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Study 014 Time to Event Endpoints in Weeks (95% CI)

Endpoint ¥ Refractory ‘§'Sensitive

Time to Resp. 5.6 (1.6-10.4) 7.0 (5.4-9.4) 6.3 (5.6-9.1)
Dur. of Resp. 30.7 (20.6-47.1) 20.7 (13.3-38.6) 30.7 (17.0-38.6)
Time to Prog. 8.3 (6.4-12.3) 17.7 (12.1-21.3) 57.9 (8.4-15.3)

Study 053 was a multicenter non-comparator study conducted in North
America. A symptom questionnaire was included in the study design. 99
patients were enrolled, 52 of which were sensitive. The primary endpoint
in this study was survival. The response data is as follows:

Study 053 Response Data

Total (95% CI)

(o All patients n = 99 9.1 % (4.2-16.6)
Al
‘ Sensitive Patients n = 52 3.8% 11.5% 15.4 % (6.9-28.1)
Refractory Patients n = 47 0 21%

2.1 % (0.05-11.3)

Not all patients had complete evaluations for symptom data, but of the 65
patients who were evaluable, there were 449 symptom assessments
made. About 20% of the assessments described an improvement over

baseline, 60% stability and 20 % were worse. There was no detectable
difference between responders and non-responders.

Study 053 Time to Event Endpoints in Weeks (95% ClI)

Endpoint 4 Refractory =~ | Sensitive

Time to Resp. 5.4 6.1(5.1-7.4) 6.1 (5.4-6.6)
Dur. of Resp. 24.9 23.1 (14.6-31.3) 23.7 (21.7-31.3)
Time to Prog. 9.6 (6.1-11.7) 13.1(11.0-18.1) 11.3 (9.3-13.1)
(
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( Study 092 was a multicenter non-comparator study conducted in Europe.
) 119 patients enrolled of which 71 were sensitive. The primary endpoint in
this study was response. The response data is as follows:

Study 092 Response Data

Population R APl gfél (95% CI)

All patients n = 119 ‘ 7.6 » (.81-1231)
Sensitive Patients n = 71 42% 7.0% 11.3 % (5.0-21.0)
Refractory Patients n = 48 0 21% 2.1 % (0.05-11.07)

Study 092 Time to Event Endpoints in Weeks (95% CI)

S Endpoint - “iSensitive

( Time to Resp. . 5.6 (3.9-6.6) 5.7 (5.4-6.6)
Dur. of Resp. 22,0 210(126360) | 220(17.1.23.3)
Time to Prog. 6.4 (6.0-8.1) 103(76419) |81 (7.0-100)

The toxicity data was similar for all three studies with the major toxicities
being hematolgic and the major non-hematologic toxicity being
gastrointestinal.

10.0 Integrated Summary of Efficacy

Four hundred and twenty-six patients with Small Cell Lung Cancer were
enrolled in four clinical studies to receive topotecan. Sixty of these
patients were classified as responders for an overall response rate of 14.1
%. Fifty four (90 %) of these patients were classified prior to study entry
as sensitive. In this group there were 10 CR and 44 PR. The data are
summarized in the following table. Sensitivity data was missing for one
patient _.This patient's best response was progression.

(_,. ' Response in all SCLC Patients
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Population . . .. .. |iTotal n (% =95%Cl) ...

_+-4/-CR N (%) f PRn (%)

All patients n = 426 12 (2.8%) [48(11.3%) |60 (14.1% Cl11.2-17.9 %)

Sensitive Patients n = 275 10 (3.6 %) | 44 (16 %) 54 (19.6 % Cl 15.6-25.1 %)
(64.5% of total)
Refractory Patients n = 150 | 2 (1.3 %) 4(2.6 %) 6(4%Cl 0.9-7.1 %)

(35.2 % of total)

Time to Event Endpoints in Weeks (95% CI)

Endpoint - vl Sensitive

Time to Resp. 5.7 (5.4-5.7) 6.4 (5.7-6.6) 6.1 (5.7-6.6)
Dur. of Resp. 24.9 (20.6-47.1) 17.1 (14.1-22.9) 18.4 (14.6-22.9)
Time to Prog. 7.7 (6.3-9.6) 12.6 (11.3-14.3) 11.1 (9.6-11.9)
Survival 14.0 (11.3-17.4) 24.9(21.7-27.6) 20.7 (18.1-23.6)

The integrated data support the observation that there is antitumor activity
of topotecan in SCLC. There is also a marked difference in response rate,
time to progression, and survival between patients who are classified as
sensitive and those that are classified as refractory. The overall response
rate in any population will therefore reflect the percentage of patients who
are classified as sensitive.

11.0 Integrated Summary of Safety

A total of 426 patients with relapsed or refractory SCLC received 1641
courses of topotecan at an intended dose of 1.5 mg/m?%day. The median
dose intensity was 2.31 mg/m*/day, with a target of 2.5 mg/m?/day. There
were dose reductions in 13% of the courses following course 1 and dose
delays of greater than 7 days in 8.8 % of courses. The major toxicities
were hematologic, as summarized in the following table:

Severe Hematologic toxicity in SCLC Patients
: i

Parameter Patients n= 426 f‘x?f“Cours'es n=1641

Leukopenia 31.4% 12.3 %

Neutropenia 74.3 % 39.1 %

Thrombocytopenia 28.1 % 10.6 %
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Anemia 334 % 13.1%

Febrile Neutropenia
"1 Patients n=426 | Courses n=1641

Parameter

Fever > Grade 2 or Febrile Neutropenia

Fever > Grade 2 or Febrile Neutropenia 40 % 1.6 %
Infection > Grade 2 with Grade 4 Neutropenia | 12.9 % 4.5 %
Sepsis 3.8% 1.2 %

Dyspnea 4.7

Pneumonia 4.2

Asthenia 3.1

‘ Convulsions 2.1

( : Abdominal Pain 1.6
Diarrhea 1.4

Emesis 1.4

Pleural Effusion 1.2

Dehydration 0.7

Nausea 0.5

Adverse Events Leading to Withdrawal in SCLC Patients

Thrombocytopenia 1.6
Asthenia 1.4
Neutropenia 1.4
Pneumonia 1.2

Déaths

Treatment related deaths were reported in 5.2 % of patients and deaths
( within 30 days of treatment in 16.4 % of patients. 3.1 % of patients died
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due to hematologic toxicity. In the total study population 80.5 % died due
to progressive disease.

The toxicity profile, tolerance, withdrawals and deaths are manifestations
of the inherent risks of receiving cytotoxic chemotherapy, and are
consistent with previous experience with topotecan. The drug related
death rate of 5.2 % is higher than that reported for patients with ovarian
carcinoma (1.1%) in a population of comparable size. There are no
apparent reasons related to the disease process or the mixed gender
population that offer an explanation, but it is an observation that should
not be overlooked and must be followed.

12.0 Summary of Advisory Committee Meeting - June 2, 1998

The following questions were submitted to the Oncololgy Drugs Advisory
Committee prior to the meeting on June 2, 1998. Following presentations
by the sponsor and by the Division, the Committee discussed and voted
on responses to the questions. The responses follow the questions.

1. Study 090 does not provide evidence of a survival or time to progression

benefit of Topotecan versus CAV, and it would be hard to document a clear
survival effect of CAV in this setting. The evidence for benefit thus consists
of a response rate and response duration. Does the response rate of 24% in
this setting with a duration of response of 14 weeks, as presented for Trial
090, provide substantial evidence of efficacy in the second line treatment of
patients with sensitive SCLC?

YES -8 No - 1

. Do the data on improvement in the disease-related symptom scale in Study

090 provide supportive evidence for the efficacy of Hycamtin (topotecan HCI)
in the second-line treatment of patients with sensitive SCLC?

YES -7 No -1 Abstain - 1

. Given the incidence and severity of hematologic toxicity outlined above, and

considering the efficacy data outlined in the first two questions, is Trial 090 a
well-controlled trial demonstrating the safety and efficacy of topotecan in the
second-line treatment of sensitive SCLC?
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YES -6 No-3

4. Should Hycamtin (topotecan HCI) be approved for second-line treatment of
sensitive small cell lung cancer?

YES -7 No -2

Discussion: The Committee indicated that Hycamtin appears to provide an
alternative to CAV therapy, and that the disease-related symptoms do show
improvement. Adverse events are frequent, and there is concern that in
using the 60 day relapse criterion for defining “sensitive” disease, more
patients would be exposed to the toxicity without the possibility of benefit.

APPEARS THIS WAY
ON ORIGINAL
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13.0 General Summary with Recommended Regulatory Action

Topotecan given as an intravenous infusion at a dose of 1.5 mg/m?day
daily times 5 on a 21 day cycle has antitumor activity in SCLC. In a
randomized controlled multicenter study it was at least as effective as a
standard regimen of cyclophosphamide, doxorubicin, and vincristine
(CAV) as measured by response rate, duration of response, time to
progression and survival. '

Topotecan monotherapy has demonstrated a response rate of 24.3% (95
% Cl 16.2-32.4) in the patients with sensitive disease treated in the Phase
Il study and a composite response rate of 19.6 % (Cl 15.6-25.1 %) in
sensitive patients from all trials (n=275). The median duration of response
was 14.4 weeks (95% Cl 13.1 to 18.0) in the Phase llI study and 17.1
weeks (95 % Cl 14.1-22.9) for all patients with sensitive disease. The
response rate is similar to that of the currently used standard regimen of
CAV; the point estimate for response is better than CAV by 6 % and the
95% confidence interval of the difference suggests it could be, at worst,
6% lower than CAV. In the 3 supporting studies, results from the same
efficacy parameters were consistent. The dataset is enhanced by the size
of the study population and the adequate power to make the statistical
calculations. The following table summarizes the data from the
comparative study.

Parameter Topotecan(n=107) CAV (n=104)

Overall Response Rate 24.3% 18.3%
Difference with 95% Confidence Interval 6%(-5.9 to 18%)

Median Response Duration (weeks) 144 (13110 18.0) | 15.3 (13.1to 23.1)
hazard-ratio (Hycamtin: CAV) with p-value 1.421 (0.73 to 2.76) p=0.300
Median Time to Progression (weeks) 13.3(11.4t0 16.4) 123 (11.0t0 4.1)
hazard-ratio (Hycamtin: CAV) with p-value 0.918 (0.69 to 1.22) p=0.552
Median Survival (weeks) 25.0 (20.6t0 29.6) | 24.7 (21.7 to 30.3)
hazard-ratio (Hycamtin: CAV) with p-value 1.039 (0.78 to 1.39) p=0.795

N.B. The calculation for duration of response was based on the

interval between first response and time to progression
The response rate is consistent with reported response rates for other
regimens as second line therapy for SCLC. The Oncology Drugs Advisory
Committee recommended at the meeting on June 2, 1998 that response
rate and duration in this malignancy, which has a natural history of rapid
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{ growth and patient demise in the setting of recurrent or refractory disease,
' provides evidence of efficacy.

The evidence supporting patient benefit for topotecan in this particular
disease is not just response data but a combination of time to progression
data, survival data, and symptom data.

Prior to the advent of chemotherapy for small cell lung cancer, placebo
controlled studies to examine the effects of surgery or radiation, as
reviewed by Zelen in 1973, showed in the first line setting a median
survival of 12 weeks for patients with limited (one hemithorax) disease
and 5 weeks for patients with extensive disease. Patients that relapse
following a response to initial chemotherapy who do not receive further
therapy, as described by Faiery et al., Tummerello et al., and others have
a median survival of 6 to 10 weeks. As demonstrated for topotecan in the
data with this submission, median survival for al| patients receiving
second line therapy was 20.7 weeks (95 % ClI 18.1-23.6) and for patients
with sensitive disease median survival was 24.9 weeks (95 % CI 21.7-
27.6).

The survival benefit extended beyond the median values. The results of

the Phase Ill data for patients treated with topotecan show a one year

survival rate of 14 % (95 % Cl 7.5-21 ). Pooled analysis of the three phase
([ Il studies of sensitive patients treated with topotecan showed a one year
N survival of 18% (95% CI 12-24).

The last point to support patient benefit is the improvement in scores on 9
scales of disease related symptoms seen in the Phase Il study. On each
scale between 1/5 to 1/3 of the patients who received topotecan reported
improvement. The per cent of patients reporting improvement was
numerically superior to the control arm of CAV on 8 of the 9 scales.
Limitations on the rating instrument and methodology used for data
gathering preclude formal statistical comparison. In addition, there was a
delay based on Kaplan-Meier analysis in worsening of the scores on the
scales for anorexia and shortness of breath in patients who received
topotecan compared to the control arm of CAV.

The toxicity profile for topotecan in the small cell lung cancer studies was
similar to that seen with cytotoxic chemotherapy in general and with
previously published information and the current approved package insert.
The major toxicities are hematologic, and can lead to severe, but
temporary, marrow suppression with a 5% risk of death.

A patient with a classification of sensitive disease is far more likely to have
a tumor response to topotecan (19.6 % (95% ClI 15.6-25.1)) than a patient
with refractory disease (4 % (95 %CI 0.9-7.1 %)). Overall the probability
of having a drug related death (5%) is about the same as having a
response for a patient that does not have sensitive disease; therefore,
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growth and patient demise in the setting of recurrent or refractory disease,
provides evidence of efficacy, if supported by other evidence.

The evidence supporting patient benefit for topotecan in this particular
disease is not just response data but a combination of time to progression
data, survival data, and symptom data.

Prior to the advent of chemotherapy for small cell lung cancer, placebo
controlled studies to examine the effects of surgery or radiation, as
reviewed by Zelen in 1973, showed in the first line setting a median
survival of 12 weeks for patients with limited (one hemithorax) disease
and 5 weeks for patients with extensive disease. Patients that relapse
following a response to initial chemotherapy who do not receive further
therapy, as described by Faiery et al., Tummerelio et al., and others have
a median survival of 6 to 10 weeks. As demonstrated for topotecan in the
data with this submission, median survival for all patients receiving
second line therapy was 20.7 weeks (95 % ClI 18.1-23.6) and for patients
with sensitive disease median survival was 24.9 weeks (95 % Cl 21.7-
27.6).

The survival benefit extended beyond the median values. The results of
the Phase Ill data for patients treated with topotecan show a one year
survival rate of 14 % (95 % CI 7.5-21 ). Pooled analysis of the three phase
. ’ Il studies of sensitive patients treated with topotecan showed a one year
: survival of 18% (95% CI 12-24).

The last point to support patient benefit is the improvement in scores on 9
scales of disease related symptoms seen in the Phase || study. On each
scale between 1/5 to 1/3 of the patients who received topotecan reported
improvement. The per cent of patients reporting improvement was
numerically superior to the control arm of CAV on 8 of the 9 scales.
Limitations on the rating instrument and methodology used for data
gathering preclude formal statistical comparison. In addition, there was a
delay based on Kaplan-Meier analysis in worsening of the scores on the
scales for anorexia and shortness of breath in patients who received
topotecan compared to the control arm of CAV.

The toxicity profile for topotecan in the small cell lung cancer studies was
similar to that seen with cytotoxic chemotherapy in general and with
previously published information and the current approved package insert.
The major toxicities are hematologic, and can lead to severe, but
temporary, marrow suppression with a 5% risk of death.

A patient with a classification of sensitive disease is far more likely to have
a tumor response to topotecan (19.6 % (95% Cl 15.6-25.1)) than a patient
with refractory disease (4 % (95 %CI 0.9-7.1 %)). Overall the probability
of having a drug related death (5%) is about the same as having a
response for a patient that does not have sensitive disease; therefore,
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topotecan should not be recommended for patients who are not classified
as having sensitive disease.

With tens of thousands of patients diagnosed every year with SCLC who
have a high likelihood of having a relapse following initial treatment, the
availability of another therapeutic option could positively impact on
thousands of people annually. As experience is gained with the use of
topotecan in addition to further experience with other available agents, it
may be possible to attain better patient selection for each of the
alternative therapies to minimize exposure to patients unlikely to gain any
benefit, and therefore more likely to only experience toxicity, and to
maximize exposure to those patients more likely to benefit from a
particular regimen.

In summary, the natural history of rapid progression of relapsed sensitive
small cell lung cancer almost universally leads to symptomatic
deterioration and short median survival. Therapy that can alleviate the
symptoms and prolong survival will have patient benefit. Tumor response
rate for this particular disease entity is generally regarded as an
appropriate surrogate for increased survival due to the natural history and
the demonstration, as reviewed by Elias, Ettinger, Johnson, Sandler, and
others, that agents that improve response rate tend to improve time to
progression and survival. Whether response rate and response duration
alone could provide adequate evidence of patient benefit and hence
provide the sole basis for approval in this particular disease is a point
which could be debated; however, in this NDA we have in addition time to
progression data, survival data and symptom data which support
response data and demonstrate clinical benefit. Topotecan was shown in
a randomized controlled study with adequate power to provide benefits
that were similar to or exceeded those provided by an active control
regimen, CAV. Both regimens achieved measures of response, time to
progression, median survival and had a positive impact on disease related
symptoms that were consistent with other published studies and
compared favorably with the natural history. Three additional studies with
adequate numbers of patients with small cell lung cancer treated with
topotecan provided statistical confirmatory support for the findings of the
randomized study. For these reasons, approval for intravenous topotecan
infusions on a daily x 5 schedule at a dose of 1.5 mg/m? for second line
therapy of patients with small cell lung cancer who have sensitive disease
is recommended. S I

ISl ey 7e

Steven Hir!chfeld, MD PhD Grant Williams, MD
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