was performed at each office visit to assess compliance with study drug.
Compliance was assessed by the percentage of total drug amount (mg) actually taken (as reflected by
capsule counts and dose level) while the patient was on active treatment. If the compliance was over
100%, likely due to errors in pill counts, it was truncated to 100%. The data for AN1070 was entered
into the production database, but not the Frozen File database, and is reflected in the table below.
(The sponsor states that the compliance rate tended to be underestimated especially for patients still
continuing in the study because the most current data on returned study drug may not have been
available at the time of Frozen File. An example of this is AN1014, who did respond to study drug
and was continuing the study but is the sole patient with <50% compliance. This compliance
calculation is the most conservative estimation given the unavailability of complete drug
accountability data.) ‘
The following table is summary of drug compliance in the overall patient population.

o The overall drug compliance was in excess of 94%. Over 87% of the patients had a

compliance rate of at least 80%. '

Table 195. Summary of Drug Compliance while on Active Treatment with Vorinoestat (All
Patients As Treated) (Applicant's Table)

Vorinostat
Drug Compliance N=743
Percentage of drug taken {(%5)
AMean (SIN} 042411.3)
Medtan (Range} 286465, 1D
Number (%0} of patients with
= 80% compliance 85 (87.8%:)
3% - 807 complianee 2{10.2%)
=2 50% compliznce . ' Pe1.4%)
5D = Standard Deviation.

Data Source: {16.4.1; 16.4.2]
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Efficacy Evaluation and Results

@)

The efficacy analyses were based upon an APaT population that includes all patients who
received one or more doses of the study medication. This approach considered patients
without any post-treatment measurements as non-responders.

A supportive efficacy analysis was based on a per-protocol approach that included a subset
of the APaT population who had efficacy measurements at baseline and at least once during
treatment without major protocol violations (e.g., concomitant use of high potency topical
steroids). -

Improvement in Overall Skin Disease

The primary efficacy objective was to determine the respense rate to oral Vorinostat in the
treatment of skin disease in patients with advanced CTCL (Stage 1IB and higher) as measured by the
Physician’s Assessment of Overall Skin Disease using the SWAT.

@]

A patient was considered to have an objective response (or response) in overall skin disease
if the patient had a CCR or PR (whichever was first recorded) by SWAT skin assessment
scores. Confirmation of response required a second assessment by SWAT after at least 4
weeks of the last response assessment. This confirmation qualified the objectivity of the
response. Patient photographs and bedy diagrams which were supportive of the
independent SWAT skin assessment are in 16.2.6. :

Time to response was measured from the start of the treatment to the time when criteria
were first met for a response.

The duration of overall response was measured from the time when criteria were first met
for a response until the first date when an increase from nadir in skin score was greater than
50% of the difference between baseline score and nadir score and if that magnitude of
increase in the skin score was confirmed by a second assessment at 1-4 weeks later (unless
confirmation assessment was not available).

Time to progression was measured from the start of the treatment until the criteria for
progression were first met. Progression of disease was to be confirmed by a second
assessment 1-4 weeks later (unless confirmation assessment is not available).

Number of weeks relative to the first treatment visit was used in derivations of the above
efficacy endpoints. The first 4 bi-weekly visits allowed a tolerance of + 3 days and future
visits allowed a tolerance of = 7 days.

The following table shows the primary results of this study based on the APaT approach.

o

Eighteen (18/61) patients with Stage IIB and higher disease had a responded. The response
rate was 29.5% and the corresponding 95% confidence interval to the response rate of
(18.5%, 42.6%), exceeded the pre-specified criteria for a positive trial.

These patients had a median time to response of less than 2 months. Neither the median
response duration nor the median time to progression was reached.

Similar results were found in the 3 prespecified subgroup populations: all patients, patients
with Sezary syndrome, and patients with T3 tumor disease.

428



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

Table 196. Objective Response Rates to Vorinostat (All Patients As Treated) (Applicant's
Table)

Patents with an Ohjective Response’
Tima o Duzstion of Timets
Ghjectve Objacdve Progressive

Respopse’ Axyst | Respomse fdavs) Diszzse (days)
Populaion 2 n {%) Medize Fappe) | Mediam (Rangz) | Medien [Range)
Af Patienrs T 32 7 35 (28,171) (344,322 5=y
5tgze I3 and higher 5t iR {385 38 (28,174} (34—, 280}
CTCLA
Pariens with Sazary k) 10 {333%) SE(28.174) CfFA- 244
syndroms
Patients with T3 fwor 2 3 3T (78 4354 3120,80) {35,280 L{148, 317+
Aizeaze

TOhjective Resprase; confirmed complete resporse of partial razponse.
*Siages OB, I IVA, and TVE,
CI= Corfidance Interval

+ = Response cnIoine.

Diata Sowrce: {16.4.1;16.4.3]

Table 197. Objective Response Rate to Vorinostat (Per-Protocol Approach) (Applicant's Table)

Totients with an Objective Respanse’

Tims 1o
Chjecove

Resporze’ (dayss

Thurzrion of
Ohjective
Faspomse (days)

Time ta
Prograssive
Dizezze (days)

Depalation : N 5% L0 Madier Barge) | Median Ranps) | Median {Poage}
All Patients €3 i 35{38,123 . L322+

Staze I3 and higher 34 i7 35128, 143} (455, 280-%

CECLY

Taiens: with Sezary 3 & 33128, 1=2) C{5E 244 (33.385+)
SYRADIZER

Pariens: with T3 jumor ) 3 33D ET {35, 280+) {148.317=}
dizezse

‘5tapez OB, B
CI= Cocfidanse Intensal.

A, ang IVE.

+=P.espense CBZOIRE.

Data Source: {148.4.1;16.4.3)

APPEARS THIS WAY
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Responders

The following table lists all the patients who responded to Vorinostat during the study.

o All responses but one were partial (PRs)

o Patient AN1025 achieved CCR after 281 days of treatment. Patient AN1027 obtained a 55
days long response but remained on Vorinostat as criteria for progressive disease were not
met. Subsequently, this patient obtained a second PR with duration of 84+ days.

o None of the investigator sites yielded more than 2 responders. Therefore, there was no
apparent site effect.

o Fourteen (14) of 22 patients (63.6%) continued to show response at the time of their last
assessment.

o Two (2/22,9.1%) patients (AN1027 and AN1065) eventually had SWAT scores which no
longer qualified as response values; however these patients did not meet the criteria for
disease progression. Only 6/22, (27.3%) patients who achieved an objective response met the
criteria for progressive disease. The time to progressive disease for patients censored at time
of data lock showed ongoing time to progressive disease ranging from 136+ to 365+ days.

Table 198. List of Patients Treated with Vorinostat: Time to Objective Response and Duration
of Objective Response (All Patlents As Treated) (Applicant's Table)

T2 Time k2 Duration of Time i
Tumor oftective objecriva Prograssiva
Alleczrian Sazary regponset TES[OBIR Dizease
Site Humber Stage [VesHo) | (YesHo} days) idaysy {days) Darien: Sems
e 1068 WA Yes g m 132 14l discontinaed
o =B He o 57 58 313 disconiinaed
QO0F 1634 i1 Yes Xy 33 23d= 295+ disrontinuad
053 =B ¥o Ko 33 102 A0 discontimaed
Gacs 035 MAa No o 37 WG+ 323+ par. sxtended
3007 0l B Yes Mo 142 323+ EL par. compiarad
000E 1608 I Yes ¥o 23 183+ 213+ discontineed
04e va Yez o 24 5@ e discomzinued
quig i0i4 i3 Yo Xa i * 352+ par. comtic, trial
027 IE Xe Yes 37 55 317 par, cobi. wial |
Q011 1024 E Yes g 29 56 33 - discoctiguad
5012 1023 IB Xo Yas 3 230 309 pa. comtic, wial
1028 va Ne Tez 31 1i% 148 discentinaed
015 FLERS T¥A Ko )33 43 133+ 275+ pat. conzie. Tmal
Hiila) i1 Xeo Neo 3 i 136+ discortizped
LGS 44 I Yes Ko 17} 34+ 305+ dizronticued
3ais 1038 jusd Xo Yez 57 137+ 224~ par. comsic. trial
. 1068 i) Ye Yes sy 176+ 195+ par. comtin. 1mal
a01g £f58 m Yes Ko 37 1455 g dizconticred
a02s 1078 Il YTeg Nao 6t 108+ s A condin. trial
g0l 1033 WA Ves Xo 4 135+ par. contin. trial
0022 42 B Ho o £ 48+ discendnued
T Cbiective Responze: coofirmed complete responie of parcal rsesponze.
i £nd of pasporse is defined a3 the evemze of bazeline and e respomse,
+ Razponse 0ugeing.
ANIHT had o second confirmed rasponse with Suration of 84+ davs. Oruly e frsx zesponse is incinded in the anabysis,
AMNIH15 zchisved compless respomse after 131 daye of reannem: and was susaized for 28+ days.

Diasa Sowrce: {18.4.1; 1643]
Table 14-5 in Section 14.2 (page 239) provides a listing of individual primary and secondary efficacy
measurements in all patients and also the links to the individual patient photographs and body
diagrams that were used as supportive information for the SWAT skin assessment.
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Time to Event Analyses

Kaplan-Meier plots of time to objective response, response duration and time to progression, and plot

of mean changes in SWAT skin measurement scores based on patients with Stage IIB and higher

disease. : .

o The median response duration was not reached, but was estimated to be at least 4 months

o The median time-to-progression was not reached, but was estimated to be at least 5 months
based on all patients Stage 1IB and higher

Kaplan-Meier Plots are available for the overall patient population on protocol 001 on pages 80,
82, and 84, and were reviewed.
o Findings are generally consistent between overall population and patients with Stage IIB and
higher disease except that the median time-to-progression was reached after 5 months of
follow-up.

Figure 3. Time to Objective Response on Vorinostat (Stage 11B and Higher CTCL) (Applicant's
Figure)
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Figure 4. Response Duration (Kaplan-Meier plot during Treatment with Vorinestat for
Patients who achieved an Objective Response (Stage IIB or Higher CTCL) (Applicant's Figure)
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Data Source: [i6.4.1: 164.3]
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Figure 5. Time to Progressive Disease (Kaplan-Meier Curve during Treatment with Vorinostat
for patients With Stage IIB or Higher CTCL) (Applicant's Figure)

m—-—_”“.f ........ g .... ........ e 3. ....... 4 ........ R s (

S IRRRUTEY [ TIRE N | RN R T I ¥

B e P T T T P T T T TP PP T T P T T T PP TP PP T Tr]
o 38 BB B4 M2 WD 8 WA 224 252 280
Time {in Days)

61 56 47 37 | 25 20 18 13 1 6

Data Source: [16.41: 18.4.3]
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Changes in the SWAT Score over time

- The following figure shows the mean changes in SWAT scores during the study and shows a clear
decreasing trend.

Reviewer Comments: This data is not reliable over time as the number of patients decreases and
the standard error increases.

Figure 6. Mean Changes (%) (Standard Error) from Baseline in SWAT Score during the Study
with Vorinostat (Patients with Stage 1IB and Higher CTCL) (Applicant's Figure)
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Data Source: [16.4.1: 16.4.3]
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Analyses of Reductions in SWAT Scores Including those that did not meet the Criteria for
an Objective Response

The following table provides the numbers of patients with a > 50% reduction in SWAT skin
assessment score from baseline anytime during the study. Twenty-three (23/61, 37.7%) patients with
Stage IIB and higher disease had a > 50% reduction in SWAT skin assessment scores at any time
during the study.

Table 199. Number of Patients Treated with Vorinostat with a > 50% Reduction in SWAT
Score (All Patients As Treated) (Applicant's Table)

Pzdenss with 3 230% reducdoa o SWAT Scare

Populaton I o (%) (£3% Ch

A1l Perierts = 3¢ (39.2%) (280, 513y
Stage 1B znd higher CTCL! &3 23 (236, 5.0
Patents with Sezary svadrome ks 13 382) 1235 828
Paneats with T3 mumor disease 22 T (31.8%) (158, 348y

Stages HB, 11 IVA, 30d IVB.
CI=Confidanca Intervel.

Data Scurce: [18.4.1; 16.4.3]

Additional analyses were performed to examine varying degrees of reduction in SWAT skin
assessment scores. The following table shows the number of patients who experienced at least a 25%
reduction without reaching a 50% reduction in the SWAT score.

Table 200. Number of Patients Treated with Vorinostat with a 25 to 50% Reduction in SWAT
Score (All Patients As Treated) (Applicant's Table)

Parienrs witk 3 25 ta 50% reduction iz SWAT Score
Popriation N 7 M) (§5% LI}
Al Parienrs 73 17 (33.0%) 140,543
Stage IIB or Higher CTCL? §i 32 (196,31 8
Zatieat: with Sezary syadrome 3¢ & 7.7 33.8)
Patizats with T3 mmor disease 22 % {18.2%) {5.2.4035)

¢ Stagzas IIB, 3L, IVA, and TWB.
CT = Confidance Intervel

Data Source: {16.4.1; 16.4.3]

The following table shows the number of patients who experienced any reduction in SWAT score.

Table 201. Number of Patients Treated with Vorinostat with a >0% Reduction in SWAT Score
(All Patients As Treated) (Applicant's Table) '

Patierts witk 5 greater tien 0% reduectizn in SWAT Score
Popalsden ) z (%) (@3% Chy
All Patenes T4 50 (31.1%) (70.3, 890.3%
Stage 1B or Bigher CTCL' &1 47 {TT.0%; (843 ROEY
Fatdenr: with Secsry svadrome 3% pes {614,833}
Patears with mmor disesse 12 11 (49 E, B9.3}
Smges OB, OL IVA, and IVB.
CI = Curfidence Iaterval.

Data Soures: {16.4.1; 16.4.3]
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The following figure shows a bar-chart of best response in terms of maximum SWAT score
reduction from the baseline based on patients with Stage IIB and higher disease. Bars above the line
represent reductions in SWAT scores. Improvement in skin disease at some point during Vorinostat
treatment, as measured in terms of best response, was attained in 60/74 (81.1%) of patients treated
with Vorinostat.

Figure 7. SWAT Score Decreases during the Study with Vorinostat (Patients with CTCL Stage
IIB and Higher CTCL) (Applicant's Figure)
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Figure 8. SWAT Score Decreases during the Study with Vorinoestat (All Patients As Treated)
(Applicant's Figure)
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Analysis for any relationships between the responses observed on Vorinostat and the last
systemic therapy or other patient and disease characteristics

Best response to the last systemic therapy

The following table shows the response rates to Vorinostat for the responders and non-responders
from the last systemic therapy. Patients are divided into a bexarotene therapy group and a non-
bexarotene therapy group.
o No obvious impact of the response to last treatment (either bexarotene or to other therapies)
is observed on the subsequent efficacy of Vorinostat.

Table 202. Relationship between Best Response to Last Systemic Therapy and Response to
Vorinostat (All Patients As Treated) (Applicant's Table)

Respomder to Vorinestar

Population o B (%) (§3% CT)
Pszierts on bexarotens2 as lz:z systermic therspy

Rezponder ¥ 2 (28.8%) (3.7. 718

Mon-responder 16 5 {31.3%; £31.8,38.7)
Patierts not on bexarofene as last systomic therapy

Besponder 15 5 [33.3%:) {11.3, 61.6}

Iion-respondaz 38 1 27.8%) $14.2,45.0

! Dhjactive Response: confirmed complets razponse of pamiai response.

| Exciudes systemic procedares a: response data o procadures is unavailshle.

1 = confidence Imrerval.

Data Sowrce: [164.1;164.3]

Best response to bexarotene therapy

The following table provides the data to explore any relationship between best response to
bexarotene therapy the patient received at any time prior to taking Vorinostat and their response to
Vorinostat in this study.
o No obvious impact of past response to bexarotene was observed on the subsequent efficacy
of Vorinostat. Response to any previous systemic therapy does not appear to be predictive of
response to Vorinostat.

Table 203. Re]atlonshlp between Response to Bexarotene Systemic Therapy and Response to
Vorinostat (All Patients As Treated) (Applicant's Table)

Pesgonder 1o Verinosiat
Populatioa I T B35% Ch)
Psdient oa bexarotense as systamic therapy 71 21 {28 (19. 3, 42 (3]
Pesponder 10 o5t refent uze 20 7 {35
Meor-responder to Mos: recent use . 38 10 (27.6%)
TUnkaowr Iespolise 10 05t TeCell use 2 S {33.3%)

! Objective Fasponse: rexfirmed complets rasponse or parmis! response.
CI = confidence Tnterval

Data Sowree: [16.4.1; 16.4.3)
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Impact of other patient and disease factors on response to Vorinostat

o ' Investigation of other pre-specified baseline characteristics including gender, age, ECOG,
serum lactate dehydrogenase (LDH), disease stage and disease type, and response to prior
therapy based on a multivaniate logistic regression analysis did not reveal any factors that
might be predictive of response. These data are shown in the table below.

~o Three (3) non-pre-specified variables (baseline SWAT score, race, and normalized dose by
body weight) were explored: -
o There was a statistically significant difference at the 5% level (P = 0.048) in response
rates by race favoring white.
o None of the other effects were statistically significant at the 5% level.
o The lack of weight effect suggests that the use of normalized dose by body weight for
_ efficacy improvement is not warranted.

Table 204. Analyses of Predictive Factors to Objective Response: Exploratory Analyses —
Logistic Regression (All Patients As Treated) (Applicant's Table)

Variable/Covardate Odds Ratio Estimate p-¥alue
Geader Dlale vs Female) 0.463 0.278
Age (260 vz = 60) 1.550 0.481
Race (White vs. Non-white) 10.798 0.048
Baseline SWAT 1.002 ' 0.694
Nermalized Dose by Body Weight (mgicg) : 2.867 0634
Bazeline ECOG (0, 1, 2} 1419 0.420
1DH (<1 X normal vs > 1 X normal} 1214 0.802
CTCL Stage (IIIV vz L) 1438 0676
Sezary Syndrome {¥es vs No} 0.784 0.792
Respoase to Prior Systemic Therapy (Yes vs Noi 0.694 0.34G

Data Scurce: [16.4.1: 1642, 1543}

APPEARS THIS WAY
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Improvement in Pruritis Scores

A 3-point improvement in pruritis intensity was pre-specified as the minimally important difference
based on the standard deviation (SD) of pruritis intensity at baseline among patients who had pruritis
at study entry (N= 72 patients, SD = 2.5). This represents one SD, which is a more conservative
estimate of minimal important difference than the 0.5 SD method presented in the literature as one of
several methods used to define a minimal important difference [16.1.12.44].

o DPatients reported the intensity of their pruritis on a visual analog point scale of 0 to 10, with 0
being no pruritis and 10 being the worst imaginable pruritis.

o A 3-point drop on the 0 to 10 point scale without an increase in the use of anti-pruritic
medications was considered clinically significant in those who had pruritis intensity > 3 prior
to receiving Vorinostat.

o Patients who had complete resolution of pruritis without an increase in the use of anti-pruritic
medications were also analyzed.

o Both the > 3 point drop in the pruritis scale and the complete resolution of pruritis were to be
maintained for at least 4 weeks to qualify for pruritis relief. (The first 4 biweekly visits
allowed a tolerance of £3 days and future visits allowed a tolerance of + 7 days.)

The following table shows that 18/59 (30.5%) of the patients with Stage IIB and higher disease had
clinically important pruritis relief and 8/59 (13.6%) had complete resolution of their pruritis. This
relief in pruritis was maintained for at least 4 weeks without an increase in their pruritis medication.
The results were similar for patients with pruritis intensity > 3 at baseline and patients with Sezary
syndrome.

Table 205. Number of Patients Treated with Vorinostat with Relief of Pruritus for at least 4
Weeks without An Increase in the Use of Anti-pruritus Medications (Patients with Stage IIB or
Higher CTCL) (Applicant's Table)

Tariears with complere resolution’ Padents with Prurims Delief®
Dopulation N r (%) (95% CI) (25% CI}
Al Patients 3y E (53.6%) (6.8.25.0) (18.2. 439}
Patients with pririnus intensiry 23 points 27 baselina| 33 6 {11.3%3 (4.3, 23.0% (183, 4433
Padewrs witk Sexary Syndrome 30 3 {15.8%) (2.1, 24.5 9 {JD "'“t} $
Parien witk T3 vamer dizesse 20 2 (10.0%) {12,317 2 (20 Q%5

"

! The intensicy of prarims is assessed ou the poins scale of 0-10, wish zero being no pruritas and ton being the worst § .na_mabie
prarinis. .

! Complete Resohstion i3 snstained pruris score of § for at least 4 continucus weeks.

¥ Pruritas Relief is sustived pruritus reduction of 3 or moze poitls of complets reseintion for at least 4 rontinvoss weeks

Prodos medicstion use was not collected Sor Siwe 0003: padenss 1001, 1632, 1003, 1003, 1037, 1080,

CI=Crriidence Interval.

Fatient allocstion nambers 1347 and 1427 had missipg pruzites at baseling, aad ware excinded from the anaivsis,

Data Source: [18.4.1; 16.4.3]
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The following table provides the corresponding analyses for all patients. The overall results were
consistent. Twenty-three (23/72, 31.9%) patients had pruritus relief and 8/72 (11.1%) had complete
resolution of their pruritus. Notice that, because all patients with Sezary syndrome or T3 tumor
disease were in Stage IIB and higher, the analysis of these patients is the same between the two
tables.

Table 206. Number of Patients Treated with Vorinostat with Relief of Pruritus for at Least 4
Weeks without an Increase in the Use of Anti-pruritus Medications (Al Patients as Treated)
(Applicant's Table)

Patienss with compler= resolution’ Padents with Proritus Relisf®
Population ' K z {%o) {25% CI) o (%) (o5 CIY
Al Patients 73 E 11.1%8) 428 207) 23 {331.9%) 214, 34,0}
Eatients with pririms intensiry 23 points a1y baselina| 63 6 {8.2%) 3.5, 18.0) 3% (212,451
Patiens: with Sexary Syndrome 30 3 {10.8%) (2.1, 28.5) 9 {30.0%) {14.7. 35.4)
Patients witk T3 mmor disagse 20 2 {ig i1.2.31.%) 4 (20.0%} i3, 7
! The intensity of prazims is assessed on the poiat sczfe of 0-10, with zero beinz zo prunifas and ten being the worst imsgzicable

proTims.
¥ Complete Resolution is sustained prurizas score of O for ot least 4 cortinusus weaks,
¢ Pruritus Relief is susmirved prusitus reduction of 3 0T mors poiras of compiere resobsrion for at isast 4 condnuous weeks.
Pruzitus medication uze waz act collected for Site 0003: pasients 1801, 1002, 1603, 1004, 1083, 1437, 1580,
| CI=Corfidence Interval. '

Patient allocation pumbers 1847 and 1027 had missing prnzitms at hasedine. 3ud were excluded from the znsiviis.

- Data Sowce: [16.4.1; 16.4.3]

Mean pruritis intensity score over time
The following two figures provide the plots of mean pruritus intensity scores over time for patients
with Stage IIB and higher disease and for all patients, respectively. The mean pruritus scores had a

clear decreasing trend.

Reviewer Comments: Due to a low number of the patients at the start and further lowering of the
number of patients with time (and widening standard error) these results are not reliable.

APPEARS THIS WAY
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Figure 9. Mean Score (Standard Error) of Pruritus Intensity during Treatment with Vorinostat
(Patients with Stage IIB and Higher CTCL) (Applicant's Figure)
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Figure 10. Mean Score (Standard Error) of Pruritus Intensity during Treatment with
Vorinostat (All Patients As Treated) (Applicant's Figure)
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Response to Vorinostat and pruritis

The following tables show the number of patients with pruritus relief by whether they responded to
Vorinostat for patients with Stage IIB and higher disease and all patients, respectively. Among the

patients with Stage IIB and higher disease, 9/17 (52.9%) of the patients with an objective response

experienced pruritus relief, however 9/42 (21.4%) patients who did not have an objective response

also experienced pruritus relief. Similar results were seen in the APaT population as well.

Table 207. Pruritis relief by response to Vorinostat (Patients with Stage 1IB and Higher CTCL)
(Applicant's Table)

Patieats with Proritus Relief’
Population N n (%) {95% CT)
Al Patients 3% 18 {30.3%) {19.2.43.9}
- Patients with an objective response’ 17 9 {329%) {27.8 77.0%
- Patienss without an shiective responge 42 9 214%) {10.3, 36.8)

" Pruritus Relief is sustzined pruritus reduction of 3 or more points or complete resolution for at least 4
contimons weeks.

° Objective Response: complete rasponse or partial response.

CI = Cenfidence Interval.

Patient allocation numbers 1047 and 1027 had mizsing prarihss at baseline, and were excluded from the

analysis.

Data Scurce: [18.4.1:16.4.3]

Table 208. Pruritis relief by response to Vorinestat (All Patients As Treated) (Applicant's
Table)

Patients with Provitus Retief’
Population N n (%) {95% CT)
All Patients 72 23 {31.9%) {214, 44.09
- Patients with an ohjective response” 31 10 (47.6%) {237.79.2)
- Patients without an objactive response’ 31 13 (35.3%) {14.3, 38.5)

T Prmritus Relief is sustained pruritus reduction of 3 or more poiats or complete resolution for af least 4
continuous weeks. :

° Objective Response: complete response or partial response.

€I = Confidence Interval

Patient allocaticn numbers 1047 and 1027 had missing pruritns at baseline, and wese excinded from the

apalysis.

Data Source: [16.4.1; 1643]

The following tables show the number of patients with baseline pruritus scores > 3 who experienced
pruritus relief by whether they responded to Vorinostat (patients with Stage IIB and higher disease
and all patients, respectively). The time to pruritus relief and the duration of pruritus relief are also
provided for these populations. End of pruritus relief is defined to be a return to baseline or higher.

Among patients with Stage IIB and higher disease, who has a baseline pruritus score > 3, seven (7) of
13 (53.8%) patients with an objective response experienced pruritus relief. The median time to

pruritus relief was 29 days and the median duration of pruritus relief was 160 days.
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Pruritus relief was also noted to occur rapidly among some patients who did not meet the criteria for
objective response. Nine (9) of 40 patients (22.5%) with a baseline pruritus score > 3 did not have an
objective response but experienced pruritus relief. The median time to pruritus relief in this

population was 15 days and the median duration of pruritus relief was 71 days. Similar results were
also seen in the APaT population as well.

Table 209. Pruritis relief by objective response to Vorinostat (Patients With Stage IIB And
Higher CTCL) (Applicant's Table)

Pzgents with Praritas Retief’
Timze 10 Prorites Duretiem of
Rettef’ {days} Pruritus Relief
$days)
Fopulaticn 13 a %} 795% £ Aipdiap (Pangs} | Madias {Range)
All Perienrs with = 3 basaiine pruritas 53 16 {30.2%) {1 533 15 (14,87} 113 32+, 2P5+}
Satients with an ohjectiva response’ 13 T O{33.8%) (25.1, 80.8) 29 (14, 43} I50{74, 283+)
Patisnts withoy: an obiective zespoasz’ 40 & {22.3%) 5.5y 15 {14, 8%) T 34+, 135

! Pruritas Ralief is sustained pruricas reducton of 3 or miore points of complere Tesolatio

[~}
(7}

for at least 4 continuons weeks.
¥ Ghiertive Racponse: coafirmed cotnplete rezpore of partis! respoase.

CI= Confidenca Interval,

+ = Responsze ongoing.

Data Source: [16.4.1: 164 3]

Table 210. Pruritis relief by objective response to Vorinostat (All Patients at Treated)
(Applicant's Table)

Pasenss with Prurites Relief
Tirte pr Prorins Durstion of
Retief {days) Bruritus Relisf
{daxs)
Populaten X a (%) [ R ] Medisn {Fanze) | hledisn {Renge)
All Paderts with @ 3 bazeline pruritas &3 33 32.3%) (21.2,43.1) 16 (14, 371 g4 33+, 2035+)
Patiewts with an objacrive response’ 17 g {47.1%) (230,722 340 (14, 43)
Pazieats withsuz an objective response’ <& 13 (37.1%) (12.3,41.5) 15414, 87)

* Obiecrive Respense: confirmed coraplete Tesponse of partial responze.
£1= Conidence Iurervsl.

-+ = Responte oagoing.

Data Spureer [16.4.1;164.3]

APPEARS THIS WAY
ON ORIGINAL
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Improvement in Disease-Specific Biomarkers
Sezary cell reduction and SWAT response

The following table shows the number of patients with Sezary syndrome who had a > 25% reduction
in Sezary cell count during the study, as part of the prespecified subgroup analysis. CD4+/CD26-
cells were quantified by flow cytometry as an automated method to perform Sezary cell count.
Overall, 14/27 (51.9%) of the patients with Sezary syndrome had a > 25% reduction in Sezary cells.

For the 6 patients with an objective response who did not show a 25% reduction in Sezary cells only
one had a baseline Sezary cell count exceeding 4,000/mL. Low baseline Sezary cell counts may be
subject to variability that would preclude detection of a clinically meaningful decrease. Conversely,
patients with objective response tended to have higher Sezary cell counts at baseline. There was a
single patient who showed both an objective response and a > 25% reduction in Sezary cell with a
baseline Sezary cell count less than 4,000/mL. '

Table 211. Number of Patients with a > 25% Sezary Cell Reduction during Treatment with
Vorinostat (All Patients As Treated) (Applicant's Table)

» Parisnts with Sezary Cell Rednction’

o $3%) (25% Ch
Patisats with Sezary syndrorae . e 14 {51.9%) {31.8, 71.3)
- Patieats with an objective response’ 1z <[00t $32.2,73.8)
- Tatients witheur an chiective response’ 17 10 {38.3%) £32.8 81.8)

| * Sezary <ol reduction is defined 25 2 23% reduction of Sezary cell counss (CD2-CD26-) fom bazeline,
F Qbiective response: complare rezporze of partial response.

Tatiexnt allecaton cumbers 1001, 1003 and 1905 have missing Sezary <all counts (CD4+CDI6-) at baseline, snd were exchided
from the amslysis.

Obierdve responder’s baseline Sezary cell corars: 04'mil; 45,7

don-responders baselive Sezxary cell comme: 180+l 3 0538.mi; 1

Data Sowrce: [18.4.1; 16.4.3]

Reviewer Comments: 14 patients had a > 25% reduction in the Sezary cell counts, four (4) were
responders and 10 were non-responders by SWAT. There does not seem to be any association
between the objective response and Sezary cell responses.

T3 tumor disease and response
The following table shows the number of patients with T3 tumor disease who had a > 50% reduction
in body surface area covered by tumor during the study. Overall, 9/16 (56.3%) of the patients with

tumor disease had a > 50% reduction.

Table 212. Number of Patients with > 50% Reduction in Tumor Body Surface Area during
Treatment with Vorinostat (All Patients As Treated) (Applicant's Table)
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Barignss with 2 235% reduction in mmer
body swrizce ares
Bopulatien P a {%) (95% CIh
Patients with T3 tamor gisease 18 & {583%) 28.Q BO.2)
- Darients with an objective respobse’ + 4 (130.0%) (398, 100.03
- Tatients witheur an chisctive response’ 12 5 [31L7% {18.2,72.3)
=) p 3 : ks

CI = Confidenra Interval

analysis.

 Qbjective respoase: complste respoxse or partial response.

Aliocation numbers 1047, 1047, 1050, 1028, 102¢ and 1061 hxve missing teral mmor at taseline, and are exciuded from the

Dhata Somrce: [18.4.1; 16.4.3]

Patients with palpable lymph nodes

The following table shows the number of patients with palpable clinically abnormal lymph nodes
who had a > 50% reduction in the sum of products of the greatest diameters of their index lymph
nodes by physical exam during the study. Overall, 10/24 (41 7%} of the patients had a > 50%
reduction of products of the greatest diameters of their index lymph nodes.

Table 213. Number of Patients with a > 50% Reduction in Sum of Products of the Greatest
Diameters of Index Lymph Nodes by Physical Exam during the Study with Vorinostat (All

Patients As Treated) (Applicant's Table)

Patierss with 3 230% Reducter
Pagpulstion I n {55% LT}
Eaziencs witls palpable clinis:‘;_%i}' abnrrmat lvmpk nodes 24 F & X
- Pagients with an ebjective response < 4 {66
- Pazients witkout an obiertive response 1% & {33.3%

Ci=Corfidevce Interval.

from the analysiz.

P Objecrive Tasponse; COMIPIES TRLpLNge OF partist Tesponise.

Allacation mmmbarz 1047, 1678, 1977, 1002, 1630, 1570, 1014, 10535, 1212, sud 1082 have mu;

: bzsatine das aud sre sxcluded

Data Scorce: [16.4.1: 164.3]

APPEARS THIS WAY
ON ORIGINAL
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Safety Evaluation

Seventy-four (74) patients with CTCL enrolled in the study, received at least 1 dose of Vorinostat,
and were considered evaluable for safety.

Extent of Exposure

Drug Exposure

A total of 74 patients were exposed to active study drug. The following table summarizes the actual
patient exposure to Vorinostat for the overall population.

O

All patients were started at a dose of 400 mg of Vorinostat administered once daily for 7
days/week, while 10 patients were dose reduced at some point.

The mean duration of exposure to study drug at any dose was 130.7 days, with a range of 2
to 365 days.

Patients who remained on a dose of 400 mg of Vorinostat administered once daily for 7
days/week throughout the study had a mean duration of exposure to study drug of 120.5
days, with a range of 2 to 365 days.

Thirty-eight (38/74, 51.4%) patients remained on study therapy for more that 16 weeks and
20/74 (27.0%) patients remained on study therapy for more than 24 weeks. ,
Patients had continued to participate in this study, as well as, the extension study after the
time of Frozen File. It is likely that there will be patients followed past 365 days.

Table 214. Number of Patients on Vorinostat by Dose and Actual Duration of Treatment
(Overall Population) (Applicant's Table)

ME-0683 <2 whs ks oS3 4wk to <6 w6 whs o €12 12 wks fo 216
) whs wks vk wks
AXTY DOSE 2 4 3 1% 8
300 mg 1 3 [ & 3
450 me 2 7 3 g 8
AE0682 =16 whs to 220 =M ods to =24 =28 wks Total Rangz of Days
whs wks on Dmg
2WY DOSE 10 g n 74 210363
300 mg H 1 1 9 1310293
405 mg 1 & 18 73 210 365
KK 0433 Miezn Muntber of
Day= on Ding
ANY DOSE 130.7
300 mg 844
400 mg 1205
Alteouzh some patiants may kave faken two or mere different dosages, thev have been coumted only one tizze each, on the ANY DOSE row.

Data Source: {164.1;1647]

APPEARS THIS WAY
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Extent of Drug Exposure

The following table summarizes the extent of drug exposure to Vorinostat for patients in this study.

o

e}

The number of days on treatment was defined as the duration from the first dosing day to
the last dosing day, including both scheduled and unscheduled off-drug days.
The number of days patients actively received drug was defined as the absolute number of

' non-zero dose days according to the prime therapy records, excluding both scheduled and

unscheduled off-drug days.

The average assigned daily dose while on active treatment was defined as the maximum
daily dose patients should have received according to the prime therapy records. This takes
into account patients who remained at 400 mg once daily for 7 days/week, as well as those
patients who underwent a dose modification (300 mg once daily for 7 days/week, 300 mg
once daily for 5 consecutive days per week). This estimation of average assigned daily dose
is considered a conservative approach and may overestimate the actual daily dose of drug
received by patients.

Overall, the median number of days on treatment was 118.5 days (range of 2 to 365 days).
Patients continued to participate in this study and in the extension study after the time of data
cut-off. Therefore there will be patients remaining on treatment beyond 365 days.

During the first 4-week cycle, nearly all patients remained on their starting dose without
discontinuation or dose modification.

The time on treatment was likely influenced by efficacy as well as tolerability.

Table 215. Summary of Extent to Drug Exposure (All Patients As Treated) (Applicant's Table)

Drug Exponwre (N=74) Mean (SD) Median (Fanee}

Pumber of days on protocol treatmment 1347 {90 8) 118.5(2.9 363.0)
Piumntber of days of unschednled drug infermption 4.1{12.1) 0000.0,83.00
Number of days panents Tecsive dmg 130.7 (0.8} 1133020, 363.00
Aversge assigned daily dose while o active reatment

First $-weeks 303.5(4.3) A03.0 {351 35,4008}

Second 4-weeks 47214 $00.0 73000, 400.0)

Third 4-vweeks 3333425.8) 4000 (300.0, 405.0)

Dratz Seurce: [162.8; 16.4.2}

APPEARS THIS WAY
ON ORIGINAL
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Dose Modifications due to Adverse Experiences

The following table summarizes the dose modifications due to adverse experiences, regardless of the
assigned causality.
o During the course of the study 10/74 (13.5%) of the patients required dose modifications due
to adverse experiences.
o The median time to dose modification was 41 days (range 17 to 66 days).

Table 216. Summary of Dose Modifications Due to Adverse Experiences After Treatment
with Vorinostat (All Patients As Treated) (Applicant's Table)

Overall

Dose Modifications N=T74)
Number (%0) of patients with

cne dose modification 8 {10.8%)

fwo or more dose modifications 2(2.7%)

no dose modifications 64 {86.590)
Time to first AE rezulitng in a dose modification (dayvs) ,

Median (Range) 41 {17, 68)

Data Sonzce: [16.4.1; 1642 16.4.3]

APPEARS THIS WAY
ON ORIGINAL
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Adverse Experiences

Brief Summary of Adverse Experiences

]
o]

Adverse experiences were graded according to the NCI CTCAE, v3.0 whenever possible.
If a patient had multiple episodes of the same adverse experiences, only the highest CTCAE
grade was counted in the summary reports. _
Adverse experiences which could not be assigned a grade per CTCAE were graded as:

o Grade I (asymptomatic)

o Grade 2 (symptomatic but not interfering significantly with function)

o Grade 3 (causing significant interference with function)

o Grade 4 (life-threatening)
All-adverse experiences were to be followed to resolution (if possible at the time of Frozen
File). Serious adverse experiences, including death, which occurred during the study or
within 30 days following discontinuation of the study drug, were reported. In addition, all
serious adverse experiences with a suspected causal relationship to study therapy that
occurred at any time following completion of the study were also reported.
Clinical adverse experience dictionary terms are presented as preferred terms by system
organ class according to the Medical Dictionary for Regulatory Affairs (MedDRA), Version
8.1. :
Laboratory adverse experiences are presented as specific terms and by convention have
duration of one day.
Investigators were instructed to code laboratory abnormalities to the corresponding clinical
adverse experience in preference to the laboratory term. For example, patients with a
clinically significant decrease in platelet count were to be reported as the clinical adverse
experience of “thrombocytopenia” rather than the laboratory adverse experience of
“decreased platelets”.

Clinical Adverse Experiences

The following table summarizes the clinical adverse experiences for the overall population.

o
o]

Clinical adverse experiences were reported in 70/74 (94.6%) patients.
Drug-related clinical adverse experiences were reported in 68/74 (91.9%) patients.
o Nine (9/74, 12.2%) of the patients discontinued study therapy due to a clinical
adverse experience '
o Seven (7/74, 9.5%) patients discontinued study therapy due to a drug-related clinical
adverse experience
Serious clinical adverse experiences were reported in 16/74 (21.6%) patients.
Eight (8/74, 10.8%) patients were reported as having drug-related serious clinical adverse

experiences.
o Six (6/74, 8.1%) patients discontinued study therapy due to a serious clinical adverse
experience.

o Four (4/74, 5.4%) patients discontinued study therapy due to a drug-related serious
clinical adverse experience.
Three (3/74, 4.1%) deaths were reported in the overall population
One patient (AN1048) was found dead at home the day after study medication was
dispensed; one patient (AN1008) had an ischemic stroke on day 227 of study treatment and
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died 30 days later, and one patient (AN1033) was noted to have progressive disease on day
43 of study treatment and died 9 days later.

Table 217. Clinical Adverse Experience Summary (Overall Population) (Applicant's Table)

440 mg once daily x Tdiwk
=74
a (%}
Nuomber {%0) of patients: .
With cne or mote adverse experiences 0 94.6)
With no adverse experience 4 (34)
With grug-related adverse experiencest 68 812
With serzons adverse experiences 16 (21.6}
With serions dmg-refated adverse experiences 3 {10.8}
Whe died 3 (£.1)
Discontinned due to adverse experiences 9 {12.2)
Discontinned due to dsuz-related adverze experiznces 7 (9.5}
Discontinned due to serions adverse experiences [ {8.1)
Digcontinved due to serions dmg-refated adverse experiences 4 (3.4
! Determined by the Iuvastizater to be possibly. probably o defintiely drug related,
Data Sowzce: [16.4.2]

The following table provides details of patients by dose levels who developed clinical adverse
experiences resulting in discontinuation:

o Nine (9) patients discontinued due to a clinical adverse experiences at 3 different dose levels
(400 mg daily, 300 mg daily, and 300 mg for 5 consecutive days per week).

o Seven (7) patients did not undergo dose modification prior to discontinuation.

o Seven (7) patients were discontinued due to clinical adverse experiences that were considered
by the investigator to be drug-related. These drug related events resulting in discontinuation
were deep vein thrombosis, chest pain, death, angioneurotic edema, pulmonary embolism,
ischaemic stroke, and the combination of asthenia and lethargy.

Table 218. Patients who discontinued study drug due to Clinical Adverse Experiences by
Dose Level (Overall Population) (Applicant's Table)

RelDay Domzea | Rel Day
Stady Advatse of <f Drug Drug
Biy AN | Cenge: Race Aga Petzed Ozsez Experdence AE Tuue Sarogs | Rsletien Action Trker Cucomz
409 mg ancea daily 1 Tdwk
583893 004 F Biack 32 | Trezsmert i 13 davs 120 3 v defaot  |discontioned PRx Tecovesad
Hias F a2k 41 | Irqarmwazr 3% 13 days 32 3 Y 085 disconrioued PRy 1egovered
M white 33 | Treammext 23 38 dx3s +£3 2 X peis’ discostinved PRx Tecovered
3 Diack 48 | Treanmest 3 1 ay K 3 b3 FOs3 discontimeed PRy Tatal
3 wkhize 67 | Treatmerr hrl 3 gays - 2% 2 X 2T discondaned PRx Tetoverad
igse M whire M| Treermemt 183 Paimozery Exbolizm 133 4 Y 203 dizconnaued FRx ot recovEred
1083 F white §6 | Treztmezt 2} Spez! Cozd Infacy 1 éay 124 3 Y €afnor | discondmned PRx TeCOVERE
309 mg once daily 1 Tdiwk
483801 | oo I F [ wkite I Tt I Trezrmenx I 2= I Iscaersic Srmoke | 5 T I + | Y | N l discontiaued PR3 ]fnzn’.
200 mg orce daily x 3divk
883403 Hat s ¥ white §3 | Teeammeezt 137 Astenia 189 3 X Fose discontioned PRx ot recovered
LedmEy 182 3 N o538 dizcontimaed PRx ot recovesed
AN= Alpoation gumbsr
def ot = Definiraly Cet. pozz = Possitly; prot = Probably. prob no: = Probabiy zes
5= Bair Y.
Adveriz experience temes aze Tom Ma2dDRA Vanion 31
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Laboratory Adverse Experiences
The following table summarizes the laboratory adverse experiences for the overall population.

All patients had post-baseline laboratory tests.

Laboratory adverse experiences were reported in 22/74 patients (29.7%).

Drug-related laboratory adverse experiences were reported in 20/74 patients (27.0%).

A single patient (1.4%) experienced a serious laboratory adverse experience, which was
considered drug-related. '

Laboratory adverse experiences did not account for any discontinuations or deaths in this
study.

0 00O

O

Table 219. Laboratory Adverse Experience Summary (Overall Population) (Applicant's
Table)

400 mg once dadly x Tdowk
(N =74)
1 {0y
Number (%6} of patients:
With at least one lab test postbaseline #H
Witk cae or more adverse experiences 32 (207
With no adverse experience 52 {703}
With drug-refated adverse experiences’ 20 (27.0)
With serious adverse experiences i (1.4)
Witk serfous drug—related adverse experniences 1 1.4
Who died ¢ (0.5}
Discontinued due to adverse experiences 0 0.0}
Discontinued due to drug-related adverse experiences b} {0.0)
Discontinued due 1o sertous adverse experiences i 3.0y
Discontinued due to serious drug-related adverse experiences ¢ (0.0}
T Defennined by the investigator to be potsibly, probably or definitely drug relstad.
3 Thebpesclfft = number of patients within the laberztory adverse experience category / number of patients with one or more labomtory tests
posthaseline.

Daga Sewree: {16.4.1;15.4.2]

APPEARS THIS WAY
ON ORIGINAL
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Display and Analysis of Overall Adverse Experiences

The following table provides a summary of all clinical and laboratory adverse experiences with

an incidence > 10% in the overall APaT population. This table also describes the relative severity
and the relationship to study drug of the adverse experiences. Although adverse experiences were
frequent, they were rarely severe.

Table 220. Summary of Specific Clinical or Laboratory Adverse Experiences by Preferred

Term (Incidence > 10% at One or More Dose Levels; All Patients As Treated) (Applicant's

Table)
Totl Patiznts
Q=10
Al Syperiances Palated Expariseees Qoly
A Grades Grada 3-5 AH Grades Grade 3-3
n T 3 = %z a e
Dinchoea 33 [ 36 [ B
Fatges 38 - F 32 4 (5.4
Nagses 3z 3 32 3
Anerexia 23 2 12 2
Dyzgauste 20 ¢ 18 &
Thrembocyopenia i5 2 15 3
Weigkr Dorpazsed i3 1 14 i
Alppaciz 4 o 13 G
Chills i 1 a H
Blood Creatinine Increased 1 H iF
Constipation iz ¢ 2 4
Mascle Spasmas 2 2 12 3
Anaeatie i H i$ i
Drzriras: i 1 3 t
Vomi | & ¢
Fryzine: i0 1 i ¢
Hacdacke & o 3 &
Dedems Peripharal e { 3 [
ppar Baspiraiory Tracs Infection ¢ o 2 [
2ry Mot § & ) 2 ¢
A patient is counted only once withis & spsrific prefarred temm. even if more than one adverss experience with specific prefemed werm ocourred.
Advarsz expariences ferms are fromw MedDR A Varsion 211

Data Source: 1164.2]
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Clinical Adverse Experiences (by system organ class)

The following table summarizes specific clinical adverse experiences by system organ class
(incidence > 10%) for the overall population. Of the 16 system organ classes that exceeded this
frequency, the 4 most common groups of adverse experiences were:

Gastrointestinal disorders

General disorders and administration site conditions
Nervous system disorders

Skin and subcutaneous tissue disorders

0O 0 0O

74.3%
71.6%
56.8%
52.7%

Table 221. Number (%) of Patients with Specific Clinical Adverse Experiences by System
Organ Class (Incidence > 10% in One or More Treatment Groups; Most Common

Toxicities of All Grades) (Applicant's Table)

400 mg once daly x 7dwk

(N=15

=]
o

Gasaointestinal Disorders

Generzl Disorders And Administration Site Conditions
Nervous Syster Disorders

Skin And Subcutaneous Tissue Disorders
Meiabolism And Nusition Disorders

Infecticns And Infesations

Respirstory, Theracic And Mediaszng] Disorders
Blood And Lymyphatic System Disorders
Investigations

Kusruloskeletal And Comnectrve Tizzue Disorders
Peychiatric Dizorders

Rensl And Uninary Disorders

Cardiac Disorders

Injury, Poizoning And Procedural Complications
Vascular Disorders

Exe Disorders

L

U i e L
D12 Ga Ll

J

) R
-
(¥

[ ) I-; [

—
IR Ny

T daw 103 d 100 f
Dt Ra b O

t
S i gy i,

—
M D e L

5

o

2

8

Adverse experience ferms are from MedDRA Version 8.1

A patient 15 comated only once witloe a System Orzas Class category, even if mere than one adverse expernience with specific preferred terms
occurved. Only the highest grade of a given adwerse experience is cournted per treatment group for the mdividual pagent.

Data Source: [164 3]
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Clinical Adverse Experiences (All CTCAE Grades by Preferred Term)

The following table summarizes specific clinical adverse experiences of all CTCAE Grades by
preferred term (incidence > 10%) for the overall population.

Table 222. Number (%) Of Patients with Specific Clinical Adverse Experiences by
Preferred Term (Incidence > 10% in One or More Treatment Groups; Most Common
Toxicities of All Grades) (Applicant's Table)

H6 ;g cuce daly x Tdwk
vy
n K

Diszhosa 38 514)
Fatgue 23 318
Nauzea 32 (S}
Anorendz 20 27.5)
Drvsgensia 26 (270
Thombecytoperia i3 i23.3)
Weight Decraazad i3
Alepesia H
Chalis i3
Consiiparion 12
Muzcle Spazms 12
Anaemia 11
Dirziness i1

Jomufing i1
Prntms g
Eeadzche 9
Oedema Peripherzl 9 {
Upper Respirstory Tract efection 2 (12.2)
Cough 8 (€AY
Decreased Appetite 8 {(30.8)
Dry Moutk g (108

‘rotelmala b4 (10.83
2 opatien: ie cowezted ouly onre within & speciic prefared tevmy esrex: 1f move than cze adverse experience with speetrfic prefaned tarm ocowzed.
Adverse mupenence farms ara from MedDR A Version 8.1

Dama Sowree: [16.42]
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Clinical Adverse Experiences (CTCAE Grades 3, 4, and 5 by Preferred Term)

The following table summarizes specific CTCAE Grade 3, 4, or 5 clinical adverse experiences by
preferred term (incidence > 5%) for the overall population. Only 2 clinical adverse experiences fell
into this group:

o Fatigue 6.8%

o Pulmonary embolism 5.4%

Table 223. Number (%) of Patients with Specific Clinical Adverse Experiences by
Preferred Term (Incidence > 5% in One or More Treatment Groups; Most Common
Grade 3-5 Toxicities) (Applicant's Table)

409 myg ence daily x 7d'wk
(N=74)
a %o
Fatigue 3 (6.8}
Prelmenary Embelism 4 [eEY]

4 patient is connred only once within 2 specific preferred sem:, even if more thas one adverse experience with specific preferred term occurred.
Adverse experience ferms are fom MedDRA Version 3.1
Dazta Sowrce: [164.7]

Time to Onset and Duration of Drug Related Adverse Events of CTCAE Grades 3,4, and §

o The median time to onsect and duration for drug-related CTCAE Grade 3, 4, or 5 clinical
adverse experiences was 43 days (range, 1 to 185 days) and 10 days (range, 1 to 172
days), respectively.

o ANI1008 suffered an ischaemic stroke which was considered by the investigator to be
possibly drug-related and assigned a severity of CTCAE Grade 4. This event became
fatal, but the severity was not modified to Grade 5 by the investigator. Therefore, this
event does not appear in the following table as a Grade 5 adverse experience although it
did result in death.

Table 224. Onset and Duration of First Drug Related Adverse Events of CTCAE Grades 3,
4, and 5 (Applicant's Table)

APPEARS THIS WAY
ON ORIGINAL

457



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

Overall
N=T4)
Drug Refated COveralt
Patients with Grade 3 or 4 Clinical Adverse Experience, n {40} 21 (28.4%) 27 (36.39%)
Patient: with Grade £ Clinical Adverse Experience, n (%0) 1" (1.4%) 22.7%)
Time to Onset of First Grade 3, 4 or 5 Clinical Adverse Experience (days)
Mean 678 362
SD 3661 50.04
3dedian 43.0 41.0
Range 1-185 1-185
Duration of the First Grade 3 or 4 Clinical Adverse Experience (davs) '
Median 10.0 10.0
Rangs 1-172 1-1142
SD = Standard Deviation
+ ongoing
" Patients with ongoing adverse experiences are censored at date of last therapy + 30 days.
AN1008 suffered a fatal 1schaenuic stroke which was considered by the investigator to be possibly drug-relsted. This adverse experience was given a
CTICAE Grade of 4 and is counted in that srowpme.

Data Source: {16.4.7]
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Laboratory Adverse Experiences

The following table summarizes specific laboratory adverse experiences of all grades by preferred
term with incidence > 10% in the overall population.
o Increased blood creatinine is the most common laboratory adverse experience

Table 225. Number (%) of Patients with Specific Laboratory Adverse Experiences by
Preferred Term (Incidence > 10% in One or More Treatment Groups; all grades)
(Applicant's Table) '

406 mg once daily x 7dowk
N=7H)
mm . %
Blood Creatinine Increased 1274 $16.2)

vm = mumber of patients with laboratory adverse expenences ¢ manber of patients for whom the lshoratory zest was recorded postbazeline.
A patien: is counted only once within a specific preferred rerm, even if more than one adverse exparience with specific preferred term ocowrad.

Data Source: {164.2]

The following table summarizes specific CTCAE Grade 3, 4, or 5 laboratory adverse experiences by
preferred term for the overall population. There was a single patient (1.4%) who fell into this group.
AN1008 had a Grade 3 laboratory adverse experience of blood creatinine increased.

Table 226. Number (%) of Patients with Specific Laboratory Adverse Experiences by
Preferred Term (Incidence >0% in One or More Treatment Groups; Grade 3, 4, and 5
experiences) (Applicant's Table)

40C¢ mz opre daily x Ydiwk
=74y
o %
Blood Creatinine Increased 174 {14}

nm = number of panents with laberstory adverse experiences / rumber of patients for whom: the Izboratory sest was recorded postbaseline.
A patient is couried oxdy once within 5 specific preferred remm, even if move than one adverse expenience with specific prefermad rerm cccnrrad.

Data Sourcer {164.2]

APPEARS THIS WAY
ON ORIGINAL

459



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

Display and Analysis of Drug-Related Adverse Experiences
Drug-Related Clinical Adverse Experiences
The following table summarizes specific drug-related clinical adverse experiences by system

organ class (incidence > 10%) for the overall population. The 4 most common classes of drug-
related adverse experiences reported:

o QGastrointestinal disorders 70.3%
o General disorders and administration site conditions 59.5%
o Nervous system disorders ' 43.2%
o Metabolism and nutrition disorders 39.2%

Table 227. Number (%) Of Patients With Specific Drug-related Clinical Adverse
Experiences by System Organ Class (Incidence > 10%) (Applicant's Table)

400 mg once daily x Fdwk
(=74

n Ve
Gasmointesinal Disorders 52 (70.3)
General Disorders And Administration Site Condiions 34 (38.3}
Nervous Svstem Discrders 32 Wdin
Metabolism And Nugmition Disorders 29 38
Skin And Subcutansous Tissue Disorders 23 (33.8)
Bloed And Lymphatic System Disorders 2 {2841
Investigations 12 {24.3}
Musculoskeleral And Connective Tizaue Disorders i3 20.3)
Prspirstory, Thoracic And Mediastinz! Disorders i3 §20.33
Fenzl And Urinary Disorders ¢ {(12.3;
Cardiac Disordars : g (10.8}
A pattent is counted only once within 2 System Orgas Class categary, even if more than ene adverse experience with specific preferred terms
occuzred Ceiy the highest grade of a given adverse experience is counted per treatnent group for the individual padent.
Adverse experience terms ate fom MedDRA Version 8.1

Data Source: {164.2]
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The following table summarizes specific drug-related clinical adverse experiences by preferred
term (incidence > 10%) for the overall population. The 5 most common drug-related adverse
experiences reported were diarrhoea (48.6%), fatigue (45.9%), nausea (43.2%), anorexia (25.7%)
and dysgeusia (24.3%). These were also the most common adverse experiences overall,
regardless of relation. The incidence of drug-related and overall adverse experiences was
generally similar across the study.

Table 228. Number (%) of Patients with Specific Drug-related Clinical Adverse
Experiences by Preferred Term (Incidence > 10%) (Applicant's Table)

400 g once dmiy x 7dwk
(N=74
n S
Diarthoea 36
Fatigue 34
Nausea 32
Anorexia 9
Drysgeusia 18
Thromboecyiopenia 13
Wetght Decreased 14
Alopacia 13
Muscle Spazms 12
Anaenia 10
Yomiting 1
Chills )
Consiipaiion 3
Dry Mouth 8
A patient is counid outy onre within 2 specific preferred term, even if more than one zdverse expentence wita specific preferred term ocrurred
Adverse experience ermis gre from MedDRA Version 8.1

Daza Source: {16.4.7]

The following summarizes specific CTCAE Grade 3, 4, or 5 drug-related clinical adverse
experiences by preferred term (incidence > 5%) for the overall population. Only 2 drug-related
clinical adverse experiences fell into this group, fatigue (5.4%) and pulmonary embolism (5.4%).

Table 229. Number (%) of Patients with Specific Drug-related Grade 3 — 5 Clinical
Adverse Experiences by Preferred Term (Incidence > 5%) (Applicant's Table)

400 mp once daily x 7dwk
(K=74
n Y
Fahgue 3 G4
Pulmonary Embolism 4 5.4)

£ patient is counted enly orce within  specific preferred rerm, even if more than one adverse expenience with specific preferred rerm ocourred.

Adverse experience terms are from MedDRA Version 8.1
Diaza Source: {16421 :
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Drug-Related Laboratory Adverse Experiences

The following table summarizes specific laboratory adverse experiences by preferred term (incidence
> 10%) for the overall population. The most common drug-related laboratory adverse experience
reported was increased blood creatinine.

Table 230. Number (%) of Patients with Specific Drug-Related Laboratory Adverse
Experiences by Preferred Term (Incidence > 10%) (Applicant's Table)

450 mg once daily x 7dwk
GN=74y
m )
Blcod Creatinme Increased 16,74 {13.5}

'm = rumber of patients with laboratory adverse expenences / mimber of patients for whoe the lsboratory rest was recorded postbaseline.
A pattens is counied onfy once within a specific preferred temy, even if more than one adverse expenience with specific preferred rem: cocured.
Data Sowrce: [16.4.3]

The following table summarizes specific CTCAE Grade 3, 4, or 5 laboratory adverse experiences by
preferred term for the overall population. A single patient (1.4%) fell into this group. AN1008 had a
Grade 3 drug-related laboratory adverse experience of blood creatinine increased.

Table 231. Number (%) of Patients with Specific Drug-Related Laboratory Adverse
Experiences by Preferred Term (Incidence >0%) (Applicant's Table)

400 mz once daily x 7dwk
o= '
L'm ] 5
Bleed Creatimine Increased 174 a5

n'm = number of patients with laboraory adverse experiences / mumber of patients for whom the lsboratory st was recorded posthaseline.
A patient is courted onty once within a specific preferred wenn, even if more fhan one adverse experience with specific preferred termz ecowrrad.
Dsta Sonurce: [18472)
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Display and Analysis of Serious Adverse Experiences

Serious Clinical Adverse Experiences

The following table summarizes specific serious clinical adverse experiences by preferred terms for

the overall population. The only serious adverse experiences reported by more than one patient

throughout the study were pulmonary embolism (5.4%), squamous cell carcinoma (4.1%), and T-cell

lymphoma (2.7%). Based on coding conventions, patients with worsening of their CTCL were

reported in the database as T-cell lymphoma. Multiple serious clinical adverse experiences that occur

in the same patient are reported individually. For example, patient AN 1044 had the
contemporaneous adverse experiences of anemia, gastrointestinal hemorrhage, streptococcal

bacteremia, and thrombocytopenia.

Table 232. Number (%) of Patients with Specific Serious Clinical Adverse Experiences by

Preferred Term (Incidence >0%) (Applicant's Table)

400 mz once daily € Fdwk

Dermantis Exfolatve
Enteroconcal Infection
Gastrointeshna! Hzemerrhage
Ischaemur Stwoke

Lu=g Neoplasm

Myocardial Iefaretion
Lheteric Obsouction

<

Sy
Spmz Cord Iupay
Szeprocoocal Bactersemis
Syneops
Throamboeytopema
Ureteric Obshuction

Rl I e e R R L A ]

=74
%

FPulmonaty Embohan [y
Squamons Cel Carzinoma 4.3y
T-Lall Lyzphoma 27
Anzemia {1.45
Death G4
Deep Ve Thronsbos:: (1
Dehydration

Adverse EXDRIENCE 1SANG

2 patient 1s consted ozly auce within a sperific prefenred terny even if mere than oze adverss experience with specific preferred 12 orouaed.
ar2 fiom: MedDRA Verzien 8.1

Daza Source: [16.4.7]

APPEARS THIS WAY

ON ORIGINAL

463




Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

The following table summarizes specific drug-related serious clinical adverse experiences by
preferred term for the overall population. The only drug-related serious adverse experience reported
by more than one patient was pulmonary embolism (5.4%).

Table 233. Number (%) of Patients with Specific Serious Drug-Related Clinical Adverse
Experiences by Preferred Term (Incidence >0%) (Applicant's Table)

410 mg once daly x 7dwk
(N=T74}

n K3
Pulmonary Embolism 4 {3.4)
Anaemia 1 {1.4}
Death 1 1.4
Deep Vein Thrombosiz 1 {14y
Dehydration 1 {19
Gastrointestinal Hasmorrhage 1 £1.4)
Ischaemic Swoke 1 (14}
Streptococcal Bacteraemia 1 {14
Syucope ' 1 {14}
Thrombocytopaaia 1 (1.4)
£ patient is counted only omce within x sparific preferrad senn, even if more than one adverse experience with specific preferred temu occnrred.
Adverse expertence terms are from: MedDEA Version 8.1

Dsta Somrce: {19.4.2]
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The following table provides a listing and details of all patients with serious clinical adverse

experiences.

Table 234. Listing of Patients with Serious Clinical Adverse Experiences by Dose Level

Overall Population (Applicant's Table)

Ad09 3181SS0d 1539

Dwrzdon
Swudy of
Number AN Tendar Race Are | Betiod AR Ssziows Acder Taxen Duroome
400 mg ocnce dajly T TdAvk
§E380% 180+ T black 50 | Trsatmen: iday ¥ & T defrot | intermped BRY
12 dzvs 25 2 Y defoor | discontinne
1313 F wluz T+ | Traavmen: 15 davs B3 b T 3001 | 90 a<Lios
1218 £ black 42 [Travment 15 devs B 4 T scanzimgs,
&3 Palmenary Emhohszm 5 days 3 Y 1119 netovared
1837 M whine ¢ | Treacmem: 261 Sgramous L=l 2 by def Eat orovered
Tarcmena
1830 M 76 | Trearmant 14 Sgramons Cell z T Tead 20t necovaned
1840 F Treammen? o 3 Y
lazs M Treamer: 27 4 Y
3 T
2 T awtermapied PRy racoversd
4+ by jmtarupied PRx rezovered
45 2 T 20 A< Moo dses | recovared
583993 12:¢ H blazk- 36 2 5 Y PoIs Azzontizgad 38% farzl
1257 M whitz 47 ko 3 Y pet 00 xition With rast dmig | recevared
1358 3 whit2 57 41 < Y poss 20 3itioa with rast dmg | not mecovered
1536 M white §e HE 4 Y poiz disrentzeed PRx 20t pecdvered
b3 whitz 20 123 3 ¥ defpor | dscontunued FRx necovared
M e 33 | Trearment 61 Uratenc Obstmictioz z Y Cefpot | mtemuptad PRY serovared
£4 Eztatocorce] 3 T Frod a0t | 20 2etion Wik mesovased
it H T G2frat | 2o 2oton with w2t druz | recovemd
1270 M wlite 3¢ [Tresmen 28 €333 23 4 Y poi: inrarmupted FRY sefovared
360 1g once daily 1 Tdiwk
683301 1898 F whitz 1 | Trastman: 03 | Debydasor 3 Y smramupted PR3 rzzevered
227 | Ischazmc Seke 4 Y dizcongouzt PRx faezt
H black TE | Trermen: 31 Lymphems 23 2 Y 20 2200z A1) faral
300 mg once daily x Sdiwk
$63301 15 M whats 23 | Trzatment SC Spuameow £2E 12 daws 189 2 by defret [ mo aqtion with zecovared
~
<
20% H 88 N Y 0D U0t | Do action a0t zecevesad
5 15 days ige z Y 0 Kuozn mrovared
iocator awzber
oftezely; def not = Dafinitely oot poss = Pos:
PRx = prims thanzpy
Advzrsz experience ferms a2 Som MedDRA Vearnozn §.1

Dais Sowrce: [1€64.2]
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Serious Laboratory Adverse Experiences

The following table summarizes specific serious laboratory adverse experiences by dose level. A
single patient (AN1008: Stage I1I, Sezary syndrome) fell into this group. At dose level 300 mg daily,
the patient had a blood creatinine 4.0 mg/dL. This was considered both serious and possibly drug-
related by the investigator.

Table 235. Number (%) of Patients with Specific Serious Laboratory Adverse Experiences
by Laboratory Test Category (Incidence >0%) (Applicant's Table)

400 mg once daily x | 400 mp once daily x | 306 mg once daily x | 300 mg oncedallyx | . Total Pattens
Fafork Mk Fiwk Sdwk
=T ;=n (K=3} N=2} N=74)
nm %o Bm %o wm % nm . % W %2
Patients With One Or Move 674 0.8 a1 5.4 i& (12.3) [V 0.0} 1774 11.dj
Laboratory Adverse Experiences
Parisnes Wit No Laboratory 744 (160} i1 (100; B (87.3} 22 7165] 7374 (98.6}
Adverse Experiences
Blood Chemistry Test 0774 0.0y 61 €0.0) 18 12.5) 02 (1%} 174 {14}
Bilood Creatinine Increassd 0774 (oliy) 31 (0.0 18 {823 072 (0.8 174 {14}
Grade 3 574 0a &1 0.4} i3 123 a2 0.0 174 14

n'm = muuher of patients with laboratery adverse experiences / munber of pasents for whom the laboratory fest was recorded postbaseline.
¥ imdicates there was no associated laboratory test or there wete no patients for whom the laboraiory test was recorded poatbaseline.
A patient is counted oxdy once within 2 Laboratory Test Type Categoty, even if more than one adverse experience with sperific preferred terms
occwrred. Orly the highest grade of a given adverse experience is comntedd per dose level for the mdividual patent

Data Source: {16.4.73
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The following table lists and details the serious drug-related adverse experience.

Table 236. Details of Patients with Serious Laboratory Adverse Experiences by Dose Level
(Applicant's Table)

Rel Day Rel Day
of AE Adverme of Drug { Toxicizy Drug
Studv Number | AN [Gender| Race | Age Period Onset Esperience Discon | Grade | Sericus | Relagion Acsden Taken
309 mg once daily x Tdiwk
683001 [isoR ] F T white | 71 [Ireatment [ 204 [BloodCresinimeincreased | 237 | 3 [ Y | poss  [mtemeped FRx

AN= AHlocation numher

def =Definitely; def not = Definitely rot; pess = Pozsibly; prob = Probably; prob not = Probably not
PRx = prime therapy.

Data Seurce: [154.2]
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Deaths

Three (3) deaths were reported during this study, the details are shown in the following table.

O

Patient AN1048 was sent home with study medication, with the expectation that she would
take the first dose at home with dinner. This patient was found dead the next day and the first
responders discarded all study medication. No autopsy was performed on this patient. There
1s no way of verifying if this patient did or did not take a dose of Vorinostat.
Patient AN1008 experienced a fatal stroke.

o Both of these fatal adverse experiences were felt to be possibly related to study drug.
AN1033 died due to disease progression.

o This death was felt to be unrelated to study drug.

Table 237. Details of Patients with Clinical Adverse Experiences Resulting in Death by
Dose Level (Applicant's Table)

Kel Dy Durstion |Rel Day
ef AE Adverse of of Druz | Toxiciry Drvg

Study Muwber| AN | Geuder | Race | Ape Period Onzet Experience AE Diccon | Grade | Sericus | Relaticn Action Taken Ctecane
400 mx ence daily x Tdiwk
583001 [ 3| F ] bisek | 5 l'i'remem | 2 IDes,rh | 1ax | 2 ] 5 ] v | pes I«ii::on:izmed FRx lfazﬂ
200 mg once daifly x Td'wk
£830G1 1008 F whitz | 71 [Treameans 237 [Ischaenic Stroke 20 days n7 4 T poss  [dizcontinmued FRx faral

1032 F black | 75 |Treaiment 32 |T<ellis 1day 43 S Y defnot (o action with test drug [fatal

AN= Alloeation mumber

42f = Dafinttely; daf not = DeSnitaly not; poss = Pasately; prob = Probably; prob sot = Probably net
PRx = pre sherapy.

| Adrerza evpayience tevmys ara from MedDRA Varsion 8.1

Datz Sowce: [16.4.2]
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Display and Analysis of Other Significant Adverse Experiences
No other significant adverse experiences were identified during the course of this study. .
Adverse Experiences of Special Interest

No pre-specified adverse experiences of special interest were identified for this study.
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Clinical Evaluation of Laboratory Safety Tests
Evaluation of Each Laboratory Safety Test -

Laboratory safety tests were collected and processed by the central lab (==

i _— _ . Protocol specified
pretreatment, treatment, and follow-up safety laboratory tests included: complete blood count with
differential, platelet count, a comprehensive panel, PT/aPTT, thyroid function and urinalysis.

Listing of Specific Laboratory Safety Tests, Including Abnormal Laboratory Values, by
Subject/Patient

Laboratory abnormalities by the highest CTCAE grade are summarized in the following table.
These include all dose levels at any time during the study, including pre-dose abnormal baselines
(Pre-existing laboratory abnormalities are not excluded from these analyses).

Of note, urine protein was reported in 38/74 (51.4%) patients as a laboratory abnormality, however,
these were not deemed by the investigators to be clinical or laboratory adverse experiences.
Comparisons between laboratory abnormalities and baseline values are reported in the following
section.

For blood chemistry laboratory tests performed in all 74 patients, the 3 most frequent abnormalities
found were increased serum cholesterol (66.2%), increased serum triglycerides (66.2%), and
increased serum glucose (63.5%). '

The highest CTCAE grade reported for each of these abnormalities was Grade 3.

The abnormalities may have occurred at any time during treatment. Baseline abnormality rates for
increased serum cholesterol, increased serum triglycerides, and increased serum glucose were 55.4%,
29.7%, and 9.5% respectively. The highest CTCAE grade reported for each of these baseline
abnormalities was Grade 2.

For hematology laboratory tests performed in all 74 patients the 2 most frequently reported
laboratory abnormalities were decreased hemoglobin (54.1%) and decreased platelet count (41.9%).
There were 4 patients, all with a reported adverse experience of anemia, who required the use of
erythropoietic growth factors during the study. One patient who received erythropoietic growth factor
therapy also required a transfusion. '

Five (5) CTCAE Grade 4 laboratory abnormalities were reported. The abnormalities in these patients

that were considered by the investigator to be drug-related were decreased neutrophil count and
decreased platelet count.
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Table 238. Laboratory Abnormalities by their Highest Grades (Applicant's Table)
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Laboratory Values over Time

To assess whether laboratory abnormalities represented clinically meaningful changes from the
baseline, a shift analysis was performed on laboratory abnormalities of the highest CTCAE grade
noted in the study patients.
o A clinically meaningful shift is defined as a shift from'a baseline value of less than CTCAE
Grade 3 to any post-baseline value of CTCAE Grade 3, Grade 4, or Grade 5, or a shift from
CTCAE Grade 0 to Grade 2 or higher.

The following table summarizes the shifts in pre-selected laboratory parameters from the baseline to
the worst post-baseline to last value in the overall population.

o The laboratory parameters with clinically meaningful shifts from the baseline (with N
dicating the number of patients) in more than 8 patients (or 10%) were: increased serum
glucose (N=18), serum phosphorous (N=8), decreased lymphocyte count (N=19), and
decreased neutrophil count (N=8).

o Exploratory analyses of the behavior of serum creatinine over time showed an initial rise in
serum creatinine levels followed by a plateau and then recovery. This pattern was similar
regardless of if the patient had normal or abnormal urine protein levels.

o The association between serum albumin and urine protein was also examined. No trend to
decreased albumin levels was observed regardless of proteinuria.

o Additional analyses were performed for hemoglobin, platelet count, and serum glucose.

Hemoglobin and serum glucose levels remained steady, platelet count showed an initial drop
followed by a plateau. —

Table 239. Summary of Shift in Laboratory Parameters from the Baseline to the Worst
Post—basehne Value to Last Value (All Patients As Treated) (Appllcant's Table)
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Clinically Significant Laboratory Abnormalities

The following table summarizes the number of patients with clinically significant on-treatment
laboratory abnormalities. The incidence of CTCAE Grade 3 and Grade 4 levels are shown by lab
value.
o The only protocol specified CTCAE Grade 3 laboratory abnormalities experienced by more
than one patient were increased serum glucose and decreased platelet count (both 3/74,
4.1%).
o The only protocol-specified CTCAE Grade 4 laboratory abnormality experienced by
more than one patient was increased serum uric acid (2/74, 2.7%).

Table 240. Number of Patients with a Clinically Significant Laboratory Abnormality
(CSLA) (Applicant's Table)
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Specific Abnormal Laboratory Values of Clinical Relevance

The 3 most frequent protocol-specific blood chemistry lab abnormalities were:

o Increased serum cholesterol 66.2%
o Increased serum triglycerides 66.2%
o Increased serum glucose 63.5%

The highest CTCAE grade reported for each of these abnormalities was Grade 3.

The 2 most frequently reported protocol-specific hematologic laboratory abnormalities were:
o Decreased hemoglobin 54.1% -
o Decreased platelet count 41.9%

CTCAE Grade 4 laboratory abnormalities were reported in 5 patients.

The abnormalities in these patients that were considered by the investigator to be drug-related
were decreased neutrophil count and decreased platelet count.

The frequency of clinically significant abnormalities for the laboratory tests examined was <10%
for all of these tests.
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Vital Signs, Other Physical Observations, and Special Examinations Related to Safety

Summary statistics for ECOG and vital signs measured at baseline and during the treatment
period are summarized in the following table. A reduction in weight and a rise in triglycerides
were noted, however, no clinically relevant changes were seen.

Table 241. Mean (Standard Deviation) of Clinical Safety Measurements during the Study
(Applicant's Table)
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Drug related symptom complexes

A brief analysis of drug-related symptom complexes was performed. The following table summarizes
4 drug-related symptom complexes of adverse experiences most.commonly observed:
gastrointestinal symptoms (diarrhea, nausea, vomiting, weight loss, decreased appetite, and
anorexia), constitutional symptoms (fatigue and asthenia), hematologic abnormalities
thrombocytopenia and anemia), and taste disorders (dysgeusia and dry mouth). The only symptom
complex experienced by > 50% of the overall population was gastrointestinal symptoms (56/74,
75.7%).

Table 242. Number (%) of Patients with Specific Drug-related Clinical Adverse
Experiences by Symptom Complexes (Incidence >0%) (Applicant's Table)

400 mg once daily x Tdwk Total Pagents
=74} =743
n Yo n o
Gasointesiinal Symproms 36 (F5.7%) 36
Consttudonal Symptoms 35 (47.3%) 33
Hemstologic Abnormalities 16 (25.7%) 19
Taste Disorders 23 (31.1%) 23

Gasointestinal Symptorss = dizrzhea. nausea, vomiting, weight loss. decressed apperite, anorexia

Constitutional Svmpions = fatigue, asthenia

Hematologic Abrormalizies = thrombocytopenia. ansmia

Taste Disorders = dysgeusia, dey monik )

A patient is counied cnly once within a specific preferred rerm. even if more thes one adverse expenience with specific preferred term: occwrred.
Adverse expenence ferms are fom MedDRA Version 8.1

Data Source: [16.4.2]
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ECG

ECGs were examined at baseline and then every 4 weeks after starting study drug. Investigators
were to report any clinically significant ECG finding post-baseline as an adverse experience.
o Twenty-three (23) individual ECG adverse experiences were reported in 15 patients.
o Ten (10) of these patients had a history of cardiovascular disease or a baseline abnormal
ECG. The only adverse experience Grade 3-5 was the myocardial infarction (Grade 4).
o None of the adverse experiences led to dose modification or discontinuation of Vorinostat
treatment. QTc measurements were not specified to be collected as discrete data in this
protocol.

The following table summarizes specific ECG findings reported as adverse experiences for the
overall population broken down into 3 by classifications:

o Ischemic events (myocardial infarction, electrocardiogram ST or ST-T segment
abnormal)

o Rhythm events (sinus bradycardia, electrocardiogram QT prolonged, ventricular
extrasystoles, sinus arrhythmia, tachycardia, bundle branch block, electrocardiogram QT
corrected interval prolonged)

o Other events (electrocardiogram T wave -abnormal, electrocardiogram P wave abnormal,
ventricular hypertrophy, electrocardiogram repolarization abnormality)

The only ECG adverse experience classification observed in 2 10% of the overall population was
rhythm events (11/74, 14.9%).

Table 243. Number (%) Of Patients with Specific ECG Adverse Experiences by
Classifications (Incidence >0% in One or More Dose Levels) (Applicant's Table)

458 mg once daily x Td'wk Total Pagents
=74y =74
% n Yo
Tzchemvic Events 3 B.8%) 3 (6.8%)
Bhythm Events 11 {14.8%) 11 {149%)
Other Events 6 (8i%) 6 (8.1%;
Ischemic svemts = myocsrdial imfarction. electrocardiogram  ST-T segmend sbmomesl

electrocardiogram ST seginent abnonual. :

Bhythm events = sizms bradycardia, elecmocardiogramy (T prolonged, venmicufar extrasysioles, sinus
sarhvtbmia, tachveardia, bundle branch block, electrocsrdiogram QT corrected interval prolonged.
QOther evenis = elecrocsrdiogram T wave sbuomal, elecrocardiogrsm P wave abnormal. venticular
hypertrophy, electrocardiogram repolanisation abnormalisy.

A pafient 15 counted only once within a3 specific preferred term even 1f more than one adverse
expenence with specific prefered ferm occired.

Adverze experience terms &re from MedDEA Version 8.1

Data Source: [16.4.2]
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Exploratory analysis for patient and disease factors predictive of SAEs

Investigation of baseline characteristics including gender, age, baseline ECOG, normalized dose
by body weight (mg/kg), serum lactate dehydrogenase (LDH), and disease stage on a
multivariate logistic regression analysis did not reveal any factors that might be predictive of
serious adverse experiences, whether or not considered drug-related.

These data are shown in the following two tables.

Baseline ECOG had a statistically significant effect on serious adverse experience at the 5%
level (P = 0.023). A higher ECOG score was associated with a higher likelihood of having a
serious adverse experience.

None of the other effects, including drug-related serious adverse experiences by baseline ECOG,
were statistically significant at the 5% level.

The lack of weight effect suggests that the use of normalized dose by body weight for safety is
not warranted.

Reviewer Comments: These analyses are exploratory and using unadjusted p value is
misleading. The finding of higher ECOG score associated with a higher likelihood of having a
serious adverse experience is unusual.

Table 244. Analyses of Factors Predictive to Serious Adverse Events (Exploratory Analyses
— Logistic Regression) (Applicant's Table)

Odds Rado Estimate p-Value

Variable/ Covanate

Gender (Xfale vs Fenle} Q.775 0.720
Age (=80 vs £ 60) 1918 49
Baseline ECOG 10.1.2) 34623 4023
Nermaiized Dose By Body Weight imzkg) 1179 0630
LDH {=1 X normal vs = 1 X normal} 1.707 4499
CTCL Stage (TVIV v TID 1.562 {347

Data Source: 116.4.1; 16.4.2; 164.3]

Table 245. Analyses of Factors Predictive to Drug-related Serious Adverse Events (Exploratory
Analyses — Logistic Regression) (Applicant's Table)

Variable/Covarlage Estunate p-Value
Gender (Wake vs Famsle) 1.047 3261
Age (60 15 £50) 0485 0447
Baseline ECOG {5.1.2} 2639 0.138
Nommalized Dose By Body Weight (mgike) 1222 0671
LDH {1 X normmaf vs = 1 X normal) 2682 1318
CTCL Stage (OLTV vs 1I) 70435 G104

Data Seurce: 116.4.1: 16.4.2: 164.3]

Subjects at Increased Risk, Pregnant Women and Other Potentially Vulnerable Subjects

o Not applicable to this study
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Discussion and Conclusions
Discussion

This study was a multicenter, open-label, Phase 11 trial designed to provide an assessment of the
efficacy and safety/tolerability of Vorinostat in patients with advanced CTCL who were refractory to
or intolerant of other prior therapy.

In this study, Vorinostat provided clinically meaningful responses as determined by skin severity
weighted assessment tool (SWAT) scores. The SWAT measurements were supported by annotated
body diagrams and digital photographs. Pruritus was reduced as measured by serial pruritus scores
provided by the patients. The safety profile of Vorinostat was acceptable for an agent used in the
treatment of CTCL.

Unlike some cancers, durable complete remissions are unusual in advanced CTCL. This chronic
relapsing and increasingly debilitating disease is currently treated with agents that produce transient
reductions in disease manifestations and ameliorate disease-related symptoms. Clinical management
of these patients requires a sequence of treatments that are capable of controlling the disease without
inordinate irreversible side effects. Therefore patients with advanced CTCL require new therapies
that can result in additional clinically beneficial responses. Choice of agents must balance the safety,
tolerability, extent of response, and durability of response. Vorinostat should be judged based on its
ability to produce responses in patients who have failed other therapies, as new treatments are greatly
needed to re-induce responses in refractory patients. Furthermore, Vorinostat is well tolerated; there
is no evidence of the irreversible toxicities sometimes associated with other salvage therapies. In this
way, Vorinostat provides a valuable non-cross resistant treatment option for refractory and relapsed
CTCL patients.

Efficacy

Vorinostat treatment resulted in a response rate of 29.5% (95% CI: 18.5%, 42.6%) in patients with
CTCL (Stage 1IB or higher) who had progressive, persistent, or recurrent disease on or following 2
systemic therapies, one of which contained bexarotene unless the patient was intolerant of or not a
candidate for bexarotene. This met the pre-specified criteria for a positive trial.

The median response duration (defined as the time when criteria were first met for CCR or PR until
the first date when a skin assessment by SWAT was greater then 50% of the difference between
baseline score and nadir score and if the magnitude of increase in the score was confirmed by a
second assessment 1to 4 weeks thereafter) exceeds 4 months as the majority of patients who
responded continued to respond at the time of data cut-off. Fifteen (15) patients continued on study
therapy at the time of data cut-off.

Most responses were noted during the first 2 months of treatment, although some patients showed
initial improvement but did not meet the criteria for response until beyond 4 months of evaluation.
Median time to progression had not been reached but is estimated to exceed 5 months.

Eighteen (18/59, 30.5%) patients with CTCL Stage 1IB and higher had pruritus relief without an
increase in the use of anti-pruritic medications.

Twenty-seven (27/61, 44.3%) patients with CTCL Stage IIB and higher had evidence of clinical
benefit as indicated by either a response defined by SWAT or pruritis relief or both.
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In addition to the 22 patients who had demonstrated an objective response, 10 patients with Stage 1IB
or higher CTCL (AN1002, AN1021, AN 1026, AN1036, AN1045, AN1050, AN1052, AN1069,
AN1076, and AN 1078) and one patient with Stage IB (AN1019) had experienced stable disease,
defined as absence of disease progression or response, for 24 weeks.

Therefore, 33/74 (44.6%) patients of all stages and 28/61 (45.9%) of patients Stage IIB or above
CTCL demonstrated either objective response or 24 weeks of stable disease.

Among the patients continuing on the study, mean reduction in SWAT scores from the baseline was
approximately 20% by Week 9 and continued to improve to approximately 35% at Week 25.

Response to Vorinostat was similar whether or not patients responded to previous bexarotene or
other last systemic therapy. The proportion of patients who did not respond to bexarotene but
responded to Vorinostat was similar to the proportion of patients who did respond to bexarotene and
subsequently responded to Vorinostat.

Presence or absence of response to the last systemic therapy preceding Vorinostat treatment did not
alter the proportion of patients who responded to Vorinostat. This suggests that the clinical activity of
Vorinostat is not cross-resistant to bexarotene or to other available marketed and investigational
therapies for CTCL.

Although response rates with new treatment regimens such as bexarotene have been higher than
those previously attained with older therapies, the need for additional therapies exists because the
majority of CTCL patients remain refractory to or relapse on currently available treatments.
Moreover, not all patients are candidates for bexarotene therapy due to its side effect profile. There
was no discernable impact of response to last treatment or response to prior bexarotene treatment on
subsequent efficacy of Vorinostat. Vorinostat responses were observed in 7/20 patients (35.0%) who
had failed to respond to bexarotene as their most recent prior systemic therapy and in 10/39 (25.6%)
of patients who had failed prior bexarotene therapy at any time.

The responses to Vorinostat were not restricted to any identifiable demographic subgroup or clinical
characteristic. The demographics of the population in this study were consistent with the expected
patient population. The median age of 60 years, 82.4% with clinical stage > IIB, and 51.4% male
were representative of the CTCL population who would potentially use Vorinostat. This median time
from diagnosis of 2.5 years, presence of clinically abnormal lymph nodes in 45.9% of patients,
presence of Sezary syndrome in 40.5% of patients, a median of 3 prior systemic treatments for
CTCL, a baseline median pruritus score of 6, and a median SWAT score of 74 suggests that this was
a population with aggressive disease in need of new therapeutic options. Similar response rates were
observed in all groups studied: both early and advanced stage CTCL, Sezary syndrome pattents, and
patients with T3 tumor disease.

The appreciable response rate in Sezary syndrome patients was particularly notable as this is a
population with poor prognosis. The presence of Sezary cells generally correlates with a more
advanced stage of CTCL. The majority of Sezary syndrome patients had a greater than 25%
reduction in Sezary cell count. Among patients without a cutaneous objective response the majority
did show reduction in Sezary cell count. Some patients who had a cutaneous response did not have a
reduction in Sezary cell count due to low circulating count at baseline. Reductions in Sezary cell
count support the activity of Vorinostat in patients with advanced disease.
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Patients with a tumor component also demonstrated responses on SWAT assessments. There is a

> 50% reduction in the total tumor body surface area in 56.3% of patients with T3 tumor disease at
baseline and > 50% reduction in the sum of products for the greatest diameters of index lymph nodes
by physical exam in 41.7% of patients with measurable lymph nodes at baseline. These reductions in
tumor BSA, index lymph nodes, and physical exam were documented not only in patients who
achieved an objective response but in those in whom the criteria for PR based on SWAT score was
not met.

In addition to patients who met the criteria by SWAT score reduction for an objective response, a
considerable proportion of patients experienced a reduction in SWAT scores of between 25% and
50% for at least one time point in the study. Among the patients with Stage IIB and higher disease,
12/61 (19.7%) patients experienced this level of reduction at one time, a rate of 17/74 (23.0%) was
seen 1n the overall population. Improvement in skin disease, as measured in terms of best response, is
attained in 60/74 (81.1%) patients treated with Vorinostat. '

The symptom of pruritus significantly impacts the quality of life of CTCL patients. In this study,
patients were asked to evaluate the severity of the symptom at each of their visits. Most patients
presented at baseline with considerable pruritus as reflected by a mean baseline pruritus score of 6.
Pruritus relief was rapid with nearly a 2 point decrease in mean pruritus score by Week 4. By Week
17, the mean pruritus score continued to decline to just above 3. Overall 23/72 (31.9%) patients had
pruritus relief and 8/72 (11.1%) had complete resolution of their pruritus. By using a conservative
criterion (reduction of at least 3 points), 21/65 (32.3%) patients had improvement in the intensity of
this symptom and 6/65 (9.2%) patients had complete resolution of pruritus. A 3-point improvement
in pruritus intensity was pre-specified as the minimally important difference based on the standard
deviation (SD) of pruritus intensity at baseline among patients who had pruritus at study entry (N =
72 patients, SD = 2.5). This represents one SD, which is a more conservative estimate of minimal
important difference than the 0.5 SD method presented in the literature as one of several methods
used to define a minimal important difference.

_ The clinical value of Vorinostat therapy can also be measured by the length of time that patients
remained on therapy either with stable disease or with objective response. As of the data cut-off the
median time to progressive disease has not been reached and is estimated to exceed 5 months.
Similarly, median response duration has not been reached and exceeds 4 months.

Safety

The median and mean duration of exposure to Vorinostat were 115 and 130 days. Thirty-eight
(38/74, 51.4%) patients remained Vorinostat for more than 16 weeks and 20/74 (27.0%) patients
remained on Vorinostat for more than 24 weeks.

Compliance with prescribed therapy as assessed by capsule count was greater than 80% in 65/74
(87.8%) patients and the median percentage of prescribed drug taken exceeded 98%.

Vorinostat therapy was generally well-tolerated. Although nearly all patients had one or more
adverse experiences, only 9/74 (12.2%) patients discontinued study treatment due to adverse
experiences. Only 10/74 (13.5%) patients had a dose modification.

Serious adverse experiences were reported in 16/74 (21.6 %) patients and drug-related serious
adverse experiences were reported in 8/74 (10.8%) patients.
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Three (3) deaths were reported while on study, 2 of which were considered by the investigator to be
possibly related to Vorinostat. Both of these drug-related deaths occurred at different times on study:
one death occurred on Day 2 of study and was of unknown cause, and the other death was due to
ischemic stroke that began on Day 227. :

Of the 28 serious clinical adverse experiences reported, 13 were considered by the investigator to be
related to study drug including: anemia, death, deep venous thrombosis, dehydration, ischaemic
stroke, pulmonary embolism, streptococcal bacteremia, syncope, thrombocytopenia and
gastrointestinal hemorrhage. Pulmonary embolism (4/74, 5.4%) was the only drug-related serious
adverse experiences reported in more than one patient. There was one serious laboratory adverse
experience of increased blood creatinine that was considered by the investigator to be related to study
drug.

The most common drug-related adverse experiences could be classified into 4 symptom complexes:
gastrointestinal symptoms (diarrhea, nausea, vomiting, weight loss, decreased appetite, anorexia),
constitutional symptoms (fatigue, asthenia), hematologic abnormalities (thrombocytopenia, anemia),
and taste disorders (dysgeusia, dry mouth).

The only symptom complex experienced by more than half the overall population was
gastrointestinal symptoms (56/74, 75.7%). Gastrointestinal and constitutional symptoms along with
taste disorders, anemia and thrombocytopenia were frequently observed but usually not severe
enough to lead to discontinuation, interruption, or modification of Vorinostat treatment. Only
diarrhea, fatigue and nausea were reported in more than one-third of the patients. Diarrhea, fatigue,
nausea, anorexia, and dysgeusia were the 5 most commonly reported adverse experiences
respectively, both drug-related and non drug-related. The severity of these symptoms was generally
mild. Only fatigue (5/74, 6.8%) and pulmonary embolism (4/74, 5.4%) were reported at a severity of
CTCAE Grade 3 or higher in more than 5% of patients. Twenty-nine (29/74, 39.2%) patients had any
CTCAE Grade 3 or higher clinical adverse experience and 22/74 (29.7%) of patients had any
CTCAE Grade 3 or higher drug-related adverse experience. Of particular note, only 2 patients
experienced CTCAE Grade 3 and 1 patient experienced CTCAE Grade 4 thrombocytopenia.

Twenty two (22) patients had laboratory adverse experiences reported. The only laboratory adverse
experience which was observed in more than 5% of patients was increased blood creatinine. This was
noted in 12/74 (16.2%) patients and was clinically mild: Grade 1 in 9 patients, Grade 2 in 2 patients
and Grade 3 in 1 patient. No patients were discontinued as a result of a laboratory adverse
experience. A more comprehensive approach was to analyze all laboratory data by CTCAE Grade
and evaluate shifts in values. The most common laboratory abnormalities in clinical chemistry
parameters observed in more than 10% of patients during the study were increased serum glucose,
decreased serum calcium, increased alkaline phosphatase, increased aspartate aminotransferase,
increased serum cholesterol, increased serum triglycerides, total serum carbon dioxide, increased
serum creatinine, decreased serum potassium, decreased serum phosphorus, increased serum alanine
aminotransferase, and decreased serum glucose. The majority of these lab abnormalities were <
CTCAE Grade 2 severity. Of these more common laboratory abnormalities, CTCAE Grade 3 or
CTCAE Grade 4 events were reported in more than one patient only for increased serum glucose and
increased serum triglycerides.

A shift analysis was also performed. A clinically meaningful shift was defined as a shift from a

baseline of less than CTCAE Grade 3 to any post-baseline value of CTCAE Grade 3 or higher; or a
shift from CTCAE Grade 0 to CTCAE Grade 2. In this analysis, the only clinical chemistry
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parameters with clinically meaningful shifts from baseline that occurred in more than 10% of patients
were increased serum glucose in 18/74 (24.3%) patients and serum phosphorus in 8/74 (10.8%)
patients. Although the increase in glucose was noted, there was not an increase beyond baseline in
the number of patients who required treatment with insulin or other medications for diabetes mellitus.
As well, there were no occurrences of renal failure reported during the study.

Hematologic laboratory data were also analyzed by CTCAE Grade. The most common hematology
laboratory abnormalities observed in more than 10% of patients during the study were decreased
hemoglobin, decreased lymphocyte count, decreased neutrophil count, decreased platelet count, and
decreased WBC. The majority of these lab abnormalities were < CTCAE Grade 2 severity. Of these
more common laboratory abnormalities, CTCAE Grade 3 or CTCAE Grade 4 events were reported
in more than one patient only for decreased lymphocyte count (9/74, 12.2 %) and decreased platelet
count (3/74, 4.1%). There were no reported serious adverse experiences attributable to a low platelet
count. A shift analysis was performed on these laboratory values as well. In this analysis, the only
hematology laboratory parameters with clinically meaningful shifts from baseline that occurred in
more than 10% of patients were decreased lymphocyte count in 19/74 patients (25.7%) and decreased
neutrophil count in 8/74 patients (10.8%). .

The significance of the laboratory abnormality of decreased absolute lymphocyte count is uncertain
when considered in the background of a disease in which the pathophysiology includes the lymphoid
compartment. '

Among the infrequent, although severe, adverse experiences, thrombotic experiences (deep venous
thrombosis and associated pulmonary embolism) were noted in 4 patients in (AN1015, AN1058,
AN1059 and AN1070). The clinical course for these 4 patients is detailed in the Narratives in the
following section. In some instances, these patients had a history of prior thrombotic experiences and
in addition to an underlying neoplastic process may have had lymphadenopathy that impinged on
blood vessels and clinically significant edema in the extremities that may have predisposed them to
thrombotic experiences. There is no common theme among these patients as to the timings of the
events or locations. Venous thromboembolic events (VTEs) occur at increased frequency in cancer
patients, cancer patients treated with chemotherapy, and lymphoma patients; incidences in some
series as high as 30%. '

The occurrence of venous thromboembolic events in any of the safety populations is not unexpected.
VTE:s are well documented to be associated with cancer. This association is further supported by the
high rate of incident cancer detection or development in patients following identification of
idiopathic thromboembolism. The pathogenesis of thrombosis in cancer patients is multifactorial.
Tumors produce factors that may impair the anticoagulant and fibrinolytic mechanisms and induce a
prothrombotic or hypercoagulable state. There is evidence to suggest that the risk of developing
thromboembolic events depends on tumor type, the stage or extent of the cancer, and chemotherapy.
Additional factors, such as previous history of thromboembolic event, age, immobilization, surgery
and catheters, contribute to further increasing the risk.

The natural history for the development of thromboembolism in CTCL patients is currently

unknown. Only rare case reports are published. The occurrence of thromboembolic events among
CTCL patients in recent clinical studies is quite variable ranging up to 11% in the pivotal, phase
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I trial of denileukin diftitox (ONTAKm; Ligand Pharmaceuticals, San Diego, CA). In a report of 10
CTCL patients treated with pegylated doxorubicin, one patient, with a complete response, died 12
months later from a pulmonary embolism that was determined not related to either treatment or
disease. At least one case of pelvic thrombosis and pulmonary embolism was reported by the FDA in
their medical review of bexarotene for CTCL. Fatal pulmonary embolism has also been reported in a
retrospective series of CTCL patients.

A recent observational study noted a 12% incidence of venous thromboembolic events with a range
from 2.7 — 72% depending on the presence of identified risk factors of inpatient treatment, prior DVT
in medical history, family history of DVT, chemotherapy, fever and CRP elevation. A second
observational study of cancer patients reported a 7.3% incidence of VTE during or within 3 months
after chemotherapeutic treatment and an annual incidence was 10.9%. A third study reported an
incidence of 7.8% for VTE in cancer patients.

Rates of VTE may be as high as 20% in advanced stage breast cancer or non-small cell lung cancer
patients treated with chemotherapy. The reported rates range from 5% to 10% for Hodgkin’s or non-
Hodgkin’s lymphoma patients and from 20% to 60% for patients with CNS lymphoma or high grade
gliomas.

Patients in Vorinostat studies underwent routine scheduled evaluations to evaluate their tumor status.
Incidental detection of pulmonary embolism was noted in at least one case. Two studies have
estimated the frequency of incidental clinically silent pulmonary embolisms in cancer patients at 2.6
to 9%.

One unexplained death was observed in this study (AN1048). It is not known whether this patient
took any Vorinostat, however an overdose cannot be ruled out. This patient’s complicated clinical
course prior to entering the study is detailed in the Narrative in the next section. Of note, this patient
was hypokalemic the day before death and had a history of congestive heart failure. Her baseline
ECG did not show any new ischemia or QT prolongation.

Fifteen (15) patients were reported as having clinically significant ECG changes. The only serious
adverse experience reported was a non-fatal myocardial infarction which was considered by the
nvestigator to be unrelated to the study drug. Two (2) patients had the ECG adverse experiences of
QT prolonged and QT corrected interval prolonged, CTCAE Grade 2 and Grade 1 respectively. Both
of these adverse experiences were felt to be possibly related to study drug.

Due to impairment of skin integrity, CTCL patients are at high risk for infection. Furthermore, prior
cytotoxic chemotherapy may further impair these patients’ immune defenses. Three (3) infections
were reported as serious adverse experiences (sepsis, streptococcal bacteremia, and enteroccocal
infection). All required the patients to be hospitalized; however, only streptococcal bacteremia was
considered drug-related. All of the reported infections eventually resolved.

Efficacy and Safety Conclusions
In this study of patients with advanced CTCL receiving Vorinostat, it can be concluded that:

1. Vorinostat provides clinically meaningful responses in a substantial proportion of patients with
advanced CTCL (Stage IIB and higher), who have progressive, persistent, or recurrent disease on or
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following 2 systemic therapies. Prior therapy must have included bexarotene unless the patient is
intolerant of or not a candidate for bexarotene therapy.
2. Vorinostat provides clinically meaningful responses in a substantial number of patients within the
three prespecified subgroups: Sezary syndrome patients, T3 tumor patients, as well as in the overall
population including lower clinical stage patients.
3. The median duration of objective response and the median time to progression are clinically
meaningful.

o The median duration of objective response has not been reached, but exceeds 4 months.

o The median time to progression has not been reached but is estimated to exceed 5 months.
4. The median time to response is less than 2 months.
5. Vorinostat provides clinically meaningful reduction in pruritus in a substantial number of
symptomatic patients with CTCL refractory to or intolerant of at least 2 prior therapies including
bexarotene.
6. There was no discernable impact of response to last treatment or response to prior bexarotene
treatment on subsequent efficacy of Vorinostat.
7. Vorinostat has an acceptable safety profile and is generally well tolerated in this patient
population.

APPEARS THIS WAY
ON ORIGINAL
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Narratives
AN1004
Serious Adverse Experiences: Myocardial Infarction and Erythroderma

AN1004 a 50-year old black female entered the study with Stage I'V cutaneous T-cell lymphoma
diagnosed in 1992. The patient’s pertinent medical history includes hypercholesterolemia,
hypertension, coronary artery disease, and drug hypersensitivity to pentostatin. Prior oncologic
treatment(s) mechlorethamine, bexarotene, interferon, doxorubion, cyclophosphamide, vincristine,
pentostatin, radiation, and psoralen longwave ultraviolet radiation (PUVA). Concomitant
medications include cholestyramine, lovastatin, topical fluocinonide, cetirzine, cephalexin, and folic
acid.

The patient started treatment with Vorinostat 400 mg by mouth once adayon = —

-—

On — (Day 31), the patient experienced dyspnea and positional chest pain and was
admitted to the hospital. Admitting chest x-ray was normal and laboratory results revealed creatine
kinase of 469 IU/L, elevated high-density lipoprotein (HDL) (baseline 47) and low-density
lipoprotein (LDL) (baseline 216) (laboratory results for - — are not available) and an EKG
with no changes. The patient was found to have complete occlusion of her circumflex artery that
required a balloon angioplasty which was performed on™ ~— The patient was diagnosed
with a myocardial infarction and moderate coronary artery disease due to poorly controlled
hyperlipidemia. The patient was placed on losartan, clopidogrel, lisinopril, atenolol, and aspirin. The
patient recovered and was discharged from the hospitalon  —

Study therapy was interrupted on _/ due to concomitant and reinitiated on
due to a re-occurring non-serious adverse experience of hypertension.

On - Day 140), the patient developed dyspnea and severe erythroderma and leg pain. The
patient was unable to perform daily activities and was bed-ridden due to these events. The patient
was admitted to the hospital. A chest x-ray and electrocardiogram was performed with normal
results. Admitting laboratory results revealed Sezary panel (CD4+ CD26-) T-cell lymphocyte count
45% and blood cultures were normal. Results of a skin biopsy are unavailable. The patient was
treated with prednisone and unspecified prophylactic antibiotics. The patient’s symptoms improved,
prednisone was discontinued and methotrexate and atenolol were initiated. Worsening of
erythroderma and dyspnea improved with the initiation of prednisone. The patient was discharged
from the hospital op - . Study therapy was discontinued on 07-Sep-2004 due disease
progression.

In the opinion of the investigator, the serious adverse experience of Grade 4 myocardial infarction
and Grade 3 worsening of erythroderma were considered not related to study therapy.
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AN1008
Serious Adverse Experiences: Dehydration, Blood Creatinine Increased and Ischemic Stroke

AN1008, a 71-year old white female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 15-Feb-2001. The patient’s pertinent medical history inchades diabetes, hypertension,
hyperglycemia, hyperlipidemia, weakness, dizziness, herpes simplex and confusion. Prior oncologic
treatment(s) include interferon, bexarotene, alemtuzumab, dexamethasone, temozolomide,
gemcitabine, doxorubicin, denileukin diftitox, and corticosteroids. Concomitant medications included
metformin, quinapril, fentanyl, hydroxyzine, allopurinol, nystatin, megestrol and colchicine.

The patient started treatment with Vorinostat 400 mg by mouth once a day on ~ —, Study
therapy was interrupted on 19-Nov-2004 and reinitiated on 30-Nov-2004 due to non-serious adverse
experience (NSAE) of Grade 1 thrombocytopenia. On 01-Dec-2004, study therapy was reduced to
300 mg by mouth once a day to due (NSAE) of thrombocytopenta. On 17-Feb-2005 study therapy
mnterrupted and reinitiated on 24-Feb-2005 due to unexplained missed doses by patient.

Op — (Day 204), the patient tripped and fell hitting her head. She was taken to the
emergency room. At the hospital, the patient’s blood pressure was 96/58, (pulse and temperature not
available) and she complained of a sore neck and occipital area, although she was able to move all
extremities. A CT scan of the head revealed no evidence of a subdural hematoma and a chest x-ray
performed was normal. Admitting laboratory results revealed hemoglobin blood urea nitrogen 56
mg/dL (baseline 22 mg/dL), creatinine 4.0 mg/dL (baseline 2.2 mg/dL) and creatine kinase (CK) 600
IU/L (baseline value unavailable). Electrolyte laboratory values are not available. The patient
reported that over the past two weeks she was unable to eat, but was drinking water. No decrease in
urine output was reported. The patient was diagnosed with dehydration and increased creatinine.
Treatment included rehydration with intravenous fluids. Laboratory results on R revealed
creatinine at 1.6 mg/dL. The patient was considered recovered and discharged to home. Study
therapy was interrupted on - nd reinitiated or  —

—

On’ - {Day 227), the patient was brought to the emergency room after sustaining a fall.
She collapsed suddenly, but was alert. She did not respond to oral commands and was aphasic. Vital
signs in emergency room temperature 36.6°C, blood pressure 146/61 mmHg, respiration rate 20
breaths/min, pulse 70 beats/min, pulse oxygen 99% on room air. The patient appeared lethargic,
opened her eyes, and responded to painful stimuli, both pupils pinpoint and reactive to light.
Neurological findings could not assess strength, though right side more flaccid and hypotonic then
the left side. Cranial nerves could be assess, Babinski positive on right side and head CT scan
revealed decreased attenuation on the right occipital region, cerebral/cerebellar atrophy, enlarged
ventricles with prominent sulci. There was no hemorrhage, hematoma or mass lesions evident and
midline shift or extra cerebral collection of fluids. No additional head CT/MRI were performed. EEG
findings were abnormal with generalized slowing, slightly more predominant on the left side. ECG
findings indicated normal sinus rhythm, T wave abnormal. Anterolateral ischemia was considered. A
neurology consult concluded that the patient present with a complete stroke. Admitting laboratory
results revealed white blood cell count 33.9 x103/microL (baseline 52.3 x103/microL), hemoglobin
11.1 gm/dL (baseline 12.3 gm/dL), platelets 106 x103/microL. (baseline 105x103/microL ),
prothrombin time (PT) 11.6 sec (baseline 10.4 sec), blood urea nitrogen 30 mg/dL (baseline 15
mg/dL), carbon dioxide 18 mEq/L (baseline 19 mEq/L), and creatinine 2.1 mg/dL (baseline 1.3
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mg/dL). The patient received nasogastric feeding tube and was transferred to a hospital close to her
home. The patient’s status declined and she was transferred to a nursing home on = and
on - e patient died. It was noted by the investigator the complications of stroke and
cutaneous T-cell lymphoma (CTCL) are probable causes of death. Study therapy was discontinued
on 05-May-2005.

In the opinion of the investigator, the serious adverse experience of Grade 3 blood creatinine
increased and Grade 3 dehydration were considered related to study therapy. Grade 4 ischemic stroke
was considered possibly related to study therapy.

AN1012
Serious Adverse Experience: Sepsis

AN1012, a 74-year old white female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed in 1992. The patient’s pertinent medical history includes urinary tract infection,
pollakiuria, pruritus, peptic ulcer, arthralgia, osteoporosis, cardiac murmur, hypothyroidism,
anisocytosis, left arterial enlargement, and diverticulum. The patient entered the study with a urinary
tract infection (50-100 white blood cells in urine) treated with ciprofloxacin. Prior oncologic
treatment(s) include radiotherapy, psoralen long-wave ultraviolet radiation (PUVA),
mechlorethamine, bexarotene, interferon, denileukin diftitox, fluorouracil, methotrexate,
gemcitabine, and carmustine. Concomitant medications included hydroxyzine, levothyroxine,
oxycodone, enoxolone and hyaluronate, and epoetin alfa.

The patient started treatment with Vorinostat 400 mg by mouth once a day on ~ —

On —_ Day 27), the patient experienced sepsis and was admitted to the hospital. Labs
results from — .emoglobin 11.1 gm/dL (baseline 11.6 gm/dL), absolute lymphocyte
count 0.5 x103/microL (baseline 0.81 x103/microL), absolute neutrophil count 9.9 x103/microL.
(baseline 4.45 x103/microL), blood urea nitrogen 21 mg/dL (baseline 16 mg/dL), creatinine 1.2
mg/dL (baseline 0.9 mg/dL), glucose 151 mg/dL (baseline 95 mg/dL), sodium 129 mg/dL (baseline
140 mg/dL), protein 100 mg/dL (baseline negative), blood culture revealed Staphylococcus aureus,
and urine culture mixed bacterial organism suggestive of contamination. Chest x-ray results were
consistent with chronic obstructive pulmonary disease (COPD) without acute cardiopulmonary
disease. The patient was treated with intravenous vancomycin. On 30-Nov-2004, the patient received
two units of platelets due to count decrease on 29-Nov-2004 of 59 x103/microL (baseline 379
x103/microL). The patient was discharged from the hospital on - it was reported that the
patient recovered from sepsis and laboratory tests on 04-Dec-2004 were normal. The patient was

- seen 1n the clinic for her next scheduled visit and blood cultures were repeated since the patient felt
poorly and experienced chills. Laboratory results for 04-Dec-2004 are not available. On 14-Dec-
2004 laboratory results revealed hemoglobin at 11.09 gm/dL, platelet count 124 x103/microL,
absolute neutrophil count 0.4 x103/microL, and lymphocyte count 4.1 x103/microL and study therapy
was discontinued. The patient subsequently discontinued from the study due to disease progression.
In the opinion of the investigator, the serious adverse experience of Grade 3 sepsis was considered
not related to study therapy.
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AN1015
Serious Adverse Experiences: Deep Vein Thrombeosis and Pulmonary Embolism

ANI1015 a 42-year old black women entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 15-Jun-2001. The patient’s pertinent medical history includes depression, hypertension,
pruritus, left leg pain, inguinal mass, diverticulosis, upper respiratory tract infection, and fibrocystic
breast disease. Prior oncologic treatment(s) include psoralen long-wave ultraviolet radiation (PUVA),
bexarotene, methotrexate, interferon, unspecified investigational drug, cyclophosphamide and
doxorubin and prednisone and vincristine (CHOP), gemcitabine. Concomitant medications included
hydrochlorothiazide, sertralin, and topical triamcinolone.

—

The patient started treatment with Vorinostat 400 mg by mouth once a day on _

—

On - Day 56), the patient was admitted to the emergency room with left thigh swelling
that had progressed over the past 2 days accompanied by subjective fevers and significant pain (pain
scale: 9/10 burning) with no chest pain. Upon physical exam, the left thigh was grossly edematous
down the calf without specific mass and several areas of chronic ulceration on the thigh. There were
good pulses on all extremities, no extremity tenderness, and pitting edema to the left hip. An
ultrasound of the left lower extremity was performed and the patient was diagnosed with an occlusive
expansile deep vein thrombosis (DVT) from the femoral vein to trifurcation and non-occlusive clot in
the greater saphneous vein, and left arterial descending coronary vein in the groin. The radiologist
noted that the ultrasound had multiple large heterogeneous abnormal appearing lymph nodes in the
left groin. These could represent nodes involved with tumor and infection cannot be entirely
excluded. Laboratory results on —  were within normal limits. The patient was diagnosed
with deep vein thrombosis (DVT) and admitted to hospital for observation and treatment with
enoxaparin and hydromorphone. On = —~ 1e patient was discharged to home with
enoxaparin, oxycodone, and warfarin. Study therapy was discontinued on =~ — 3.

On - Day 63), the patient reported that she had had 3-4 episodes of midsternal chest
pressure, shortness of breath, burning chest pain, and left thigh with +2 edema and tenderness. She
was sent to the emergency room for further evaluation for possible pulmonary embolism. Laboratory
results were within normal limits with the exception of hemoglobin 11.8 gm/dl (baseline 13.3
gm/dL), prothrombin time was slightly increased at 13.9 sec (baseline 9.5 sec), and an under-
therapeutic range INR 1.2 (baseline 0.9). Electrocardiogram and pulse oximetry were unremarkable.
She was placed on a cardiac monitor. Ventilation profusion scan results were high probability scan
for pulmonary embolism. The patient was admitted to the hospital with a diagnosis of a pulmonary
embolism. The patient was continued on enoxaparin. By - the patient was discharged
from the hospital and it was noted the patient had not recovered. On 31-Jan-2005 the patient
recovered from the deep vein thrombosis and pulmonary embolism. A follow-up evaluation on 01-
Feb-2005 revealed that the patient’s disease was “flaring” and a recommendation for radiation
oncology and stem cell transplant was made. However, the patient was discontinued from the due to
this adverse experience.

In the opinion of the investigator, the serious adverse experience of Grade 4 deep vein thrombosis
and Grade 4 pulmonary embolism were considered to be related to study therapy.
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AN1027
Serious Adverse Experience: Squamous Cell Carcinoma

AN1027 a 70-year old white male entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 15-Jun-2001. The patient’s pertinent medical history includes squamous cell
carcinoma, basal cell carcinoma, lung nodule, pre-auricular skin cancer, and onychomycosis. Prior
oncologic treatment(s) include interferon and bexarotene. Concomitant medications include
atorvastatin. '

The patient started treatment with Vorinostat 400 mg by mouth once a day on 21-Dec-2004.

On 07-Sep-2005 (Day 261), the patient had a 4 mm papule on his left cheek and underwent a biopsy
which revealed squamous cell carcinoma in situ. On 05-Oct-2005, an excision was performed and
was found to have clear margins. The patient recovered and no action was taken with study therapy.

In the opinion of the investigator, the serious adverse experience of Grade 2 squamous cell
carcinoma was considered not related to study therapy.

AN1030
Serious Adverse Experience: Squamous Cell Carcinoma

AN1030, a 70-year old white male entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 16-Feb-2002. The patient’s pertinent medical history includes colon and gastric cancer,
dysuria, partial colectomy, and gastrectomy. Prior oncologic treatment(s) include psoralen long-wave
ultraviolet radiation, bexarotene, chlorambucil, methotrexate and prednisone. Concomitant
medications included minoxidil.

The patient started treatment with Vorinostat 400 mg by mouth once a day on 30-Dec-2004.

On 19-May-2005 (Day 141), the patient had scaly plaque on the left side of the near and neck. It was
considered these lesions were present previously but were not specifically noted due to concurrent
cutaneous T-cell lymphoma. With the improvement of his cutaneous T-cell lymphoma it became
more noticeable and suspicious for squamous cell carcinoma or basal cell cancer. Both lesions were
biopsied and the pathology report showed squamous cell carcinoma in situ. The patient has a
definitive re-excision on 02-Jun-2005. It was noted that the patient had chronic sun damage to his
skin as well as a history of psoralen long-wave ultraviolet radiation which are believed the likely
causative of events. The patient recovered and no action was taken with study therapy.

In the opinion of the investigator, the serious adverse experience of Grade 2 squamous cell
carcinoma was considered not related to study therapy.
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AN1033
Serious Adverse Experience: Worsening of Cutaneous T-cell Lymphoma

AN1033, a 75-year old black female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 01-Sep-2002. The patient’s pertinent medical history includes systolic murmur,
hyperthyroidism, abnormal electrocardiogram, and Sezary syndrome. Prior oncologic treatment(s)
include radiotherapy, triamcinolone, bexarotene and interferon. Concomitant medications included
doxepin and cephalexin.

The patient started treatment with Vorinostat 400 mg by mouth once a day on -

On 16-Feb-2005 study therapy was reduced to 300 mg by mouth once a day due to a non-serious
adverse experience (NSAE) of increased blood creatinine.

On- —_ ‘Day 43), the patient was discontinued from the study due disease progression. The
patient had been in a hospice and on _ (Day 52), the patient died due to a worsening of
the cutaneous T-cell lymphoma. '

In the opihion of the investigator the serious adverse experience Grade 5 worsening of cutaneous T-
cell lymphoma was not related to study therapy.

AN1040
Serious Adverse Experience: Worsening of Cutaneous T-cell Lymphoma

AN1040, a 53-year old white female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 18-Feb-2004. The patient’s pertinent medical history includes muscle cramps, pruritus,
edema lower extremity, nausea, fatigue, skin fissuring, hypothyroidism, intestinal obstruction,
dyspnea on exertion, anemia, and pseudomonas infection. Prior oncologic treatment(s) include
bexarotene, interferon, alemtuzumab, cyclophosphamide, doxorubicin and vincristine. Concomitant
medications included hydroxyzine, mupirocin, quinine, dapsone, trimethoprim, doxepin, oxycodone,
paroxetine, furosemide, levothyroxine, megestrol, methylphenidate, meperidine, hydromorphone,
voriconazole, azithromycin, methylprednisone, and dexamethasone.

The patient started treatment with Vorinostat 400 mg once a day on ~ — . Study therapy was
interrupted on —_

On' - (Day 54) the patient was admitted to the hospital with symptoms upon admission of
fatigue, rhinorrhea, anorexia, nausea, constipation, chest tightness with pain radiating to the right arm
10 days prior to admission, trouble opening jaw due to enlarged lymph nodes, burning and painful
skin, occasional numbness of hands and feet, and dysuria related to painful and thickened labia.
Study therapy was interrupted. Her oxygen saturation was 93% on room air with desaturations to
87% on exertion. Bilateral breath sounds were normal with poor air entry in general. A CT scan of
the chest, abdomen and pelvis revealed interval development of bilateral diffuse predominately lower
lung nodular opacities with diffuse interlobular septal thickening and ground glass opacification. She
had bilateral bulky axillary, inguinal and right iliac lymphadenopathy. The impression and plan
included pulmonary-consult for atypical lung process since patient was on multiple prophylactic
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antibiotics and differential diagnosis included mycobacterial, fungal (aspergillosis, coccidiomycosis),
pneumocvtis carinii infection, (community acquired pneumonia), or lymphoma. Laboratory results
on!. 7  revealed white blood cell count 13.1 x103/microL (baseline 8.4x103/microL),
absolute lymphocyte count 0.71 x103/microL (baseline not available), and absolute neutrophil count
9.9 x103/microL (baseline not available). The patient had a bronchoscopy with bronchial alveolar
lavage and transbronchial biopsy on —_ All the cultures were negative. The non-diagnostic
transbronchial biopsy contained no lung tissue; however, the cytometry on the bronchial, alveolar
lavage fluid revealed malignant T-cells. Therefore the diagnosis of progressive T-cell lymphoma
with lung involvement was confirmed on flowcytometry and did contribute to the patient’s chief
complaint of dyspnea on exertion. The patient was treated with fluticasone, albuterol, fentanyl, and
supplemental oxygen. The patient required persistent oxygen supplementation during hospitalization.
Duonebs were recommended for dyspnea to improve breathing. On - the patient was
discharged home. The patient discontinued from study on 19-Apr-2005 due to disease progression.

In the opinion of the investigator, the serious adverse experience Grade 3 worsening of cutaneous T
cell lymphoma was not related to study therapy.

AN1044

Serious Adverse Experiences: Gastrointestinal Hemorrhage, Streptococcal Bacteremia,
Anemia, Thrombocytopenia, Squamous Cell Carcinoma and Lung Neoplasm

AN1044, an 83-year old white male entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 15-Feb-2005. The patient’s pertinent medical history includes mastoiditis, leg edema,
granuloma, hepatic lesion, renal cysts, cervical radiculopathy, hyperthyroidism, anemia, chronic
obstructive pulmonary disease (COPD), lung nodule, bacteremia, aortic calcification, arterial
calcification, arterial disorder, right bundle block pattern, convulsion disorder, prostate cancer,
malignant melanoma, and squamous cell carcinoma. Prior oncologic treatment(s) include
triamcinolone, methotrexate, and bexarotene. Concomitant medications included triamcinolone,
aspirin, polysaccharide iron complex, darbepoetin alfa, timolol, bimatoprost, econazole, nystatin,
cephalexin, cyanocobalamin, cefpodoxime proxetil, fluconazole, levothyroxine, valproic acid,
esomeprazole, fluocinolone, itraconazole, furosemide, ceftriaxone, lansoprazole, levetiracetam,
divalproex, and oxcarbazepine. '

The patient started treatment with Vorinostat 400 mg by mouth onceadayon’ — .. On 28-
Jun-2005 study therapy dose returned to 300 mg by mouth once a day.

On — . (Day 27), the patient had an episode of decreased consciousness when exiting a car.
He was subsequently hospitalized for gastrointestinal bleeding (source unknown), viridians
streptococcus bacteremia, anemia and thrombocytopenia. Upon arrival to the emergency room, he
was lethargic and poorly responsive with little verbalization, afebrile, blood pressure was 97/53
mmHg, respiratory rate 60 beats/min, oxygen saturation was within normal limits on room air. A
chest x-ray showed no acute changes, and stool was reddish on rectal exam. Blood cultures were
positive for viridiansstreptococcus group. Laboratory results from 28-MAR-2005 revealed
hemoglobin (HGB) 6.8 gm/dL (baseline 12.9 gm/dL), platelets 9 x 103/microL (baseline 151
x103/microL), absolute neutrophil count 2.5 x103/microL (baseline 7.36 x103/microL ), blood urea
nitrogen (BUN) 49 mg/dL (baseline 20 mg/dL) albumin 2.7 gm/dL (baseline 3.6 gm/dL), sodium 128
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mEg/L (baseline 141 mEqg/L), calcium 7.8 mg/dL (baseline 9.3 mg/dL), plasma protein 5.9 g/dl
(baseline not available), alanine aminotransferase (AST) 13 IU/L (baseline 12 IU/L), creatine kinase
52 IU/L (baseline not available), and serum lipids normal. The remainder of chemistry panel was
noted to be normal. Study therapy with Vorinostat was interrupted. The patient’s treatment included
intravenous fluids, oxygen supplementation, and intravenous vancomycin. Due to drug sensitivity
vancomycin was changed to ceftriaxone. The patient was also received a red blood cell transfusion
and a platelet transfusion. Laboratory results on 29-MAR-2005 revealed hemoglobin 10.3 gm/dL,
platelets 148 x103/microL, prothrombin time (PT) 15.2 sec (baseline 1.07 sec), partial thromboplastin
time (ATTP) 27 sec (baseline 31 sec)), international normalization ratio (INR) 1.20 (baseline 1.1)
and plasma fibrinogen was high at 526 mg/d (no baseline available). On 31-MAR-2005, an upper
endoscopy was performed and revealed petechiae and erosions which the gastroenterologist reported
may have been the site of the patient’s gastrointestinal bleeding. It was noted that the patient not
hemorrhaging at time of the upper endoscopy. The patient was treated with a total of five units
packed red blood cells and three platelet transfusions and esomeprazole. On 03-APR-2005
Laboratory tests revealed blood urea nitrogen 14 mg/dL; creatinine 0.9 mg/dL; and sodium 132
mEqg/L. Cardiac enzymes and thyroid function tests were normal and valproic acid level was 79. The
patient was considered recovered from anemia, thrombocytopenia, and streptococcus viridians
bacteremia and was discharged from the hospital. On 06-APR-2005, follow-up laboratory results
revealed (WBC) 12.5 x103/microL, platelet 301 x103/microL, and HGB 11.3 g/dI. It was reported
that the patient recovered from gastrointestinal hemorrhage on 10-Apr-2005.

On —  (Day 45), a shave biopsy on the right elbow was taken with a diagnosis of
squamous cell carcinoma in-situ. On 26-Apr-2005 study therapy was reduced to 300 mg by mouth
once day.

On et (Day 80), the patient had a biopsy measuring 0.9 x 0.7 x 0.1 cm of another lesion
on the right elbow with a diagnosis of squamous cell carcinoma. On 06-May-2005 study therapy was
changed to 300 mg by mouth once a day for five consecutive days every seven days due to a non-
serious adverse experience (NSAE) of confusion. It was reported that the subject recovered from
both events of squamous cell carcinoma. Subsequently the patient discontinued from the study on 08-
Sep-2005.

On”~ - (Day 205), the patient developed a neoplasm on his left dorsal wrist. A shave
biopsy was performed. The results revealed a squamous cell skin cancer. Excision of the lesion via
Moh’s micrographic was performed on an unspecified date. The patient subsequently recovered. On

— s, a follow-up computed axial tomography (CT) revealed interval development of a new
1.3 x 1.2 cm spiculated nodule in the lower lobe of the right lung, and a new 0.9 x 0.8 cm nodule in
the middle lobe of the right lung. Both of the lesions were suspicious for malignant neoplasm. The
indeterminate nodules described in a prior CT scan were stable. As per the recommendation of the
patient’s oncologist, and request of the patient’s family, no biopsy or pursuit of a definitive diagnosis
was planned. Therefore, the etiology of the pulmonary nodules could not be determined. The
patient’s pulmonary nodules persisted.

In the opinion of the investigator, the serious adverse experience of Grade 3 gastrointestinal
hemorrhage, Grade 4 anemia, Grade 3 streptococcal bacteremia and Grade 4 thrombocytopenia were
considered related to study therapy. However, the patient had a history of melena, and had been on
aspirin treatment. The patient’s primary care physician stated that the patient had a stool guaiac test
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performed, and that the result was positive. Although the source of bleeding had not been identified,
gastrointestinal bleed was felt to be caused by combination of thrombocytopenia, dysfunctional
platelets, and other unknown factors.

It was noted that the patient was taking valproic acid (500 mg twice a day) for seizure history since
June 2003 and continued while on study drug. It was further noted that valproic acid was considered
a “HDAC inhibitor and it may also interfere with SAHA metabolism." The reporting investigator felt
that the exact role of valproic acid in this adverse event could not be clearly defined. The serious
adverse experiences of Grade 2 squamous cell carcinoma and Grade 2 Iung neoplasm were not
related to study therapy.

AN1048
Serious Adverse Experience: Death

AN1048, a 46-year old black female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 15-May-2003 with bone and node metastases. The patient’s pertinent medical history
includes hypothyroidism, benign thyroid nodule, mitral regurgitation, fungal pneumonia,
hypertension, ureteropelvic junction obstruction, cardiomegaly, aortic valve insufficiency,
tachycardia, atrial fibrillation, congestive heart failure, diastolic heart failure, potassium, magnesium,
and candidiasis. Prior oncologic treatment(s) include radiotherapy, mechlorethamine, triamcinolone,
bexarotene, interferon, pentostatin and gemcitabine. Concomitant medications included furosemide,
ciclopirox, ramipril, digoxin, carvedilol, voriconazole, diflucan, and levothyroxine.

The patient started treatment with Vorinostat 400 mg by mouth once a day on 16-Mar- 2005.

On 09-Nov-2004, the patient had a transesophageal echo performed and the results revealed the left
atrium was severely dilated, elevated left atrial pressure, and moderate mitral regurgitation. It was
noted the patient was seen at the Dermatology clinic on 02-Mar-2005. An EKG on 02-Mar-2005
showed normal sinus rhythm, rate 83 with left atrial enlargement and anterior infarct. Chest x-ray
revealed multiple fluffy nodules present throughout the lung fields associated with mediastinal and
hilar adenopathy. These nodules probably represent pulmonary parenchymal. Laboratory tests
revealed LDH 418 U/L and potassium 3.9 mEqg/L. It was also noted the patient received her last
radiation treatment to the localized axillary lymph nodes on 01-Mar-2005 due to rapid progression of
disease. ’

A CT scan on 04-Mar-2005 revealed progressive retroperitoneal and pelvic lymphadenopathy, and
new bilateral lung nodules and masses which are concerning for lymphoma. It was also reported that
the patient was short of breath and had cough. There were bibasilar rales that do not clear with
cough.

On 06-Mar-2005, at the patient’s screening visit she reported a cough that productive with whitish
sputum which grew Candida alb cans, deceased taste after radiation, and had difficulty breathing,
and she had been out of her furosemide for about a week. Her lungs revealed bibasilar rales and she
had a mitral valve regurgitation murmur. Laboratory test results revealed a magnesium count of 1.5
MEq/L (baseline value not available).
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On —~ the patient stated that she “is feeling well”. She also reported that she did not get
her carvedilol refilled and had stopped taking the medication after the initial month. The patient was
restarted on ramipril at 10 mg and it was recommended that she is likely to need a mitral valve
replacement.

On —  (Day 1), the patient “felt bad” but did not go to the emergency room and was found
dead in her bed the next morning on - It. was noted that emergency personnel threw out
all the patient’s medications and it is unknown if the patient had actually taken study therapy. An
autopsy was not performed. It was noted that on - — the patient was seen by her
cardiologist and was cleared prior to starting study therapy. The cardiologist had restarted the patlent
onramipril. On ~ — _unsuccessful attempts were made to contact the patient’s family.
Laboratory values early in the day on . —— revealed a potassium count of 3.0 mEq/] and
LDH count 573 U/L.

In the opinion of the investigator, although it was not confirmed, it was “assumed that the patient
took study therapy as instructed”, therefore the investigator considers the serious adverse experience
Grade 5 death was possibly related to study therapy.

AN1057
Serious Adverse Experience: Syncope

AN1057, a 67-year old white male entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 27-Jan-2001. The patient’s pertinent medical history includes coronary artery disease,
hypertriglyceridemia, hypothyroidism, and pollakiuria. Prior oncologic treatment(s) include
radiotherapy, triamcinolone, hypersensitive to bexarotene, and denileukin diftitox. Concomitant
medications included atenolol, prednisone, methotrexate and atrovastatin.

The patient started treatment with Vorinostat 400 mg once a day on —_

On.  — (Day 27), the patient was alert and oriented x 4 and ambulatory. At the clinic,
during the skin assessment, the patient had a syncopal episode from a sitting position. The patient
was placed in Trendelenburg position but was unresponsive for 20- 30 seconds. Vitals signs during
episode included BP 120/90 mmHg, pulse 64 beats/min, respiratory rate 14 breaths/min, and
temperature 36.6°C. The patient aroused on his own and was placed on a bradycardia-SR monitor.
The patient was treated with intravenous saline and supplemental oxygen and was transported to the
emergency department and admitted for inpatient observation. The patient reported a good appetite
and no recent weight loss. No previous syncopal episodes were reported. The patient recalled the
event and was alert and oriented. A neurological work up was not performed. Troponin levels were
negative x 3. An ECG showed sinus arrhythmia and bradycardia at a rate of 50, normal intervals and
non-specific ST-T wave changes. There was no significant ischemia or infarct patterned noted. The
patient denied nausea, vomiting or diarrhea and did not feel dehydrated the day of the syncope. The
discharge impressions included no evidence of dehydration, marked bradycardia since starting beta
blocker in January 2005, no evidence of ischemia, tachyarrhythmia, angina or dyspnea on exertion,
nothing to suggest a neurological cause and the incident was a combination of bradycardia and
questionable vaso vagal reaction. The patient was discharged to home with a recommendation to
follow up with a cardiologist in one week. Study therapy was discontinued on 03-May- 2005.
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In the opinion of the investigator, the serious adverse experience Grade 4 syncope was considered
related to study therapy.

AN1058
Serious Adverse Experience: Pulmonary Embelism

AN1058, a 57-year old white male entered the study with Stage 1IB mycosis fungoides diagnosed on
22-Aug-2003. The patient’s pertinent medical history includes anxiety disorder, hypertension,
pruritus, and menopause. Prior oncologic treatment(s) include mechlorethamine, bexarotene and
acitretin. Concomitant medications included conjugated estrogens, mtalopram hydrochlorothiazide,
topical dexoximetasone, and paroxetine.

The patient started treatment with Vorinostat 400 mg by mouth once a day on 22-Mar-
2005.

On 09-Aug-2005 (Day 141), chest computed axial tomography (CT) with contrast was performed on
the patient as part of the study procedure. The chest CT revealed stable mediastinal
lymphadenopathy, right lower lobe sub-segmental pulmonary embolus, and tiny pulmonary nodules,
compatible with previous granulomatous disease. The patient did not report shortness of breath, leg
pain or leg swelling. On 10-Aug-2005, a repeat chest CT performed on the patient demonstrated no
pulmonary embolus. Subsequently, another chest CT was requested to confirm the findings. On 12-
Aug-2005, a chest CT with contrast revealed no significant interval change from the chest CT
performed on 09- Aug-2005. On = , the patient was hospitalized for the treatment of
pulmonary embolus with intravenous hepann On — , the patient was placed on warfarin
therapy for anticoagulation. No action was taken w1th study therapy Conjugated estrogens (HRT)
were considered a contributor to this eventand on = _ her (HRT) were reduced from 1.25
mg to .625 mg. By ~ the patient recovered and was discharged from the hospital on
enoxaparin and warfarin. It was reponed that there was no evidence of the R506Q or G20210A
mutation. Follow-up information received reported that the patient appeared well and laboratory
results for protein C, protein S, lupus anticoagulant and factor V mutation tests did not yield any
positive findings. No further imaging studies have been performed and the patient remains under
treatment for this experience. The investigator felt the pulmonary embolus may have been caused by
several risk factors which included hormone replacement therapy (HRT); presence of lymphoma;
and/or recent motor vehicle accident on 13-Jun-2005.

In the opinion of the investigator, the serious adverse experience Grade 4 pulmonary embolism was
possibly related to study therapy.

AN1059

Serious Adverse Experience: Pulmonary Embolism

AN1059, a 64 year-old white male entered the study with Stage IV cutancous T-cell lymphoma
diagnosed on 23-Aug-1995. The patient’s pertinent medical history includes pruritus, melanoma in

situ, and umbilical hernia. Prior oncologic treatment(s) includes radiotherapy, psoralen long-wave
ultraviolet radiation (PUVA), mechlorethamine, fluocinolone, interferon, denileukin diftitox,

496



Clinical Review

Bhupinder S Mann

NDA 21991 Submission Number 000
Zolinza ™ (Vorinostat)

corticosteroids, bexarotene, and methotrexate. Concomitant medications included temazepam,
lorazepam, atorvastatin, and topical triamcinolone.

The patient started treatment with Vorinostat 400 mg by mouth once a day on —

On — Day 185), the patient experienced chest pain on inspiration, back pain, difficulty
unclenching his left hand and dyspnea and was hospitalized. The patient’s vital signs were
temperature 36.6°C; pulse 87 beats/min; blood pressure 118/75 mmHg, and oxygen saturation 93%
on room. Respiratory rate not provided. The patient’s electrocardiogram (EKG) was normal.
Elevated D-Dimer was 2.6. A ventilation profusion (VQ) scan was performed showing bilateral non-
matching defects with a definite segment defect on the right and a probable defect on the left was
abnormal as evidenced by 1 definite segmental sized mismatch and another probable mismatch. A
chest CT scan revealed an occlusive embolus in the posterior medial basal segment of the right lower
lobe with pulmonary infiltrate, non-occlusive thrombus in the posterior basal segment of the right
lower lobe, posterior basal segment of the left lower lobe. A bilateral femoral-popliteal duplex
revealed no evidence of deep vein thrombosis (DVT) within either common femoral-popliteal venous
system. The patient was diagnosis with bilateral pulmonary emboli and resultant pulmonary infarct
and treated with enoxaparin and warfarin. Study therapy was discontinuedon ~ — e to
this adverse experience. Laboratory results on —  revealed a white blood cell count of 9.3
x103/microL (baseline 7.3 x103/microL) and International Normalized Ratio (INR) 0.99 (baseline
1.1). Op — , the patient was discharged to home with an INR of 0.99. Therapy with
enoxaparin was to be continued until the patient’s INR was greater than 2. The patient’s vital signs
upon discharge were temperature 36.5°C; pulse 72; respirations 20; and blood pressure 95/61.

On 14-OCT-2005, the patient’s INR was 2.1 and there were no risk factors noted in the patient’s
medical history for pulmonary embolism. Additionally, imaging tests and physical exam did not
suggest the pulmonary embolism was related to the patient’s cutaneous T-cell lymphoma. No genetic
tests were performed and no further imaging studies expected. In follow-up, the investigator reported
that the expected duration for "this type of" adverse event would be 6 to 8 weeks. The patient’s
bilateral pulmonary emboli persisted. '

In the opinion of the investigator, the serious adverse experience Grade 4 pulmonary embolism was
possibly related to study therapy.

AN1063
Serious Adverse Experience: Spinal Cord Injury

AN1063, an 80-year old white female entered the study with Stage IV cutaneous T-cell lymphoma
diagnosed on 19-Dec-2001. The patient’s pertinent medical history includes herniated disc,
hypertension, high cholesterol, diabetes, shingles, cardiac murmur, edema lower limb, abnormal
electrocardiograms, and back pain. Prior oncologic treatment(s) include psoralen long-wave
ultraviolet radiation (PUVA), bexarotene, denileukin diftitox, triamcinolone, and prednisone.
Concomitant medications included lisinopril, furosemide, glyburide, atrovastatin, hydroxyzine,
amlodipine, tinzaparin, insulin (unspecified), enoxaparin, gabapentin, oxycodone, and tramadol.

The patient started treatment with Vorinostat 400 mg once aday on
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Study therapy was discontinued on 13-Aug-2005. On -_— (Day 124), the patient tripped
and fell. The fall resulted in a spinal cord injury and the patient was hospitalized. The patient did not
experience a loss of consciousness, but did strike her head resulting in a small left frontal contusion.
She immediately felt numbness and tingling in her arms and legs and was unable to move. Upon
admission to the hospital, the patient did not have a fever, headache, dizziness, chest pain, shortness
of breath or wheezing. The patient did report dysuria and her vital signs were stable. She was awake,
alert, oriented and her speech was clear and fluent. At the hospital, a head CT scan was negative for
hemorrhage. A CT scan of the cervical spine revealed multiple level degeneration with cervical
stenosis and the MRI showed severe stenosis at C4-C5, C5-C6, with chronic spondylotic changes and
probable soft disk herniation at C4-C5 with severe underlying cord contusion and questionable disk
disruption at C5-C6. No cord hemorrhage was identified. The overall impression was a dense
incomplete upper cervical cord injury secondary to stenosis at the above levels. On ' — , the
patient underwent an intra-cervical diskectomy and fusion C4-C5 and C5-C6 with allograft and plate
The patient presented with upper extremity weakness, lower extremity paralysis and dysphagia. On
15-Aug-2005, a repeat CT scan of the patient’s cervical spine revealed anterior cervical fusion of C4-
C6. A chest X-ray, also performed on -_ revealed a stable lung nodule at left lateral base
that likely represents a calcified granuloma; enlargement of the pulmonary arteries bilaterally,
suggestive of pulmonary hypertension with no acute process identified. On ~ — an
extremity venous ultrasound with Doppler revealed no evidence of deep vein thrombosis (DVT) in
either lower extremities; no sonographic evidence of DVT in the upper extremities. However, the
upper extremity exam was limited in that the internal jugular veins were not able to be scanned
bilateraily. On ‘—=, the patient was transferred from an acute care hospital to a long-term
care facility. On 19-Aug- 2005 the patient was discontinued from the study due to intercurrent
illness.

In the opinion of the investigator, the serious adverse experience Grade 3 spinal cord injury was
‘considered definitely not related to study therapy.

AN1064

Serious Adverse Experiences: Ureteric Obstruction, Pelvi-Ureteric Obstruction, and
Enterococcal Infection

AN1064, a 52-year old male entered the study with Stage IV cutaneous T-cell lymphoma diagnosed
in 08-Sep-2004. The patient’s pertinent medical history includes hypertension, nephrolithiasis, and
Islets of Langerhan’s hyperplasia. Prior oncologic treatment(s) include bexarotene and methotrexate.
Concomitant medications included amlodipine, lisinopril, nitroglycerin, famotidine, heparin,
oxycodone, cefazolin, phenazopyrine, oxybutynin, meclizine, amoxicillin and clavulanate potassium,
potassium citrate, and tamsulosin.

The patient started treatment with Vorinostat 400 mg by mouth once a day on - R
On 25-MAY-2005, the patient experienced heartburn and developed a non-serious adverse
experience (NSAE) of diarrhea, subsequently, the patient’s study therapy was down titrated to 200

mg by mouth twice a day to alleviate nausea and diarrhea. On — (Day 59) study therapy
was held, as the patient underwent extracorporeal shock wave lithotripsy to the right side for renal
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stones. Study therapy was reinitiated on 16-Jul-2005. The patient continued to experience renal colic
associated with increased nausea and vomiting over the next two days. On 17-Jul-2005, study
therapy was interrupted due to the increased nausea and vomiting.

On —  Day 62), the patient’s nausea and vomiting persisted and hospitalized.

The patient was placed on therapy with ondansetron and morphine for renal colic was reinstituted.
Computed axial tomography (CT), revealed multiple kidney stones partially obstructing the patlent s
right ureter. The patient was diagnosed with ureteric obstruction.

On — , the patient underwent a percutaneous nephrostomy and several kidney stones were
removed. The patient was discharged with the nephrostomy tube in place and study therapy was
reinitiated at a reduced dose of 300 mg, once day, five days per week.

It was reported that on = . (Day 76), the patient underwent lithotripsy to the left side and
placement of a urethral stent, which was planned to be removed within 2 to 3 weeks. The right sided
nephrostomy tube was removed and an ultrasound showed no evidence of renal obstruction. It was
also reported that the patient may undergo a kidney biopsy. Since the patient’s creatinine was noted
to be 2.6 mg/dL (baseline 1.2 mg/dL), it was planned to check the patient’s serum creatinine on a
weekly basis, and hydration was encouraged. The patient developed an (NSAE) of nausea and study
therapy was interrupted. The nausea resolved the same day and study therapy was reinitiated. As of
05-Aug-2005 on 400 mg of Vorinostat, the patient had recovered from renal obstruction, and study
therapy was increased to 400 mg by mouth once a day. On 17-AUG-2005, the patient’s creatinine
was 1.2 mg/dL, and the patient was being followed closely by his urologist.

Or —_ 5, the patient’s ureteral stent was removed. However, later that day, the patient
complained of flank pain similar to his previous renal colic and he was treated with oxycodone. The
patient developed a fever 38.8°C and chills and was hospitalized for urosepsis. Treatment with
intravenous cefepime was initiated. On 23-AUG-2005, a CT scan was performed, which revealed
multiple renal calculi at the left ureterovesicular junction, and the patient underwent percutaneous
nephrostomy tube placement. Cultures obtained from the patient’s nephrostomy tube revealed growth
of enterococcus faecalis. Treatment with amoxicillin and clavulanate potassium for 14 days was
initiated on 25-Aug-2005. The patient was also placed on therapy with tamsulosin, and oxycodone as
needed. On~ ~— , the patient was discharged from the hospital with the nephrostomy tube in.
On 30-Aug-2005, the patient’s nephrostomy-tube was removed after a radiographic study showed
only one small stone in the left kidney. The patient was placed on therapy with potassium citrate,
citrate levels might have been contributing to the formation of the patient’s stones. Results from
analysis of previous kidney stones were outstanding. On an unspecified date, the patient recovered
from the renal obstruction. By 05-Sep-2005, the patient resumed study therapy at a reduced dose of
300 mg by mouth, five days per week. On 09-Sep-2005, study therapy was discontinued and the
patient was discontinued from the study due to unacceptable toxicity.

In the opinion of the investigator the serious adverse experience Grade 2 ureteric obstruction, Grade
3 pelvi-uerteric obstruction and Grade 3 enterococcal infection were not related to study therapy.

AN1070

Serious Adverse Experience: Pulmonary Embolism
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AN1070, a 55-year old white male entered the study with Stage I'V cutaneous T-cell lymphoma
diagnosed 01-Jul-1999. The patient’s pertinent medical history includes swelling of left leg, foot
drop, fasciotomy, arthroscopic surgery left knee, pain left calf, history of lower extremity edema, and
shingles. Prior oncologic treatment(s) include carmustine, clobetasol, mechlorethamine, denileukin
diftitox, bexarotene, and psoralen long-wave ultraviolet radiation (PUVA). There were no significant
concomitant medications.

The patient started treatment with Vorinostat 400 mg by mouth once a day on

On —  (Day 28) the patient had been experiencing chest pain and inspiration with cough
and was sent to the emergency room for evaluation. A CT angiogram revealed evidence of
pulmonary embolism and the patient was hospitalized for anticoagulation. Upon admission, the
patient was treated with enoxaparin, intravenous fluids, ceftriaxone and levofloxacin. Study therapy
was interrupted on — due to this adverse experience. On 07-Jul-2005, the patient’s leg
became swollen and red and he received increased doses of intravenous fluids and dopamine for
blood pressure support. A CT scan of the left leg showed extensive cellulitis with no signs of fascitis
and imipenem and cilastatin was added to the antibiotic regimen. The redness, swelling and
tendemess subsided and the patient was treated with warfarin and INR became therapeutic on 12-Jul-
2002. The patient recovered and was discharged to home on  — and to remain on warfarin.
The investigator believed the pulmonary embolus was most likely related to venous compression
secondary to large inguinal lymphadenopathy. The swelling in the leg was likely from what was a
DVT that was to be seen by an ultrasound, and was most likely in the pelvis. It was noted that the
patient had a history of lower extremity edema and while on study therapy, had two lower extremity
ultrasounds (25-May-2005 and 06-June-2005 prior to study treatment) that were negative for deep
vein thrombosis (DVT). The patient was discontinued from the study on 04-Aug-2005 due to disease
progression.

In the opinion of the investigator, the serious adverse experience of Grade 4 pulmonary embolism
was considered possibly related to study therapy.

APPEARS THIS WAY
ON ORIGINAL
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10.2 Line-by-Line Labeling Review

o Labeling Review is scheduled for a later date.

APPEARS THIS WAY
ON ORIGINAL

PPEARS THIS WAY
’ ON ORIGINAL
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EXPERT OUTSIDE CONSULTANT REVIEW OF THE NDA

PHOTOGRAPHS
NDA 21991
DRUG Vorinostat
APPLICANT Merck

CONSULTANT Mark Pittelkow, M.D.
Professor of Dermatology
Mayo Clinic College of Medicine
Rochester, Minnesota, USA

DATE OF CONSULTATION August 21, 2006 -

In study 001 there were 74 Cutaneous T-cell Lymphoma (CTCL) patients.
The Applicant reported objective tumor responses in 18 of 61 patients
with Stage 1IB or greater disease and 4 of 13 patients with less than Stage
1IB disease.

Dr Pittelkow examined the digital photographs of all 22 of the CTCL
patients with reported tumor responses.

In the 18 reported tumor responders with Stage IIB or greater disease Dr.
Pittelkow scored 7 patients as responders, 4 patients as equivocal
responders, 3 patients as not responding, and 4 patients as un-evaluable
(due to poor quality or missing photographs).

In the 4 reported tumor responders with less than Stage 1IB disease (all
Stage IB) Dr. Pittelkow scored 1 patient as a responder, 1 patient as
equivocal, and 2 patients as not responding.

Dr.-Pittelkow was requested to review the photographs only. He did not
review the NDA and did not have much information on Vorinostat safety.
Thus he did not make a recommendation regarding approval of the NDA.
But he indicated he was not very favorably impressed with the
photographs he reviewed. He believes only a small fraction of CTCL
patients would benefit from Vorinostat and usually for a relatively short



period of time. He does not believe Vorinostat, as a single agent, would
be a significant addition to the treatment armamentarium for CTCL

John R. Johnson,M.D.
Clinical Team Leader Oncology Drugs

Bhupinder Mann, M.D.
Medical Officer Oncology Drugs
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Clinical Team Leader Review of NDA

NDA 21991

APPLICANT Merck and Co, Inc.
STAMP DATE 4/7/06

REVIEW COMPLETION DATE 9/18/06

DRUG Established Name Vorinostat
(Proposed) Trade Name Zolinza™

THERAPEUTIC CLASS Histone deacetylase inhibitor
FORMULATION 100 mg capsules for oral administration
DOSING REGIMEN 400 mg orally once daily with food

PROPOSED INDICATION Zolinza™ is indicated —

—

EFFICACY

The pivotal trial is an open-label, single-arm, multicenter, Phase 2, non-randomized study of
74 patients with stage 1B or higher stage cutaneous T-cell lymphoma (61 patients had stage
1IB or higher stage disease) who were treated with Vorinostat 400 mg orally once daily.
Patients have progressive, persistent, or recurrent disease on or following two systemic
therapies, one of which must contain bexarotene unless the patient 1s intolerant to or not a
candidate for bexarotene therapy.

The primary endpoint was the objective tumor response rate based on assessment of the
overall skin disease measured by the Severity Weighted Assessment Tool (SWAT).
Responses were classified as complete, partial, stable, or progressive disease. Submission
of a standard set of photographs for each patient in the trial was required as supporting
evidence to demonstrate responses measured by the SWAT methodology. The secondary
endpoints were time to response, duration of overall response, pruritis relief, and time to
tumor progression.



The observed response rates (95% CI) in the pivotal trial (All Patients as Treated Analysis):

O 0 0O

Overall study population (22 responses in 74 patients) 29.7% (19.7 to 41.5)
Stage 1IB or higher disease (18 responses in 61 patients)  29.5% (18.5 to 42.6)
Sezary syndrome (10 responses in 30 patients) 33.3% (17.3 t0 52.8)
T3 tumor disease (5 responses in 22 patients) 22.7% (7.8 10 45.4)

All tumor responses except one were partial responses.

O

For the responders: the overall median time to objective response was 55 days; the
overall median duration of response was not reached but exceeded 168 days (range
34+ to 322+ days); and the overall median time to progression was not reached but
exceeded 202 days (range 78+ to 365+ days).

e Use of FDA revised definitions of endpoints changed these results slightly.
Time to objective response remained 55 days; the overall median duration of
response was 168 days (range 34 to 280+); and the overall median time to
progression was 202 days ( range 78 to 323)

Of the patients evaluable of relief of pruritis, overall 23/72 patients (32%) had
clinically significant pruritis relief and 8/72 (11%) had complete resolution of
pruritis.

Responses to Vorinostat were seen irrespective of the responses to the last treatment
that the patient was receiving prior to Vorinostat. Five (5) of 16 (31%) non-
responders and 2 of 7 (29%) responders to bexarotene as last therapy had a response
and 10 of 36 (28%) non-responders and 5 of 15(33%) responders to non-bexarotene
as last therapy had a response.

SAFETY

In the pivotal trial, all patients started Vorinostat at the recommended dose of 400 mg once
daily; 10 patients required one or more dose modifications; and 9 patients required
discontinuation of Vorinostat due to clinical AEs. Seven of these were considered drug
related. Other patients discontinued Vorinostat due to lack of efficacy or eventual disease
progression after an initial response or stable disease. Fifteen (15) patients were still
recelving Vorinostat at the time of study closure in November 2005.

O

o}

The median duration of exposure to Vorinostat was 118 days (range 2 to 365 days).

Clinical adverse experiences (AEs) were reported by the majority of the patients:
70/74 (94.6%); however, serious clinical adverse experiences were reported by
16/74 (22%) patients and 8 were considered drug related AEs.



o Laboratory AEs were reported by 22/74 patients (29.7%) and 20 were considered

drug related. However, only 1 laboratory AE (increased creatinine) was serious. This
was considered drug related.

Specific clinical or laboratory AEs of all grades with incidence of > 10% were:

o Diarrhea (51%), fatigue (51%), nausea (43%), anorexia (27%), dysgeusia (27%),

thrombocytopenia (20%), weight loss (20%), alopecia (19%), chills (18%),
increased creatinine (16%), constipation (16%), muscle spasms (16%), anemia
(15%), dizziness (15%), vomiting (15%), pruritus (14%), headache (12%),
peripheral edema (12%), upper respiratory tract infection (12%), and dry mouth
(11%).

Of the above, the AEs of grades 3 to 5 were fatigue (7%), nausea (4%), anorexia
(3%), thrombocytopenia (4%), weight loss (1%), chills (1%), increased creatinine
(1%), muscle spasms (3%), anemia (1%), dizziness (1%), vomiting (1%), and
pruritus (1%). :

Specific grade 3, 4, or 5 clinical adverse experiences with incidence > 0%, irrespective of
the causation, seen in the overall population were:

o Fatigue (7%), pulmonary embolism (5.4%), squamous cell carcinoma (4.1%), T-Cell

lymphoma (2.7%), and 1 (1.4%) case each of anemia, death, deep vein thrombosis,
dehydration, dermatitis exfoliative, enterococcal infection, gastrointestinal
hemorrhage, ischaemic stroke, lung neoplasm, myocardial infarction, pelvi-ureteric
obstruction, sepsis, spinal cord injury, streptococcal bacteremia, syncope,
thrombocytopenia, and ureteric obstruction.

Of these, the clinical adverse experiences considered possibly related to Vorinostat
were pulmonary embolism (5.4%), and 1 (1.4%) case each of anemia, death, deep
vein thrombosis, dehydration, gastrointestinal hemorrhage, ischaemic stroke,
streptococcal bacteremia, syncope, and thrombocytopenia.

Specific Laboratory Abnormalities in CTCL monotheraoy patients at 400 mg dose:

O

0O 0 00O

The most common laboratory abnormalities seen in the patients assigned to
Vorinostat monotherapy at a dose of 400 mg once daily, when all grades are
included, occurring in at least 10% of patients:

Increased serum glucose in 60 of 87 patients 69.0%
Increased serum cholesterol in 49 of 74 patients 66.2%
Increased serum triglycerides in 49 of 74 patients 66.2%
Increased serum creatinine in 39 of 87 patients 44.8%
Decreased total serum carbon dioxide in 28 of 74 patients 37.8%



Increased serum alkaline phosphate in 18 of 87 patients 20.7%

o
o Decreased serum phosphorus in 17 of 87 patients 19.5%
o Increased serum aspartate aminotransferase in 14 of 87 patients ~ 16.1%
o Decreased serum potassium in 14 of 87 patients 16.1%
o Increased serum alanine aminotransferase in 13 of 87 patients 14.9%
o Decreased serum calcium in 13 of 87 patients _ 14.9%
o Decreased glucose in 10 of 87 patients 11.5%

CONCLUSION

Efficacy based on a 30 % tumor response rate has been demonstrated. This is similar to
tumor response rates seen with FDA approved Targretin and Ontak in similar populations of
CTCL patients. There are no good treatments for these patients. A minority of patients
respond to any of these drugs and all relapse. Thus more treatment optons are needed. No
tumor response at sites other than cutaneous was demonstrated. Thus the proposed
indication should be modified to "cutancous manifestations" of CTCL. Safety is acceptable
for this patient population, considering the efficacy and lack of good treatment alternatives.

RECOMMENDATION

Regular approval is recommended for the following indication. Zolinza is indicated for
treatment of cutaneous manifestations of cutaneous T-cell lymphoma (CTCL) in patients
with progressive, persistent, or recurrent disease on or following two systemic therapies.

The applicant should agree to the following Phase 4 requests.

1. The applicant should make a Phase 4 commitment to follow all the patients in the pivotal
trial (Protocol 001) and the continuation trial (Protocol 007) who remain on treatment and
submit annual reports and a final study report.

2. The applicant should make a Phase 4 commitment to study Vorinostat in patients with
hepatic impairment.

4. The applicant should make a Phase 4 commitment to provide adequate data on the effect
of Vorinostat on ECG QT interval prolongation.

5. The applicant should make a Phase 4 commitment to collect and submit data on
Vorinostat and coumadin interaction as these data become available.

6. The applicant should make a Phase 4 commitment to collect and submit data on
Vorinostat-other drug interactions as these data become available.
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