Summary of Statistical Review and Evaluation

NDA #: 21-236

Applicant : Matrix Pharmaceutical, Inc.

Name of the Drug: IntraDose (cisolatin/epinephrine) Injectable Gel

Indication : Squamous Cell Carcinoma of the Head and Neck
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3.14

Medical Reviewer : Gregory Frykman, M.D.

Statistical Reviewers : Jasmine Chai, M.S., Rgeshwari Sridhara, Ph.D.

|.C.H. E-9 Guiddines: Section 2.1.2, Confirmatory Trial:

" .. the key hypothesis of interest follows directly fromthetrial’'s primary objective, is
always pre-defined, and is the hypothesis that is subsequently tested when the trial is
complete. Ina confirmatory trial it is equally important to estimate with due precision
the size of the effects attributable to the treatment of interest and to relate these effects
to their clinical significance."

I.C.H. E-9 Guid€lines: Section 2.2.2, Primary and Secondary Variables:

" To avoid multiplicity concerns arising from post hoc definitions, it iscritical to
specify in the protocol the precise definition of the primary variableasit will be used in
the statistical analysis. In addition, the clinical relevance of the specific primary variable
selected and the validity of the associated measurement procedures will generally need to
be addressed and justified in the protocol.

|.C.H. E-9 Guiddines. Section 2.2.3, Composite Variables:

" The method of combining the multiple measurements should be specified in the
protocol, and an interpretation of the resulting scale should be provided in terms of
the size of a clinically relevant benefit."

|.C.H. E-9 Guidédlines. Section 2.2.5, Multiple Primary Variables:

" The effect on the type | error should be explained because of the potential for
multiplicity problems; the method of controlling type | error should be given in the
protocol. The extent of intercorrelation among the proposed primary variables may be
considered in evaluating the impact on type | error. If the purpose of thetrial isto
demonstrate effects on all of the designated primary variables, then thereisno need



for adjustment of thetype | error, but the impact on type Il error and sample size
should be carefully considered.”

Major Statistical Problemsin the Studies

There are two co-primary efficacy endpointsin each of the two randomized studies (Studies
414 and 514), namely, objective tumor response rate and patient benefit. The
understanding between the agency and sponsor was that the tridls will demondtrate effect on
both of the primary variables, thus not requiring adjustment of type | error for multiplicity
(1.C.H. E-9 Guiddlines, section 2.2.5). The sponsor claims significant trestment (Intradose)
effect with respect to objective tumor response rate. However, the sponsor's analyses
demongtrate no Sgnificant trestment effect with respect to patient benefit.

In addition to significant tumor response, the agency aso required that sgnificant correation
between objective tumor response and patient benefit should be established. Thereisno
datisticaly sgnificant association between objective tumor response and patient benefit in
Study 414 (US study), where as there gppears to be nomina significant association in Study
514 (Europe study). This gpparent association isweak due to large number of patients
classified both as non-responders and non- benefitters. Study 414 and Study 514
demondtrate that in these two studiesit does not provide a good measure of predictability of
benefit using tumor response. A preferred measure of association between patient benefit
and tumor response is sengitivity (probability of benefit and response), and this was < 50%
in each of the studies and in the combined Sudy data.

Petient benefit, one of the co-primary endpoints, is retrospectively defined as a decreasein
symptom score by one point. Furthermore, the trestment god differed from peatient to
patient.

Pdliative symptom benefit is assessed as equivaent to preventive benefit. Preventive benefit
is not ameasure of symptom benefit, but a measure of progression of disease.

Blinded comparison of patient benefit between the treatment arms is questionable because
the pattern of treatment conformity in the blinded phase differs between the active treatment
and the placebo arms. This could potentidly bias the benefit scores, particularly preventive
goa scores.

Dosing scheme of Intradose was modified after gpproximately 50% of the patients had been
enrolled into the two studies. Because tumor response is a primary endpoint and the
proposed treatment isaloca treatment, thereis a potentia for dose-response relationship

to play an important role in determining efficacy of the drug.

1. Background
Cigolatin/epinephrine (CDDP/epi or Intradose) injectable gdl is proposed to be used for the

local treatment of recurrent or refractory squamous cell carcinoma of the head and neck
(SCC H&N) in patients who are considered not curable with surgery or radiotherapy. The



intent of thisinjectable gel system isto place the product directly into the tumor tissue, providing
high loca concentrations of the active drug (cisplatin) that are maintained in the tumor (i.e, at or
near the dte of adminigtration) over an extended time period. The function of the collagenisto
provide a dense meshwork that gives the formulation its physical and drug retention properties.
This viscous ge matrix entraps the cisplatin, providing a uniform suspension of the drug, and is
believed to provide enhanced drug retention by inhibiting local interstitid fluid flow and
concomitant drug clearance. The formulation aso contains epinephrine, acting as an adjuvant to
effect loca vasocondriction, further inhibiting cisplatin clearance from the administration site by
redtricting loca blood flow, and providing additiona enhancement of loca drug retention.
CDDP/epi gel isintended for intratumora injection only. Solid tumors that can be seen,

pa pated, or visualized with established imaging techniques or accessed directly or by means of
minimally invasive techniques, may be potentidly treated.

2. Description of Trials
2.1 General Description of All Studies

a) Study 39-92-P. Phasel, open-label, multi-center dose escal ation/dose-confirmation study
in patients with accessible tumors of any histology (45 patients sudied in US).

b) Study 403-93-2: Phasell, open-labe multicenter study in patients with recurrent or
refractory accessible tumors of any histology except Kaposi's sarcoma and squamous cell
carcinoma of the head and neck (67 patients studied in US).

c) Study 503-93-2: Phasell, open-label multicenter sudy in patients with recurrent or
refractory accessible tumors of any histology except Kaposi's sarcoma and squamous cell
carcinoma of the head and neck (59 patients studied in Europe and South Africa).

d) Study MP 414-94-2. Phaselll, randomized, double-blind , placebo-controlled,
multicenter study with an open-labd extended follow-up phase for patients with squamous
cdl carcinomaof the head and neck (110 patients in US and Canada).

e) Study MP 514-94-2: Phase I11, randomized, double-blind , placebo-controlled, multicenter
study with an open-label extended follow-up phase for patients with squamous cell
carcinoma of the head and neck (115 patients in Europe and Isradl).

Reviewer's Comments

Studies 39-92-P, 403-93-2 and 503-93-2 are non-randomized, single arm open-label studies.
Hence, this review will focus only on the two randomized studies, MP 414-94-2 and MP 514-
94-2, and specificaly on the efficacy aspect of these two studies.

2.2 Detailed Description of Studies MP 414-94-2 and M P 514-94-2

Study MP 414-94-2 was conducted in U.S. & Canada (44 study centers), and Study MP
515-94-2 was conducted in Europe & Isradl (28 study centers). Both the studies MP 414-94-



2 (here after referred as Study 414) and MP 514-94-2 (here after referred as Study 514) were
designed identically as phase 111, randomized, double-blind, multi-center, placebo-controlled
dudies to evauate efficacy and safety of the trestment with CDDP/epi gd in patients with
recurrent or refractory squamous cell carcinomaof head and neck. Patients were dratified
according to basdline volume of the pre-specified Most Troublesome Tumor (MTT) or the
primary target tumor (Stratum 1: MTT £ 5 cm?®; Stratum 2: MTT >5 but £ 20 cn®) and then
randomized in a 2:1 ratio to receive either CDDPJepi gel or the placebo. A straaum 3 (MTT >
20 cnt) was included to study safety in expanded use but not included as part of the pivotal
andysis of safety and efficacy. Enrollment of patients to Stratum 3 was closed as of April 4,
1997 (Study period was from June 1995 to March 2000). Per protocol, prior to enrollment of
the patient into the study, the investigator was required to identify the patient's most troublesome
tumor (MTT) and one improvable primary trestment god (paliative or preventative) (see
Trestment Goa Questionnaire in Appendix 1) for that tumor. The patient could also identify a
most troublesome tumor and may select one primary treatment goa (paliative), for thistumor.
Petient's selected tumor and treetment goal could differ from the investigator's selection. If
multiple tumors were associated with the primary pdliative or preventive treetment goa and one
tumor could not be sngled out asthe MTT, then the largest tumor was identified asthe MTT.

Patients were treated (Appendix 11) with 0.25 mL gel/cn of tumor volume weekly for 6
treatments within an 8-week period (Blinded Treatment Phase) or until patient objective
complete response, whichever occurred first. Peatients were evaluated weekly for 4 weeks after
the last treatment and this completed the blinded trestment phase. Complete or partia
responders were followed monthly for an additional 5 months or until disease progression.
Patients who maintained a complete response at the end of 5 months continued to be observed
monthly in the Extended Follow-up Phase (open-labdl). Patientswith a partial response or
relgpse and those who required re-trestment in other tumors at the end of the trestment phase
could enter the Extended Follow-up Phase and be retreated, if in the opinion of the investigator
the patient could benefit from treatment. Also at treetment visit 4 or beyond, patients with
progressive disease of the MTT could enter extended follow-up to receive open-labd Intradose
for atota of up to 6 treatments.

The Treatment Goa Questionnaire for paliation was required to be administered to the patient
and the invedtigator at the screening vigit and the beginning of every subsequent vist. The
Trestment Goa Questionnaire for prevention was administered to the investigetor at the
screening vist, last evaduation (week 4) vist, last follow-up (month 5) vigt, and last vist on
study.

Reviewer's Comments

1. Perorigina protocol, the assgned dose was 0.5 mL of CDDP/epi gdl or placebo gdl per
cn tumor volume per trestment. However, the protocol was amended (Amendment V,
May 2, 1997) for safety reasons to reduce the assigned dose to 0.25mL/cnt. At thetime
of amendment 72 patients were enrolled in strata 1 & 2 of Studies 414 and 514.



Furthermore, the assigned dose for each treated tumor was recalculated at each treatment
vigt based on tumor volume at the time following the Amendment V, where as, prior to the
amendment, tumor dose was cd culated usng the tumor volume at first treetment. Tumors
smaller than 0.5 cm3 received afixed dose of 0.1 mL per trestment.

2. Thischange of dosing schedule was not taken into account in the primary efficacy andyses
of response data.

2.2.1 Objectives

The study objectives of both the studies 414 and 514 were: 1) To compare the effect of
CDDPl/epi ge to placebo gd on locd tumor volume. 2) To assess achievement of an identified
primary trestment goa sdected for the most troublesome tumor (identified by the investigetor) in
patients with recurrent or refractory squamous cell carcinoma of the head and neck following up
to 6 weekly intratumora treatments of CDDP/epi gel compared to placebo gel. 3) To compare
the effect of CDDP/epi gel to placebo gd on totd loca tumor volume per patient. 4) To
evauate the time to response and the time to progression for MTT after local treatment with
CDDPlepi gd as compared to placebo gel. 5) To assess improvement or stabilization in quaity
of life as measured by FACT-H&N. 6) To compare the histophathology of injected lesons that
respond to loca trestment.  7) Pharmacokinetics: To determine plasma platinum levelsin
patients receiving CDDP/epi gdl.

2.2.2 Sample Size Considerations

A tota sample size of 120 patients (80 evduable patients in CDDP/epi gel treetment group and
40 patientsin placebo gel treatment group), was computed in each of the Studies 414 and 514,
which provides power of 0.8 or greater to detect a difference in response rates conditional on
most troublesome tumor volume, using atwo-sded dpha of 0.05, and based on the following
assumptions: 1) Patients would be stratified by most troublesome tumor volume. The number of
patients in each substrata would not be less than 20 and more than 30; 2) Response rate would
be 10% or lessin substrata treated with placebo gel; 3) Response rates in substrata trested with
CDDP/epi gel would be between 40% and 70% in patients with MTT volume £ 5 cn®, and
between 30% and 50% in patients with MTT volume > 5to £ 20 cn; 4) Response ratesin
patientswith MTT volume > 20 cm3 would be 20% or less. The primary efficacy analyses of
tumor response would be performed excluding this stratum. Furthermore, it was estimated that
88 patients would be needed to provide 80 evauable patientsin the CDDP/epi gel treated
group, and 44 patients would be needed to provide 40 evauable patients in the placebo ge
treated group.

Reviewer's Comments

1. Thesample size caculations were based on testing the hypothesis of detecting a 10%
differencein MTT objective response rate between the two treatment groups. No



hypothesis was stated in the protocol with respect to patient benefit or the trestment goa
(palliative or preventive) response.

2. Study MP-414-94-2 enrolled atota of 110 patients. Eighty-seven patients (as opposed a
planned sample size of 132 patients) were enrolled in Strata 1 and 2 (CDDPlepi gel, 62 (31
in each stratum); placebo, 24 (12 in each stratum). Thus the actud patient alocation was
2.6:1 rather than the planned 2:1 per protocol. The 23 patients enrolled in Stratum 3
(CDDPepi gd, 14; placebo, 9) were not part of the core andyss. The sponsor excluded
one patient (ID # 2231 stratum 2, placebo) who did not receive sudy drug. This patient
after sarting the injection at the firgt trestment visit had to be withdrawn immediately due to
severe pain. This patient was included in the safety andlysis. Thus, atotd of 86 patientsin
Stratum 1 and 2 were included in the efficacy andysis.

3. Study MP-514-94-2 enrolled atotal of 116 patients. Ninety-two patients (as opposed a
planned sample Size of 132 patients) were enrolled in Strata 1 and 2 (CDDPlepi gd, 57
(31 ingratum 1 and 26 in stratum 2); placebo, 35 (17 in sratum 1 and 18 in stratum 2)).
Thusthe actud patient alocation was 1.5:1 rather than the planned 2:1 per protocol. The 24
patients enrolled in Stratum 3 (CDDPlepi gdl, 17; placebo, 7) were not part of the core
anadyss. The andyses excluded one patient (ID# 4089 stratum 3, placebo) because this
patient died the day after the screening visit and therefore was never treeted. The total
number of patients who were included in the efficacy andysis of this study was 92.

4. Subsequent to recommendations by the agency, a second primary efficacy variable (patient
benefit) was added post-hoc. The understanding of the agency has been that the purpose
of thistrid isto demondrate effects on both the designated primary variables, and hence
adjustment of thetype | error for multiplicity was not expected and therefore, both primary
hypotheses could be tested at 0.05 leve of significance (faxes sent by the Agency on (1)
March 8, 2000 to sponsor in response to March 24, 2000 correspondence/request for
feedback, and (2) April 28, 1998 reviewer comments on sponsor's submission of Sn 115,
Feb. 24,1998).

5. Nointerim andysis was planned in both the studies.

2.2.3 Randomization

Each investigator received a block of patient numbers corresponding to a centraized
randomization. Peatientsin stratum 1 were assgned numbersin a sequentid order (from lowest
to highest). Patientsin stratum 2 were assigned numbers in reverse order (from highest to
lowest). A separate block of randomized numbers were provided for dl patientsin stratum 3.
Petients in stratum 3 were assigned numbers in sequential order. A patient number was
assigned once that patient had completed al screening procedures and was deemed dligible for

study entry.



Reviewer's Comments

1. Thefollowing patients were reclassfied into a different stratum post-randomization. The
find anayses of the data were conducted based on the reclassified stratum dlocation. All
patients including reclassfied patientsin stratum 3 were excluded from efficacy andyses.

Study 414:
|.D.# Origina dassfication Redlassfied a vist 1 Treament
At Screening Vist Received
1823 Not recorded Stratum 3 CDDPlepi
1870 Stratum 3 Stratum 2 Placebo
1989 Stratum 2 Stratum 3 CDDPlepi
2137 Stratum 1 Stratum 2 Placebo
2158 Stratum 1 Stratum 2 CDDPlepi
5036 Stratum 1 Stratum 2 CDDPlepi
Study 514:
|.D.# Origind dassfication Redlassfied a Vist 1 Treatment
At Screening Vigt Received
2275 Stratum 2 Stratum 3 Placebo
2352 Stratum 1 Stratum 2 CDDPlepi
2356 Stratum 1 Stratum 2 CDDPlepi
2545 Stratum 1 Stratum 2 CDDPlepi
5493 Stratum 2 Stratum 3 CDDPlepi

2.2.4 Efficacy Endpoints

The primary efficacy endpoint, per origina protocol, was objective response to treatment as
measured by change in tumor volume for the MTT (volume 3.172, Section 4.3, page 18).

A complete response (CR) was defined as total disappearance of dl clinicaly detectable and
evauable malignant disease, maintained for at least 4 weeks (25-28 days). A partia response
(PR) was defined as 50% or greater reduction in detectable and evauable maignant disease,
maintained for at least 4 weeks (25-28 days). A stable disease was defined as < 50%
reduction in detectable and evauable malignant disease, or increase of < 25% detectable
malignant disease and no significant change in measurable disease. A progressive disease was
defined as 25% or greater increase in detectable and evauable maignant diseese. The overdl
objective response rate in each trestment arm was computed by combining the complete and
partid responses. All the responses were evaluated with respect to the pre-selected MTT only.

Another endpoint that was designated as co-primary endpoint subsequent to agency's request
(12/3/97 meeting minutes), was achievement of identified primary treatment goal and unforeseen



additional benefit, as determined by the investigator and the patient. The investigator was
required to select an improvable primary treatment god for the patientsMTT from one of the
following pdliative or preventative categories. wound care, pain control, ability to see, hear or
amell, physical appearance, obgtructive symptoms, mohility, prevention of obstruction, invasion,
or subcutaneous tumors breaking through the skin. The patient could also identify an
improvable primary treatment god (pdliative only) for aMTT. Petient's sdlection of theMTT
and trestment god could differ from the investigator's sdection. The achievement of trestment
goa was measured by administering the Treatment God Questionnaire (Appendix 1) to the
investigator and the patient. The palliative goal was measured on ascae of 1-4 and the
preventive goa was measured on ascae of 0-1 (met or unmet) (Appendix 1).

The following secondary efficacy endpoints were also evauated in the two Sudies:

1) rate of objective response of al tumors treated during the blinded trestment phase,

2) duration of and time to response of al tumors treated during the blinded trestment phase,

3) timeto progression of dl tumors trested during the blinded trestment phase,

4) improvement or dabilization in quality of life as measured by the Karnofsky Performance
Status,

5) improvement or stabilization in qudity of life as measured by the FACT-H&N.

Reviewer's Comments

1. Theagency recommended strongly to the sponsor to consder symptomatic response asthe
primary efficacy endpoint in order to evaluate patient benefit from the proposed treatment
(12/3/97 mesting with the sponsor and fax communication by the Agency to the sponsor on
April 28, 1998 reviewer comments on sponsor's submission of Sn 115, Feb. 24,1998).
Furthermore, the agency recommended to analyze the association of treatment goa
attainment and MTT response. The Patient Benefit was to be based on the attainment of
prospectively chosen primary treatment goals. Subsequently, the sponsor submitted an
andysis plan in which patient benefit was described as an improvement of one scae point or
more from basdline in the treetment goal. The agency expressed to the sponsor that a
change in one scae point might not be sufficient to determine patient benefit (10/28/99
mesting).

2. The agency dso recommended that the sponsor should analyze tumor response and patient
benefit as co-primary endpoints (fax communication by the Agency to the sponsor on
March 8, 2000 to sponsor in response to March 24, 2000 correspondence/request for
feedback).

3. Achievement (post-hoc definition) of the prospectively identified primary trestment goa
required either: i) an improvement of one scae point or more from basdine in the
investigator or patient sdected primary pdliative trestment god sustained for at least 4
weeks (25-28 days) or ii) absence of failure of the investigator- defined primary preventive
treatment goa's sustained for at least 4 weeks (25-28 days). Failure of the pdliative



primary trestment goal was defined as an increase in score of one point or more for two or
more consecutive vists.

4. ltisto be noted that the patient benefit was defined post-hoc as a change of one scale
point. Furthermore, this change has not been validated prospectively to correspond to a
sgnificant patient benefit. Also, the pdliative and prevention trestment gods are measured
on different scales. The sponsor did not pre-specify the method of combining the
multiple measurementsin the protocol, and an interpretation of the resulting scale
was not provided in terms of the size of a clinically relevant benefit.

2.25 Interim Analysis
Per protocol no interim anadysis was planned.
Reviewer's Comments

The minutes of the 12/3/97 meeting of the agency with the sponsor indicates that a blinded
interim analysis was performed. The DSMB reviewed sequentia unblinded andyses of data at
intervals of approximately sx months. To enable these andyses and remain blinded, Matrix used
the services of an intermediary (Covance Clinical and Perigpprova Services, Inc.).

Following an organizational meeting on 28-Jan-97, the DSMB held six meetings between March
1997 and November 1999 at which it reviewed unblinded datain closed session.

After each sesson, the DSMB announced its recommendations about whether study enrollment
should continue. It o made recommendations for the safe participation of study patients.
When the last patient completed the Treatment Phase and the study itself was unblinded, Matrix
obtained the minutes of the Six data review mesetings. A find

DSMB meeting was held on 21-Aug-00, when the unblinded results were openly discussed with
Matrix for thefirg time.

No interim anayses were conducted by Matrix. Matrix remained blinded to patients trestment
assgnments until al patients had completed the Treatment Phase and dl results for objective
response and outcome of treatment goals were entered and locked in the database. No changes
in objective response or outcome of treatment goals were made after the study was unblinded.

2.2.6 Efficacy Analysis Methods

Petients who received at least one treatment were to be considered evalugble for the intent-to-
treat efficacy anadlyss. Patients who received Six treetments to the MTT, patients who had a
complete response for the MTT in less than Sx trestments, and patients who withdrew from
treatment early for a study-related reason were to be evaluable for a per-protocol (efficacy
andyzable fraction) andysis. Only tumors measuring 0.5 cn® or larger were considered
evauablefor efficacy. At the time the protocol was amended to include patients with tumors



greater than 20 cn® (Stratum 3), it was noted that these patients would not be part of the
efficacy andyss.

Andyssof MTT response was to be performed for patientsin Strata 1 and 2 only.

Petients in Stratum 3 were not to be included in the primary efficacy anadlysis. Response of the
investigator-selected MTT was to be determined by the maximum decreasein MTT volume
between basdline and four weeks after the end of treatment (or the last measured volume for
patients who terminated early). The mean, median, slandard deviation, and range for absolute
and percent change in most troublesome tumor volume were to be presented for al patients by
gratum (excluding Stratum 3) and trestment group, and, as sample Sze permitted, by age, sex,
disease higtory, and treatment history. The best percent changein MTT volume at four weeks
post-treatment, conditional on basdline tumor volume, was to be caculated and compared
across treetment groups usng ANOVA or ANCOVA. A secondary analysiswas to assess the
difference between trestment groups at the time of best response, i.e., when the maximum
decrease of MTT volume occurred. Each patient’ sbest MTT response at the end of Follow-up
(or at early termination) was to be recorded.

The percentage of patientswith aCR, PR, SD or PD as best response of the MTT were to be
compared across trestment groups conditiona on basdine tumor volume stratum, using the
Mantd- Haenszel chi-squared test. In addition, comparisons of CR + PR (responders) vs. SD +
PD (non-responders) were to be made across trestment arms, adjusted for tumor volume
basdine gratum, usng the Mantd- Haenszel chi-squared test. Population response rates (for CR
and CR + PR) for both treatment groups were to be estimated using two-sided 95% confidence
intervas. Where sample size permitted, inter-group comparisons of MTT response were also to
be made for subgroups defined by age, sex, disease history, and treatment history.

Timeto CR of the MTT was to be compared across treatment groups using the Kaplan-Meer
method with basdine tota tumor volume as a covariate. Time to CR + PR were to be amilarly
compared. In dl time-to-response andyses, patients who failed to respond, including early
terminators, were to be censored. Recurrence of disease after CR was defined as the return of
the MTT or the incidence of a new tumor or tumors in the treated area (“treated ared’ as
defined by the investigator). Duration of response was defined as the time from the beginning of
aCR of the MTT to recurrence. Time to recurrence (equivaent to duration of response) wasto
be caculated for each CR as precisdy as the visit schedule alowed. Time to recurrence
following CR was to be compared between treatment groups using the Kaplan-Meier method,
which would aso provide estimates of recurrence rate by trestment group.

Disease progression of the MTT was defined as a 25% or greater increasein MTT volume from
any previous measurement. Progression could occur at any time after the first treetment, and
could be preceded by a CR or PR. Time to disease progression was to be compared across
treatment groups using the Kaplan-Meer method. The Follow-up and Extended Follow-up
periods were to be designed to enable estimation of time to disease progression for al patients
except those having very durable responses. The patient responses of patientsinitialy treated
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with placebo and subsequently treated with open-label CDDP/epi gdl in Extended Follow-up
were to be contrasted using a paired design.

The datistical methods used for the MTT response were also to be used to evauate totd patient
response, i.e., the changein volume of al treated tumors. Responses in treated tumors other
than the MTT were to be assessed descriptively. The number and percent of tumors classified
asCR, PR, SD or PD at the end of the Treatment Phase were to be tabulated by treatment

group.

Achievement of the palliative primary trestment god sdlected by the patient and investigator for
the MTT was to be assessed by examining trends in scores on the Treatment Goal
Quegtionnaire (TGQ) over the Treatment, Follow-up, and Extended Follow-up Phases. At each
patient visit (Screening, Treatment, Follow-up) the scores for the selected treatment goas were
to be recorded. Scores from screening and Visit 1 were to be averaged to obtain a baseline
primary trestment goa score. Within each trestment goal category, scores for the primary
treatment goal were to be compared across treatment groups at the end of the treatment period
using anadyss of variance (ANOVA) or andysis of covariance (ANCOV A) with basdine tota
tumor volume as a covariate. Other treatment goals selected by the investigator and patient
were aso be scored at each vidit and compared across treatment groups within trestment-goal
categories. Mean per-patient scores for al identified goals and scores for al primary treatment
gods across dl categories were also to be examined.

Medians and ranges for goal's scores by category and overdl were to be represented
graphically by trestment group over time, to identify trends during Treatment, Follow-up, and
Extended Follow-up Phases. If appropriate, the General Estimating Equations method was to
be used to examine the long-term effect of treetment on the primary treatment god and other
individua treatment goas. The effect of basdline tumor volume and trestment history on
achievement of pdliative trestment gods wasto be examined. Other andyses of treatment goal
outcomes were to include the examination of trestment goa scores at the time of maximum
response for the MTT and repetition of the analysis described above for the subgroup of
patients classfied as having complete response of the MTT at the end of the treatment period,
and for those having complete patient response at the end of study.

The reliability of the Pdliative Trestment Goa questionnaire was to be investigated by
comparing the Screening and Vist 1 responses usng McNemar’ s test. An attempt was to be
mede to validate the questionnaire by examining the association of changein

questionnaire score for the primary trestment goal with changesin volume of the MTT and
changesin FACT-H& N score occurring during the same time period. The physician options
for treatment goas dso included prevention. Performance on preventive goas wasto be
assesed at the fourth weekly vist following the end of randomized treatment, the 5-month
Follow-up vist, and study completion. The proportion of patients failing the preventive god at
each evauation timepoint was to be compared across trestment groups for al prevention
categories combined and, if sample szes permitted, within specific categories, using the Mantel-
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Haenszd chi-squared test. If possible, the effect of basdine tota tumor volume and treatment
history on the success of preventive trestment goals was to be examined. An attempt was to be
made to validate the preventative god section of the questionnaire by examining the association
of prevention/non-prevention with changesin tumor volume for the most troublesome tumor and
changesin the FACT-H&N score occurring during the same time period. The extent of
agreement between patient and physician was to be evaluated in the sub-sample of patients, in
which the patient and investigator selected the same god, using the kappa satistic.

To evduate the impact of treatment on globa qudity of life, each patient was to complete the
FACT-H&N qudity of life assessment regularly while on study. This instrument included a
subscale specific to head and neck cancer. FACT-H& N responses at each visit were to be
scored as described in the FACT Manual. Missing responses were to be pro-rated as
permitted by the Manual. Individual scores obtained on the Six subscaes, and the overdl
FACT-H&N score, were to be summarized and examined by vist, by the response status of
the MTT, and by treatment group. Nonparametric analyss of variance and tests for trend were
to be used to identify sgnificant differences between trestment groupsin FACT-H&N overal
and subscale scores over time. Changes from basdine in FACT-H&N scores were to be
compared across treatment groups at the 1-week and 4-week podt-treatment visits, the 5-
month Follow-up vigt, and study completion. The associations between subscae and overdl
FACT-H&N responses and KPS score over the study period were to be examined using
Spearman's correlation coefficient.

Many new analyses listed below were added since the efficacy analysis plan was completed in 1998:

» The response of other treated tumors relative to the response of the MTT to be examined;
* A logigtic regresson modd, exploring the relaionship between MTT response and basdline
patient and disease characteristics to be provided;

» Analyss of the relaionship between MTT response and Patient Benefit was expanded to
include exploration of the reasons patients maybe classified as benefitters in the absence of
MTT response.

The following additions to the analysis plan were specified in the NDA:

Pairs of binomid proportions (for instance, Stratum 1 CDDP/epi gel and placebo MTT
response rates) were compared using Pearson’s (large-sample) chi-squared test and

Fisher’s exact test, asimplemented in SAS procedure FREQ. Fisher's exact test was also used
to compare CDDP/epi gel rates across patient subgroups: for instance, MTT response rates
across centers. For gratified comparisons, the hypothesis that CDDP/epi gel and placebo rates
are equa within each stratum was tested using large-sample and exact Cochran-Mantel-
Haenszel tests. The large-sample approximations were obtained usng FREQ and the exact p-
values were obtained using SAS procedure MULTTEST (code supplied by Peter Westfal, one
of the authors). Exact Clopper-Pearson confidence intervas for binomia rates were computed.
Crameér’sV ddidtic, which for 2x2 contingency tablesis the Sgned square root of [Pearson



datistic / n], was used as a measure of association of binary variables, such asMTT response
(responder, non-responder) and Patient Benefit (benefitter, non- benefitter).

SAS procedure GENMOD was used to fit an exploratory no-interaction logistic regresson
mode to the blinded-phase MTT response status of CDDP/epi g patientsin Stratum 1 and
Stratum 2. Variables such as age and time from origina diagnosis of primary disease to first
treatment visit were categorized in the same way they were categorized for the corresponding
one-variable-at-atime MTT response summary tables.

With the intention of conducting andysis based on combined-studies results, cutpoints for
continuous variables were chosen to be agpproximately equd to tertiles or quartiles of the
combined distribution of CDDP/epi gel and placebo groups. The no-interaction modd and one-
variable-at-a-time models were fitted soldly to explore which variables should be included in the
combined-trials mode and the results should not be used as a basis for conclusions about which
factors predict response.

Three types of time-to-event (“surviva™) summaries were computed. Where possible, time-to-
event digtributions were estimated by the Kaplan-Meer method, asimplemented in SAS
procedure LIFETEST. Statistics such as estimated median time to event, estimated mean time,
and the estimated standard error of the mean estimator are those calculated by LIFETEST with
the default options.  Time-to-event summaries were aso computed for exact times only. For
ingtance, timeto MTT response was summarized for MTTswith CR or PR, and timeto MTT
response for CDDP/epi gdl responders was compared across patient subgroups using
Wilcoxon'srank sum tests or Kruskal-Wallistests, asimplemented in SAS procedure
NPARIWAY, usng the EXACT gatement where feasible.

Reviewer's Comments

1. Although the primary andysis was conducted in dl the randomized patientsto strata 1 and
2, the data was andyzed per re-classification of some of the patients to different strata (see
reviewer's comments in section 2.2.3 above).

2. It appears from the statement underlined in the andys's plan specified above, that the
Trestment God Questionnaireis not prospectively vaidated instrument for measuring a
meaningful dinica patient benefit. The gponsor's submission of the vaidation of the
treatment gods questionnaire (vol. 3.14) is based on 12 investigators and 15 patients from
one sngle indtitution, who were not entered in the trial. None of these 15 patients selected
pain as the most important trestment goa (vol. 3.14, page 28). However, patientsin the
current studies under review most commonly (34%) sdected pain as the primary or most
important treatment godl.

3. Furthermore, it gppearsthat in theinitid plan of analyss, the pdliative and preventative
goaswere to be assessed and vaidated separately with respect to FACT-H&N scores.
However, in the NDA application an agorithm was presented where in the results of the
two goals are combined as presented below.
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4. Panfor comparing trestments with respect to patient benefit when there is differentid
number of trestmentsin the CDDP/epi gl and Placebo gel was not discussed.
5. Andyss plan accounting for the change in dose assgnment after Amendment V is not

specified.

Sponsor's Algorithm for Evaluating Patient Benefit

Evaluation of
Primary Treatment Goal by:

Investigator Patient Patient Benefit? Comment
A @ If either goal is met
and neither goal fails,
p —_— YES then Patient Benefit is
_ y achieved

A ¥ If one or both goals
v 'y NO are not met, then
¥ — Patient Benefit is
_ ¥ not achieved
2 v

A Primary Treatment Goal is achieved.

== Either there was no change in status, the patient did not select a goal, or the
Primary Treatment Goal was not evaluable or not evaluated.

¥ Failure to achieve Primary Treatment Goal.

3. Efficacy Results of Study MP 414-94-2 and M P 514-94-2
3.1 Demographic and Other Basdline Characteristics

MTT volume, number of tumors at the start of the study, trestment history, basdine Karnofsky
performance status, FACT H&N score, and age were recorded at the study entry. There
appears to be no significant imbalance with respect to these basdline factors between the
CDDP/epi gd arm and the placebo arm. Demographic and other basdline characterigtics are
summarized in Table 1laand 2a, respectively, for Studies 414 and 514.
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Table 1a: Summary of Demographic and Other Baseline Char acteristics of

Study 414
Characteristic Stratum 1 Stratum 2 Stratum 1& 2
Placebo CDDP/epi gel Placebo CDDP/epi gel Placebo CDDP/epi gel

Age

N 12 31 12 31 24 62

Mean (Std. Dev.) 64.3(11.8) 61 (11.7) 57.4(10.5) 63.2 (11.1) 61.5(11.5) 62.6 (11.7)

Median (Range) 61 (46-84) 62 (37-82) 60 (43-81) 65 (41-81) 61 (40-82) 63 (33-87)
Gender

N 12 31 12 31 24 62

Male 9 (75.0%) 23 (74.2%) 8 (66.7%) 27 (87.1%) 17 (70.8%) 50 (80.6%0)

Female 3(25.0%) 8 (25.8%) 4(33.3%) 4(12.9%) 7 (29.2%) 12 (19.4%)
Ethnicity

N 12 31 12 31 24 62

White 10 (83.3%) 26 (83.9%) 8 (66.7%) 25 (80.7%) 18 (75%) 51 (82.3%)

Black 0(0.0%) 3(9.7%) 1(8.3%) 1(3.2%) 1 (4.2%) 4 (6.5%)

Hispanic 0(0.0%) 2 (6.5%) 1(8.3%) 4 (12.9%) 1(4.2%) 6 (9.7%)

American Indian 1(8.3%) 00.0%) 1(8.3%) 1(3.29%) 2(8.3%) 1(1.6%)

Asian 1(8.3%) 0 (0.0%) 1(8.3%) 0 (0.0%) 2(8.3%) 0(0.0%)
Karnofsky Status

N 12 30 12 31 24 61

Mean (Std. Dev.) 83.3(13.7) 78.0(13.0) 79.2(16.8) 78.7 (13.0) 81.3(15.1) 784 (12.8)

Median (Range) 85 (60-100) 80(50-100) 85 (40-100) 80 (50-100) 85 (40-100) 80 (50-100)
FACT-H&N Score

N 11 29 12 31 23 60

Mean (Std. Dev.) 108.6 (31.2) 97.1(19.6) 107.0 (19.6) 101.3(17.8) 107.8 (25.2) 99.3(18.6)

Median 1243 97.1 104.2 9 1083 97.6

(Range) (60.4-142) (63.5-134) (71.4-139) (75.7-146) (60.4-146) (63.5-139)
MTT volume

N 12 31 12 31 24 62

Mean (Std. Dev.) 16(11) 19(1.2) 117 (4.7) 11.9(5.0) 6.6 (6.1) 6.9 (6.2)

Median 12 15 10.0 113 48 53

(Range) (0.125-3.64) (0.49-4.69) (6-18.25) (6-20) (0.1-18.8) (0.5-20)
Number of Tumors

N 12 31 12 31 24 62

Mean (Std. Dev.) 18(1.4) 23(2.2) 14(05) 14(1.0) 1.6(0.9) 18(17)

Median (Range) 1(1-4) 1(1-10) 1(1-2 1(1-5 1(1-4) 1(1-10)
Treatment History

N 12 31 12 31 24 62

RT 1 1 1 0 2 1

Surgery only 1 1 0 1 1 2

CT& RT 1 0 0 1 1 1

Surgery & RT 7 15 5 11 12 26

Surgery & CT 0 0 0 1 0 1

15




Surgery, CT &RT

2

14

6 |

17

8

31

Table 2a: Summary of Demographic and Other Basdline Characteristics of

Study 514
Characteristic Stratum 1 Stratum 2 Stratum 1& 2
Placebo Treatment Placebo CDDP/epi gel Placebo Treatment
Age
N 17 31 18 26 35 57
Mean (Std.Dev) 60.9 (12.5) 57.4(12.0) 62.7 (9.7) 62.2 (11.5) 62.3 (11.0) 60.1 (11.6)
Median (Range) 60 (48-82) 54 (33-84) 64 (40-70) 62.5 (42-87) 61 (43-84) 57 (37-82)
Gender
N 17 31 18 26 35 57
Male 13 (76.5%) 21 (67.7%) 17 (94.4%) 24 (92.3%) 30 (85.7%0) 45 (79.0%)
Femae 4(23.5%) 10 (23.5%) 1(5.6%) 2 (7.7%) 5(14.3%) 12 (21.0%)
Ethnicity
N 17 31 18 26 35 57
White 17 (100%) 31 (100%) 18 (100%) 26 (100%) 35 (100%) 57 (100%)
Karnofsky Status
N 17 31 18 26 3H5 57
Mean (Std.Dev) 80.6 (13.5) 85.5(11.5) 75(16.2) 75(12.4) 77.7(15.0) 60.1 (11.6)
Median (Range) 90 (60-100) 90 (50-100) 75 (40-100) 70 (50-100) 80 (40-100) 57 (37-82)
FACT H&N Score
N 17 30 16 25 33 55
Mean (Std.Dev) 1025 (21.5) 101.0 (19.7) 99.6 (17.7) 102.0 (20.0) 101.1 (19.5) 1015 (19.7)
Median (Range) 1026 1075 1001 1017 1026 104.7
(67.2-132) (66-134.2) (62.3-126.7) (64.7-136) (62.3-132) (64.7-136)
MTT volume
N 17 31 18 26 3H5 57
Mean (Std.Dev) 27(13 29(14 111 (5.3 12.7(3.9) 7.0(5.8) 74(5.7)
Median (Range) 2.6 (055 2.9(0.755) 9.0(5.3-20) 12.2 (6-19.9) 5.3(0.5-20) 4.9(0.8-19.9)
Number of Tumors
N 17 31 18 26 35 57
Mean (Std.Dev) 15(1.2) 1.2(0.6) 14(1.0) 14(0.8) 15(11) 1.3(0.7)
Median (Range) 1(1-5 1(1-3) 1(1-5 1(1-4) 1(1-5 1(1-4)
Treatment History
N 17 31 18 26 3H5 57
No prior therapy 0 0 0 1 0 1
RT 2 1 3 2 5 3
Chemo(CT) 0 1 0 1 0 2
Surgery only 1 1 0 1 1 2
CT & RT 1 2 2 2 3 4
Surgery & RT 6 16 6 12 12 28
Surgery & CT 0 0 0 0 0 0
Surgery, CT & RT 7 10 7 7 14 17
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Table 1b : Summary of Demographic and Other Basdline Char acteristics of

Study 414 with Original Randomization (FDA Analyss)

Characteristic Stratum 1 Stratum 2 Stratum 1& 2
Placebo Treatment Placebo CDDP/epi gel Placebo Treatment
Age
N 13 33 10 30 23 63
Mean (Std. Dev.) 65.3 (12.1) 61.3 (12.3) 56.5 (9.8) 63.6 (11.2) 61.5(11.8) 62.6 (11.8)
Median (Range) 62 (48-82) 62 (33-84) 57 (40-70) 64 (44-87) 60 (40-82) 63 (33-87)
Gender
N 13 33 10 30 23 63
Male 10 (76.9%) 25 (75.8%) 7 (70.0%) 26 (86.7%) 17 (73.9%) 51 (81.0%)
Femae 3(23.1%) 8 (24.2%) 3(30.0%) 4 (13.3%) 6 (26.1%) 12 (19.1%)
Ethnicity
N 13 33 10 30 23 63
White 10 (76.9%) 27 (81.8%) 7 (70.0%) 24 (80.0%) 17 (73.9%) 51 (81.0%)
Black 0(0.0%) 3(9.1%) 1(1.0%) 2(6.7%) 1(4.4%) 5 (7.9%)
Hispanic 1 (0.0%) 3(9.1%) 0(0.0%) 3(10.0%) 1(4.4%) 6 (9.5%)
American Indian 1(7.7%) 00.0%) 1(1.0%) 1(3.3%) 2(8.7%) 1(1.6%)
Asian 1(7.7%) 0(0.0%) 1(1.0%) 0(0.0%) 2(8.7%) 0 (0%)
Karnofsky Status
N 13 32 10 30 23 62
Mean (Std. Dev.) 83.9(13.3) 78.8 (12.9) 76.0 (16.5) 785 (12.8) 80.4 (14.9) 785 (12.7)
Median (Range) 90 (60-100) 80(50-100) 80 (40-90) 80 (50-100) 80 (40-100) 80 (50-100)
FACT-H&N Score
N 12 31 10 30 22 61
Mean (Std. Dev.) 111.7 (31.6) 98.4 (20.4) 102.2 (16.3) 100.3 (16.6) 107.4 (25.7) 99.6 (18.4)
Median 1276 97.1 1013 9 107.7 985
(Range) (60.4-146) (63.5-139) (75.7-132.1) (71.4-138.9) (60.4-146) (63.5-1389)
MTT volume
N 13 33 10 30 23 63
Mean (Std. Dev.) 2.0(19) 25(2.8) 116 (4.7) 125 (5.6) 6.17 (5.9) 7.9(8.7)
Median (Range) 12 15 100 113 364 6
(0.125-7.5) (0.49-15.3) (6-18.75) (6-26.4) (0.2-18.8) (05-52.5)
Number of Tumors
N 13 33 10 30 23 63
Mean (Std. Dev.) 17(11) 22(2.1) 15(05) 14(1.0) 16(0.9) 18(1.7)
Median (Range) 1(1-4) 1(1-10) 1(1-2) 1(1-5) 1(1-4) 1(1-10)
Treatment History
N 13 33 10 30 23 63
RT 1 1 1 0 2 1
Surgery only 1 1 0 1 1 2
CT& RT 1 0 0 2 1 2
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Surgery & RT 8 16 4 10 12 26
Surgery & CT 0 0 0 1 0 1
Surgery, CT &RT 2 15 5 16 10 31
Table 2b: Summary of Demographic and Other Basdline Char acteristics of
Study 514 with Original Randomization (FDA Analyss)
Characteristic Stratum 1 Stratum 2 Stratum 1& 2
Placebo Treatment Placebo Treatment Placebo Treatment
Age
N 17 34 19 24 36 58
Mean (Std.Dev) 61.3(11.8) 58.9 (11.9) 63.7 (10.4) 61.9 (10.8) 62.6 (11.0) 60.1 (11.5)
Median (Range) 60 (46-84) 55 (37-82) 66 (43-81) 62 (41-79) 61 (43-84) 57 (37-82)
Gender
N 17 34 19 24 36 58
Male 13 (76.5%) 24 (70.6%0) 17 (89.5%) 22 (91.7%) 30 (83.3%) 46 (79.3%)
Femae 4 (23.5%) 10 (29.4%) 2 (10.5%) 2 (8.3%) 6 (16.7%) 12 (20.7%)
Ethnicity
N 17 34 19 24 36 58
White 17 (100%) 34 (100%) 19 (100%) 24 (100%) 36 (100%) 58 (100%)
Karnofsky Status
N 17 34 19 24 36 58
Mean (Std.Dev) 80.6 (13.5) 84.7 (11.4) 74.7(15.8) 75.4(13.2) 77.5(14.8) 80.9(12.9)
Median (Range) 90 (60-100) 90 (50-100) 70 (40-100) 70 (50-100) 80 (40-100) 80 (50-100)
FACT H&N Score
N 17 33 18 22 35 55
Mean (Std.Dev) 1025 (21.5) 100.3(19.3) 101.1(18.3) 103.2 (20.0) 101.8(19.7) 1015 (19.5)
Median (Range) 102.6 106 104 104.7 1033 105.1
(67.2-132) (66-134.2) (62.3-126.7) (64.7-136) (62.3-132) (64.7-136)
MTT volume
N 17 34 19 24 36 58
Mean (Std.Dev) 2.7(13) 34(2.3) 11.6 (5.6) 139(5.1) 74(6.1) 7.8(6.4)
Median (Range) 26 32 94 130 54 49
(0.5-5) (0.75-11.3) (5.3-20.4) (6-30.0) (0.5-20.4) (0.75-29.9)
Number of Tumors
N 17 34 19 24 36 58
Mean (Std.Dev) 15(12) 1.32(0.76) 14(10) 1.24(0.58) 14(L1) 1.3(0.6)
Median (Range) 1(1-5) 1(1-4) 1(1-5) 1(1-3) 1(1-4) 1(1-4)
Treatment History
N 17 34 19 24 36 58
No 0 0 0 1 0 1
RT 2 1 3 2 5 3
Chemo(CT) 0 2 0 0 0 2
Surgery only 1 2 0 0 1 2
CT&RT 1 2 2 2 3 4
Surgery & RT 6 16 6 13 12 29
Surgery & CT 0 0 0 0 0 0
Surgery, CT & RT 7 11 8 6 15 17
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Reviewer's Comments

1. Themean and median MTT volumein stratum 1 islarger in the Study 514 compared to
Study 414.

2. Median MTT volume in the placebo arm was smaller than the CDDP/epi arm in Stratum 2
of Study 514.

3. The summary of demographic data presented in Tables 1b and 2b, respectively, for studies
414 and 514, are as per the origind randomization scheme (for difference in patient
numbers in the two strata compared to Tables 1aand 1b, see reviewer's comments, section
2.2.3). There appearsto be no apparent difference between the two sets of data (Table 1a
vs. 1b and Table 2avs. 2b).

3.2 Primary Efficacy Evaluation
3.2.1 Objective Tumor Response

Thefollowing Tables 3a & 4a, compare the objective tumor (CR + PR) response rate per
Sponsor’s eva uation during the blinded treatment phase of the study, respectively, for Studies
414 and 514. During the blinded period, rates of MTT response of the CDDP/epi gd arm and
the placebo arms per sponsor's anayses were significantly different. In Study 414, 34% of
patients with CDDP/epi gel had tumor responses while no patient with placebo had response
(p=0.001). In Study 514 the tumor response rates in the CDDP/epi gel and placebo gel arms
were, respectively, 25% and 3% (p= 0.007).

Table 3a: Rateof MTT Response (per Sponsor) of Study 414 (Volume 3.166, p102)
(Sponsor’s Analysis-Strata Allocation M odified Post-Randomization)

Number of Response p-value
Stratum 1& 2
Treatment (n=62) 21 (34%) 0.001*
Placebo (n=24) 0 (0%)
Stratum 1
Trestment (n=31) 13 (42%) 0.008"
Placebo (n=12) 0 (0%)
Stratum 2
Trestment (n=31) 8 (26%) 0.082"
Placebo (n=12) 0 (0%)
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Table 4a: Rate of MTT Response (per Sponsor) of Study 514 (Volume 3.193, p101)
(Sponsor’s Analysis-Strata Allocation M odified Post-Randomization)

Number of Response p-value
Stratum 1& 2
Trestment (n=57) 14 (25%) 0.007°
Placebo (n=35) 1 (3%)
Stratum 1
Trestment (n=31) 10 (32%) 0.070"
Placebo (n=17) 1 (6%)
Stratum 2
Treatment (n=26) 4 (15%) 0.130"
Placebo (n=18) 0 (0%)

* Cochran-Mantel- Haenszel test (exact)

# Fisher's exact test

Reviewer's Comments

1. TheMTT response rates in both the studies as evaluated by the FDA Medical Reviewer
(most consarvative: responses not counted in patients with incorrect dosing, duration of
response < 4 weeks, etc., and least conservative) are presented in Tables 3b and 3c, and
Tables 4b and 4c, respectively, for Studies 414 and 514. In both the Studies according to
the Medical Reviewer's assessment of tumor response, thereis no sgnificant difference
between the CDDP/epi gel and placebo gd arms, when the most conservative approach is

consdered (Tables 3b and 4b).

Table 3b: Rateof MTT Response (per FDA Medical Reviewer Most Conservative
Assessment) of Study 414 (Strata Allocation Used as M odified Post-randomization by

the Sponsor)

Number of Response

p-value(Fisher's Exact)

Stratum 1& 2




Treatment (n=62)

3 (5%)

0.557

Placebo (n=24)

0 (0%)

Table4b: Rateof MTT Response (per FDA Medical Reviewer Most Conservative
Assessment) of Study 514 (Strata Allocation Used as M odified Post-randomization by

the Sponsor)

Number of Response

p-value(Fisher's Exact)

Stratum 1& 2
Treatment (n=57) 6 (11%) 0.246
Placebo (n=35) 1 (3%)

Table 3c: Rateof MTT Response (per FDA Medical Reviewer Least Conservative
Assessment) of Study 414 (Strata Allocation Used as M odified Post-randomization by

the Sponsor)

Number of Response

p-value(Fisher's Exact)

Stratum 1& 2
Trestment (n=62) 17 (27%) 0.002
Placebo (n=24) 0 (0%)

Table4c: Rateof MTT Response (per FDA Medical Reviewer Least Conservative
Assessment) of Study 514 (Strata Allocation Used as M odified Post-randomization by

the Sponsor)

Number of Response

p-value(Fisher's Exact)

Stratum 1& 2
Treatment (n=57) 12 (21%) 0.015
Placebo (n=35) 1 (3%)

2. Randomization in both the studies was done based on the gratification factor, MTT volume
messured at screening. However, some of the patients in each of the sudies were
reclassfied to other srata based on their MTT volume at the first treetment visit. In Study
414, three patients were switched from Stratum 1 to 2, one patient was switched from
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Stratum 2 to 3, and one patient was switched from Stratum 3to 2. In Study 514, there
were three patients who were switched from Stratum 1 to 2, and two patients were
switched from Stratum 2 to 3. The sponsor’s analyses presented in Tables 3aand 4a are
based on the modified strata alocation. The reviewers conducted anayses using the origina
grataalocation (ITT population). It appears that the changes made by the sponsor did not
ggnificantly affect the overdl objective response rate resultsin both the sudies.

3. Two patients from each studies had chosen a different MTT from the investigator selected
MTT. Thesetwo patients tumors had the same response to the treatments as the response
to investigator chosen MTT.

4. Apart from the changes in the dosing scheme in the middle of the study (After Amendment
V), dose violation was aso commonly observed throughout the study (please refer to the
medical officer’sreview). Table 3d and 4d present the response rates in the CDDP/epi gdl
arm, prior and post amendment of the dosing schedule. These reaults indicate that there
was no sgnificant difference in the response rates between pre and post amendment V in
both the US Study 414 and the Europe Study 514. However, the direction of the
response rate was reversed in the Europe Study 514 compared to the US Study 414
(Table 3d and 4d). Although, the sponsor had specified in the amended data analysis plan
that dl andyses will take into account the change in dose assgnment described in
Amendment V (Vol. 3.172 pages 7 and 27 Section 9.5.5), the sponsor has not presented
data adjusting for this change in dose assgnment.

Table 3d: Rateof MTT Response (per Sponsor) in the CDDP/epi Arm of Study 414
(FDA’s Analysis-Pre and Post Amendment V)

Number of Response p-value (Fisher's Exact)
Pre-amendment V (Dose = 7124 (29%) 0.591
0.5 mL/cn)
Post-amendment V (Dose 14/38 (37%)
=0.25 mL/cm®)

Table4d: Rateof MTT Response (per Sponsor) in the CDDP/epi Arm of Study 514
(FDA’s Analysis-Pre and Post Amendment V)

Number of Response p-value (Fisher's Exact)
Pre-amendment V (Dose = 6/21 (29%) 0.751
0.5 mL/cm’)
Post-amendment V (Dose 8/36 (22%)
= 0.25 mL /o)




3.2.2 Primary Treatment Goal

Tables5 & 6 presented below, compare the patient benefit response rate per Sponsor’s
evauation during the blinded trestment phase of the study, respectively, for Studies 414 and
514. Both the studies did not show any sgnificant differences of Patient Benefits between the
treatment arms. 1n Study 414, 21/62 (34%) CDDP/epi gel-treated patients compared with
4/24 (17%) placebo-treated patients achieved Patient Benefit. The difference between the
treatment groups did not reach gtatistical sgnificance (p=0.18). In Study 514, 11/57 (19%)
CDDPlepi gel-treated patients compared with 3/35 (9%) placebo-treated patients achieved
Petient Benefit. This difference was not atigticaly significant (p=0.24).

The sponsor clams that in the blinded period, 27% of CDDP/epi gel-treated patients attained
Patient Benefit compared to 12% of placebo gd-treated patients, usng the combined studies
data, and that the difference between the two groups was marginaly significant (exact Cochran-
Mantel- Haenszel p = 0.046, volume 3.164, section 3.1.3.4.2.1, p 167).

Table5: Number of Patient Benefittersin Study 414
(Sponsor’s Analysis-Strata Allocation M odified Post-randomization)

Benefitters p-values
Stratum 1& 2
Treatment (n=62) 21 (34%) 0.18
Placebo (n=24) 4 (17%)
Stratum 1
Trestment (n=31) 13 (42%) 0.48"
Placebo (n=12) 3 (25%)
Stratum 2
Treatment (n=31) 8 (26%) 0.40"
Placebo (n=12) 1 (8%)

* Cochran-Mantel- Haenszel test (exact)
* Fisher's exact test




Table 6 : Number of Patient Benefittersin Study 514
(Sponsor’s Analysis-Strata Allocation M odified Post-randomization)

Benefitters p-values
Stratum 1& 2
Treatment (n=57) 11 (19%) 0.24°
Placebo (n=35) 3 (9%)
Stratum 1
Trestment (n=31) 7 (23%) 0.46"
Placebo (n=17) 2 (12%)
Stratum 2
Treatment (n=26) 4 (15%) 0.63"
Placebo (n=18) 1 (6%)

* Cochran-Mantel- Haenszel test (exact)
* Fisher's exact test

Reviewer’ s Comments:

1. Thesponsor’sanayss of evaluating patient benefit is based on the assumption that a change
in one point score of the paliative god (for example from a score of 2 to 1) to be clinicaly
sgnificant and meaningful. This change of the score by one point was not pre-specified, and
has not been prospectively vaidated to correspond to patient benefit by comparing to
exiding vdidated indruments. A change in score of one point is questionable to be a
sgnificant change that may correspond to ameaningful dlinica benefit to the patient.
Furthermore, the resultsin Tables 7 & 8 suggest that mgority of the patients did not have
any change in the symptom scores. Of those who did have a change in score, inthe
CDDPlepi gd arm, Study 414, only one patient had a decrease in the score (benefit) by
one point, where as 6 patients had an increase in the score (worsening of the symptom) by
onepoint (Table7). Similarly inthe CDDPlepi gd arm, Study 514, 5 patients had a
decrease in the score (benefit) by one point, and 5 other patients also had an increasein the
score (worsening of the symptom by one point) (Table 8). This suggeststhat achangein
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score by one point may not be meaningful. 1t should also be noted that the trestment gods

differed from patient to patient. Thisamounted to, for example, a patient with a primary

treatment god "obstruction’ and a change in score of 1, as being equivadent to a patient with

aprimary treatment goa ‘pain’ and same change of score of 1.

Table 7: Change of Palliative Treatment Goal Scoresin Study 414

Changein Score CDDP/epi gel Placebo gel
-2 0 0
-1 1 0
0 23 11
+1 6 0
+2 0 0
Not Evduabdle 1 0

Table 8: Change of Palliative Treatment Goal Scoresin Study 514

Changein Score CDDP/epi gel Placebo gel
-2 2 0
-1 5 1
0 31 20
+1 5 2
+2 2 0
+3 1 0
Not Evauable 0 2

2. Thedgorithm used by the sponsor for combining the ‘patient’s and the ‘ investigator's
assessment of the achievement of the trestment god is presented in section 2.2.6 of this
review. Thevdidity of this Algorithm is questionable. The pdliative trestment goals were
measured using a four-point scale while the preventive trestment goal's were measured as

ether met or not met. These two different goals which are different in nature and

measurement criteria, were treated equaly by Patient Benefit Algorithm. Furthermore,

“met” of the preventive gods, which indicated absence of disease progression, and “ better”
of the pdliative gods, which indicated pdliation of certain symptoms, were interpreted with
an equa weight by gpplying this Algorithm. For example, a patient with the sable

symptoms through out the study, could have preventive goa as the primary trestment god

according to the investigator and benefit assessed as“met” by theinvestigator. i.e, for this

patient preventive benefit could be recorded as“met” and as“same’ for the paliative
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benefit. This combination by the sponsor’ s dgorithm would then lead to classfying the
patient as a benefitter. Among 39 benefitters claimed by the sponsor from both the studies,
64% (25/39) had “met” from investigators  preventive goa assessment and “same” or
missing vaue from the patients palliative goa assessment.

Furthermore, in Study 414, the investigators selected in 44/86 (51.2%) patients preventive

god asthe primary treatment goa, where as in 42/86 (48.8%) pdliative goa was sdected
as the primary trestment goal. 1n 26/44 (59%) of patients with the preventive god asthe
primary trestment goal, the investigators recorded for the treatment goal to be “met”, where
as, only one patient (2%) of 42 patients with paliative god as primary trestment god was
assessed to be “better”. In Study 514, the investigators selected preventive goa asthe
primary treatment goa in 21 patients. Of those 29% were assessed as“met”. In this514
study, the investigators selected pdliative god as the primary treatment god in 71 patients.
Of these patients 11% were assessed as “better”. There appears to be asdlection biasin
the Study 414 investigators in choosing preventive versus paliative god as the primary
treatment god. Asthe results presented in Tables 9a and 9b indicate, the attainment of
Petient Bendfit is greetly influenced by the investigator’ s selection of the primary trestment
god. Furthermore, patients with preventive primary trestment goa were more likely to be
assessed as Bendfitters, which raises concern regarding investigator selection biasin
selecting aprimary trestment godl.

Table9a: Number of Patients Assessed as“Met” or “Better” in the

CDDP/epi gel Arm

Investigator treatment goal Total M et/Better
Study 414 Pdliative gods 31 1 (3%)
Preventive god's 31 22 (71%)
Study 514 Pdliative gods 46 7 (15%)
Preventive gods 11 4 (36%)

Table 9b: Number of Patients Assessed as“Met” or “Better” in the Placebo gd Arm

Investigator treatment goal Total M et/Better
Study 414 Pdliative gods 11 0 (0%)
Preventive gods 13 4 (31%)
Study 514 Pdliative gods 25 1 (4%)
Preventive gods 10 2 (20%)

4. Dueto quedtionable vaidity of the sponsor’ s dgorithm of combining the paliative and
preventive gods, and combining patients and investigators assessments, the patients and
the investigators padlliative gods were anadyzed separately by the reviewers. Sixty-eight
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patientsin Study 414 and 84 patients in Study 514 had chosen their own primary treatment
gods (pdliaive gods). Forty-two patientsin Study 414 and 71 patients in Study 514 had
palidive gods as the primary treatment god as selected by the investigator. Asshownin
Tables 10 & 11, very smdl numbers of patients were assessed as “better” in the CDDP/epi
gel am aswell asthe placebo am in Study 414 for the pdliative trestment god both by the
patients and investigators (£ 5%). Furthermore, the percentages of the placebo-treated
patients assessed as “same” were similar or higher (79% vs. 74%, 100% vs. 74%) than the
ones of the CDDP/epi gd arm, and even smaller proportions (11% vs. 20%, 0% vs. 19%)
of the placebo-treated patients were assessed as “worse”. These results of the Study
414 clearly demonstrate that there was no significant symptom or palliative benefit
to patientstreated with CDDP/epi gel compared to placebo gel and more sgnificantly,
more patients felt worse in the CDDPJepi gel arm compared to the placebo gel arm,
possibly duetoitstoxicity. In Study 514, dightly higher percentages of patients from the
CDDPlepi gdl arm were assessed as “better” (17% and 15%) than the patients in Study
414. However, it was not Sgnificantly higher than the number of patientsin the placebo
arm. Furthermore, the proportion of patients who were assessed as “worse” were higher
than the ones assessed as “better” (21% and 17%). Asdemonstrated in Study 414, in
Study 514 aso, the placebo arm had higher proportion of patients assessed as “same”, and
lower proportion of patients assessed as “worse” compared to the CDDP/epi g am
(Tables10 & 11).

Table 10: Patient-Selected Palliative Treatment Goals of Both the Studies

Total Better Same Worse Not
Evaluable
Study 414
CDDPlepi gd 49 2 (4%) 36 (74%) 10 (20%) 1 (2%)
Placebo 19 1 (5%) 15 (79%) 2 (11%) 1 (5%)
Study 514
CDDPlepi gd 53 9 (17%) 32 (60%) 11 (21%) 1 (2%)
Placebo 31 1 (3%) 23 (74%) 4 (13%) 3 (10%)

Table 11: Investigator-Selected Palliative Treatment Goals of Both the Studies

Total Better Same Worse Not
Evaluable
Study 414
CDDPlepi gel 31 1 (3%) 23 (74%) 6 (19%) 1 (3%)
Placebo 11 0 (0%) 11 (100%) 0 (0%) 0 (0%)
Study 514
CDDP/epi gd 46 7 (15%) 31 (67%) 8 (17%) 0 (0%)
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Placebo |

25 | 1(4%)

| 20(80%) |

2 (8%)

| 2(8%)

5. The preventive gods were assessed as “same’ in instances where the god did not fail, but
was not documented to have been prevented for 25 days or more. The most common
example of this was when a placebo patient was terminated from the blinded period in less
than 25 days and was rolled over to receive open-label CDDP/epi gel. i.e., there appears to
be differentia pattern and conformity between the treetment armsin the total number of
trestments administered (Table 12 & 13). This could introduce bias in patient benefit

assessment because of possible unblinding issues.

Table 12: Pattern of Treatment Conformity in Study 414

# of Treatments CDDP/Epi.ge Placebo
Received N =62 N=24
1 62 (100.0%) 24 (100.0%)
2 56 (90.3%) 23 (95.8%)
3 42 (67.7%) 17 (70.8%)
4 28 (45.2%) 6 (25.0%)
5 15 (24.2%) 1 (4.2%)
6 10 (16.1%) 0 (0.0%)
Table 13: Pattern of Treatment Conformity in Study 514
# of Treatments CDDP/Epi.ge Placebo
Received N =57 N =35
1 57 (100.0%) 35 (100.0%)
2 55 (96.5%) 30 (85.7%)
3 49 (86.0%) 24 (68.6%)
4 34 (59.7%) 15 (42.9%)
5 24 (42.1%) 8 (22.9%)
6 24 (42.1%) 6 (17.1%)
6. Thereviewers anayzed the preventive trestment gods separately from the palictive

treatment gods. Among 25 benefitters (per investigators assessment) in Study 414, 23
patients had preventive goa's as the primary trestment god, and their responses to the
patient-sel ected treatment gods were either “same” or missing except for one patient.
Among these 23 patients only three patients were in the placebo group. However, this
difference was driven by the agorithm, and presence of “same’ ingtead of efficacy of the
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treatments. As shown in Table 14, about half of the patients in the placebo group werein
“same’, and no patient wasin “not met”. The patientswith “same’ in the investigator-
selected treatment goals could be benefitters only if they werein “better” in the patient-
selected treatment goals. However, the results presented in Tables 10 & 11 indicate that
very few patients felt “better” with respect to symptom improvement regardless of the
treatment recelved. Also, the results presented in Tables 10 & 11 demondrate that the
chances of “worsening” of a symptom was low in the placebo group. These results suggest
that if the placebo-treated patients stayed in the blinded phase for 25 days or more, they
would be more likdly to be classified as benefitters. It should be noted that the number of
patients who were assessed as “worse” or “not met” in the placebo treated patients was
zero versus four patientsin CDDP/epi gdl treated group. Thisis probably due to differentia
number of treatments administered in the two trestment arms and it is dso possible that the
patients symptoms would remain stable without any trestment in generd.

Table 14: Preventive Treatment Goals of Both the Studies

Total M et Same Not M et Not
Evaluable

Study 414

CDDPlepi gd 31 22 (71%) 4 (13%) 4 (13%) 1 (3%)

Placebo 13 4 (31%) 6 (46%) 0 (0%) 3 (23%)
Study 514

CDDPlepi ge 11 4 (36%) 3 (27%) 1 (9%) 3 (27%)

Placebo 10 2 (20%) 4 (40%) 1 (10%) 3 (30%)

7. The sponsor pooled the two studies (414 and 514), and claimed dtatistically significant
difference in Patient Benefit between the treatment groups (p-vaue = 0.046). Patient
benefit is an important primary endpoint and benefit needs to be demonstrated in each study
separately. Individudly, neither of the studies demongtrated satisticaly significant difference
with respect to patient benefit. Retrospective meta-anaysis results are not acceptable.

3.2.3 Association between Patient Benefit and MTT Response
The association between objective tumor response and patient benefit was evauated by the
gponsor by combining the results of the two studies and these results are presented in the Table

15.

Table 15: Association between Patient Benefit and MTT Response
(Sponsor's Analysis)




Strata Nonresponder Benefit Rate Responder Benefit Rate P-value*
n No. with Benefit n No. with Benefit
Benefit Rate Benefit Rate
Stratum 1 39 7 18% 23 13 57% 0.004
Stratum 2 45 9 20% 12 3 25% 1.000
Stratum 1 & 2 84 16 19% 35%* 16** 46% 0.012

* Exact Cochran-Mantel Haenzdl tet

** Sensitivity = 16/35 = 0457

Reviewer’s Comments

1. TheAgency had made it clear to the sponsor a various stages of the study that it was
critica to establish astrong correlation between tumor shrinkage and Petient Benefit. The
agency had aso strongly recommended that patient benefit should be the primary efficacy
parameter since the therapy considered in this study isaloca therapy and was not expected
to extend survivd in this patient population. Therefore, tumor shrinkage without the
paliation of the symptoms would not show any dinica benefit of the new treatment,
CDDPl/epi gd. Thisreviewer conducted the association analysis in both the studies
separately as detailed in Tables 16aand 17a. In Study 414 there was no statistically
significant association (p=0.16) between the tumor response and patient benefit. However
in Study 514 there appears to be nomina sgnificant association between Petient Benefit and
MTT response (p=0.018). This nomina significant association means that the patient
benefit and tumor response are dependent on each other and the observed trend is weak.
The association needs to be assessed quantitatively. Because both patient benefit and
tumor response are discrete variables, correlation coefficient can not be computed.
However, sengtivity, which measures predictability, is an important measure of associetion,
which isless than 50%. Furthermore, these results should be interpreted with caution, since
responder's characteristics may be different from non-responders. Also, since there were
far fewer patients studied in the placebo arm and most of the patients in the placebo arm did
not receive more than 4 treatments (gpproximately 4 weeks of trestment), the placebo
treated patients could not have had a complete evauation of the benefit.

Table 16a: Association Between MTT Response and Patient Benefit in CDDP/epi gel

Arm, Study 414

MTT Response
Patient Benefit Responder Non-responder
Benefitter 10 11
Non- benefitter 11 30
p-value 0.16

Sensitivity = 10/21 = 0.476




Table 17a: Association Between MTT Response and Patient Benefit in CDDP/epi gel

Arm, Study 514

MTT Response
Patient Benefit Responder Non-responder
Benefitter 6 D
Non- benefitter 8 38
p-value 0.02

Sengitivity = 6/14 = 0.429

2.

4,

In Study 414, according to sponsor, 10/21 responders (48%) had both tumor response and
patient benefit in the CDDPlepi gdl treated patients. Nine of these 10 benefitters were
assessed as benefitters based on preventive goa. However only one of these 10 patients
had patient benefit per the agency evauation of the data (please see medicd officer’'s
review).

In Study 514, according to sponsor, 6/14 responders (43%) had both tumor response and
patient benefit in the CDDPlepi gel treated patients. However only one of these 6 patients
had patient benefit per the agency evauation of the data (please see medicd officer’'s
review).

As mentioned earlier, dmogt al the benefitters that the sponsor has claimed are based on
achievement of preventative god. Achievement of thisgod has not been validated or
edtablished to result in any significant dinical benefit to the patient and as such the agency
does not consider achievement of preventative god to be a vaid measurement of patient
benefit. Furthermore, thereis no association between the tumor response and achievement
of pdliative or preventative benefit when evaluated separately in Study 414 (Tables 16b &
16¢) and preventative benefit in Study 514 (Table 17¢). There appears to be sgnificant
correlaion between tumor response and achievement of paliative benefit in Study 514
(Table 17b).

Table 16b: Association Between MTT Response and Patient Palliative Benefit in
CDDP/epi gd Arm, Study 414

MTT Response
Patient Benefit Responder Non-responder
Bendfitter 1 0
Non- benefitter 9 21
p-value 0.32

Senstivity = /10 = 0.1
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Table17b: Association Between MTT Response and Patient Palliative Benefit in
CDDP/epi gl Arm, Study 514

MTT Response

Patient Benefit Responder Non-responder
Benefitter 5 4
Non- benefitter 7 30

p_va' ue 004

Sensitivity = 5/12 = 0.42

Table 16¢: Association Between MTT Response and Patient Preventive Benefit in

CDDP/epi gl Arm, Study 414

MTT Response
Patient Benefit Responder Non-responder
Bendfitter 9 11
Non- benefitter 2 9
p-value 0.24

Sensitivity = 9/11 = 0.818

Table 17c: Association Between MTT Response and Patient Preventive Benefit in

CDDP/epi gl Arm, Study 514

MTT Response
Patient Benefit Responder Non-responder
Benditter 1 1
Non- benefitter 1 8
p-value 0.35

Sensitivity = 1/2= 05

5. All the above andyses of establishing association between tumor response and patient
benefit should be interpreted cautioudy. The strength of association isgreatly
influenced by the large number of patients classified both as non-respondersand
non-benefitters. A better analysis would be to eva uate the sengitivity of the two methods
of evaluation. The results of these anadyses are presented as footnotes in Tables 16a-17c.
Asthese results indicate the sensitivity is < 50%, (probability of having atumor response
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and patient benefitis< 0.5) in dl cases, except in the case of preventive benefit vs. tumor
response in Study 414 (Table 16¢). Senditivity of 0.8 in this case may be due to investigator
bias.

3.3 Adjusted Covariate Analyses

Asan exploratory andyss, logitic regression analysis was conducted by the sponsor using
combined data from Studies 414 and 514, to determine the effects of selected covariates on
MTT response. The results of thisanadysis are presented in Table 18. Tables 19 and 20 are
the logigtic regression analyses results per sponsor for the individud studies.  Previous platinum
thergpy is highly sgnificant in the US Study 414 where asiit is not significant in the Europe Study
514.

Table 18: Preliminary Examination of Objective Response of the MTT Using Logistic
Regression in Patients Treated with CDDP/Epi Gd (n = 119) in Studies 414 and 514

Covariate p-value*
Basdine KPS 0.018
MTT location 0.027
Basdine MTT volume 0.033
Time Snce diagnods 0.27
Gender 0.35
Age group 0.83
Previous chemotherapy 0.83

* Type 3 likelihood ratio test for preliminary variable selection anayses.

Table 19: Logistic Regression: Effect of Covariateson MTT Responsein Study 414

Covariate p-value*
Age group 0.10
Basdine KPS 0.27
MTT location 0.11
Previous platinum-based therapy 0.009
Gender 0.13
MTT dratum 0.27
Ethnic group 0.066

* Type 3 likelihood ratio test for preliminary variable selection anayses.

Table 20: Logistic Regression: Effect of Covariateson MTT Responsein Study 514

| Covariate | p-value*




Age group 0.30
Basdine KPS 0.21
MTT location 0.023
Previous platinum-based therapy 0.19
Gender 0.84
MTT dratum 0.34
Region of Europe 0.061

* Type 3 likelihood ratio test for preliminary variable selection analyses.

Reviewer’'s Comments

1. All adjusted analyses are consdered only as supportive to the primary efficacy andyses.
2. ltisto be noted that dose, which was amended in the middle of the trid, was not included in
any of the above models.

3.4 Other Efficacy Variables Evaluation
3.4.1 Association between Patient Benefit and the Changein FACT Score
The sponsor made an attempt to vaidate the treatment goa questionnaire by examining the

associaion of change in questionnaire score for the primary treatment goal with changesin
FACT-H&N score. Patient Benefit and the trend in FACT H&N score were independent.

Reviewer’'s Comments

1. Asshownin Table 21, in Study 514, patients who achieved Patient Benefit and those who
did not were equdly likely to have experienced a decreasing FACT H&N scores. In Study
414 the benefitters were even more likely to have decreasng FACT H& N scores.
However, these results should be interpreted with caution due to the fact that more than half
of FACT H&N scores were recorded as missing.

Table 21: Association between Patient Benefit and Changein FACT Score

Study 414 Study 514
Qol Benefitters Non-benefitters Benefitters Non-bendfitters
Increase 3 (25%) 11 (44%) 3 (30%) 8 (30%)
Decr ease 9 (75%) 14 (56%) 7 (70%) 19 (70%)




3.4.2 Secondary Efficacy Analyses

Per sponsor analyses, KPS was essentialy stable during the Blinded Period in both the
CDDP/epi gel and placebo groups despite the longer period of observation in the former.
(Patients in the placebo group had a shorter period of observation in the Blinded Period
because of early treatment failure and roll-over into the Extended Follow-up Phase.) Thistrend
was observed in both strata separately and combined.

In Study 414, a comparison of surviva time in patients in each trestment group, defined as days
from first randomized treatment to degth, was not planned because loca therapy was not
expected to extend surviva in this patient population. In Strata 1 and 2, the sponsor was able to
obtain dates of degth for 40 of 62 of patientsin the CDDP/epi gd group and for 17 of 24
patients in the placebo group. As expected, surviva time in the two treatment groups was
gmilar and did not differ dgnificantly (undratified log rank test p = 0.36). Similarly in Study
514, in Strata 1 and 2, dates of death were obtained for 24 of 57 patientsin the CDDP/epi gel
group and for 22 of 35 patients in the placebo group. 1n this Study 514, median survivd in the
two treatment groups (CDDP/epi gdl, 201 days; placebo, 107 days) did not differ sgnificantly
(p =0.11, gratified log rank test).

Figure 1 is sponsor's survival andysis graph of combined surviva data from Studies 414 and
514 illustrating no difference in survival between the two trestment arms.

Tables 22 and 23 describe sponsor's anadysis of time to and duration of MTT response among
MTT responders for Studies 414 and 514, respectively.

Tables 24 and 25 describe sponsor's analysis of timeto MTT progression for Studies 414 and
514, respectively.

Reviewer's Comments

1. All secondary efficacy andyses are consdered as hypotheses generating anayses.

Figure1: Survival Analysisof the Combined Studies 414 and 514
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Table22: Timeto and Duration of MTT Response Among MTT Respondersin Study

414

Median Timeto Median Duration of Median # of Treatments

Response (days) Response (days) to Response
Stratal& 2
CDDP/epi gd (n=21/62) 17 85 2
Placebo (n = 0/24) - - -
Stratum 1
CDDP/epi gel (n=13/31) 14 78 2
Placebo (n=0/12) - - -
Stratum 2
CDDP/epi gel (n=8/31) 21 90 25
Placebo (0/12) - - -

Table 23: Timeto and Duration of MTT Response Among MTT Respondersin Study

514

Median Timeto M edian Duration of Median # of Treatments

Response (days) Response (days) to Response
Stratalé& 2
CDDP/epi gdl (n = 14/57) 53 64 45
Placebo (n = 1/35) 56 54+ 5
Stratum 1
CDDP/epi gd (n=10/31) 62 61 5.0
Placebo (n = 1/17) 56 54+ 5
Stratum 2
CDDP/epi gel (n=4/26) 228 35




| Placebo (0/18)

Table24: TimetoMTT Progresson in Study 414

CDDp/ epi gel arm Placebo gel arm
n Mean (days) | Range (days) n Mean (days) | Range (days)
Stratal& 2 62 58 610 216+ 24 29 510263+
Stratum 1 31 37 7t0 216+ 12 24 5t0 212+
Stratum 2 31 61 6to 154+ 12 19 710263+
Table25: TimetoMTT Progression in Study 514
CDDp/ epi gel arm Placebo gel arm
n Mean (days) | Range (days) n Mean (days) | Range (days)
Stratal& 2 57 128 5to 564+ 35 44 610 210+
Stratum 1 31 144 810223 17 48 710 210+
Stratum 2 26 107 5 to 564+ 18 A 610 170+

4. Summary and Conclusons

ThisNDA submission isto support administration of Cisplatin/epinephrine injectable gel
(CDDP/ep gdl) for the local trestment of recurrent or refractory squamous cell carcinoma of the
head and neck in patients who are considered not curable with surgery or radiotherapy. Inthis
NDA submission, two phase 11, randomized, double-blind, multi-center, placebo controlled
studies, Study MP 414-94-2 (US study) and Study MP-514-94-2 (Europe study), were
conducted to evauate the efficacy and safety of the treetment of CDDP/epi gel. The US Study
414 enrolled atota of 86 efficacy evaudble patients (62 in the CDDP/epi gd arm and 24 in the
placebo g arm) and the Europe Study 514 enrolled atotd of 92 efficacy evauable patients
(57 in the CDDPJepi gel arm and 35 in the placebo gd am). The primary efficacy endpoint
per Agency in both the studies has been patient benefit based on a pre-specified
treatment goal. However, objective MTT response was origindly stated in the protocol as
the primary efficacy endpoint, and therefore, in the fina analyses both patient benefit and
objective MTT response were considered as co-primary endpointsin these two studies. The
understanding between the agency and sponsor was that the trias will demondtrate effect on
both the primary variables (particularly demongrate effect with respect clinicd patient benefit),
thus not requiring adjustment of type | error for multiplicity (I.C.H. E-9 Guiddines, section
2.2.5) (faxes sent by the Agency on (1) March 8, 2000 to sponsor in response to March 24,
2000 correspondence/request for feedback, and (2) April 28, 1998 reviewer comments on
gponsor's submission of Sn 115, February 24,1998). The sponsor claims a significant patient
benefit favoring CDDPJepi gel trestment (p-value = 0.046), based on combining the results of
the Studies 414 and 514, and that a one point change in the scae of measurement isdinicaly
meaningful. There was no datisticaly sgnificant difference between CDDPlepi gel and the
placebo gel in either of the two studies (Study 414, p-vaue=0.18, and Study 514, p-
value=0.24). The sponsor also clams significant objective MTT responsein favor of the
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proposed new drug, CDDP/epi gdl in Study 414 (p-vaue = 0.001) and Study 514 (p-vdue =
0.007). Furthermore, the sponsor claims a significant association between the patient benefit
and objective MTT response.

1. The sponsor was required to demongtrate significant effect in favor of CDDP/epi gel with
respect to both the primary efficacy variables and demondtrate significant association
between the two efficacy variables.

2. The co-primary efficacy endpoint, patient benefit, was the specified clinical efficacy
parameter by the agency. Thereisno Satistically significant differencein patient
benefit in either of the two studies (Study 414, p-value=0.18, and Study 514, p-
vaue=0.24). The sponsor pooled the two studies (414 and 514), and arrived at a smaller
p-vaue (p = 0.046). However, pooled analysisis not acceptable asthe primary
analysis. A sgnificant difference in the objective MTT response was demongtrated by the
sponsor andyss. However, according to FDA Medica Reviewer's revised data, the
sgnificant differenceis questionable.

3. The agency dso required that significant correlation between objective tumor response and
patient benefit should be established. Thereisno statistically significant association
between tumor response and patient benefit in the US Study 414 (p-value = 0.16),
where as there gppears to be nomindly significant association in the Europe Study 514 (p-
vaue = 0.018). The strength of this association is weak and is greetly influenced by the
large number of patients classified both as non-responders and non- benefitters. A
preferred measure of association between patient benefit and tumor responseis
sensgitivity, and thiswas < 50% in each of the studies and in the combined study data.
Furthermore, these results should be interpreted with caution, since responder’'s
characteristics may be different from non-responders. Also, snce there were far
fewer patients studied in the placebo arm and most of the patients in the placebo arm did
not recelve more than 4 treatments (gpproximately 4 weeks of trestment), the placebo
treated patients could not have had a complete evauation of the benefit.

4. The primary efficacy endpoint, patient benefit is retrospectively defined as a decrease
in symptom score by one point (I.C.H. E-9 Guiddines, sections2.1.2 and 2.2.2). A
change in symptom score by one point has not been prospectively vaidated to be dinicaly
ggnificant or meaningful. Furthermore, Pdliative symptom benefit is assessed as equivaent
to preventative benefit. The combination of these two measurements is questionable (I.C.H.
E-9 Guiddines, section 2.2.3). Thereisno input by the patient towards preventative benefit
score. The dgorithm used by the sponsor to combine the paliative & preventative godls,
and patient & investigator assessments, has not been prospectively vaidated. The
guestionnaire (Appendix I) used in these two studies has been used only in the sponsor
Sudies.



5. Blinded comparison of patient benefit between the treatment arms is questionable because
the pattern of treatment conformity in the blinded phase differs between the active treatment
and the placebo arms. This could potentially bias the benefit scor es, particularly
preventive goa scores, asthe criteriafor ng apatient as a benefitter included
improvement in the score for aminimum of 4 weeks, and mgority of the placebo am
patients did not receive assigned treatment beyond 4 weeks. Thus there isreason to believe
that the comparison between the treatment arms with respect to patient benefit and
particularly with respect to preventative benefit may not be a fair/adequate comparison.
Furthermore, in the benefitters clamed by the sponsor in the US Study 414, 20/21
benefitters were based on investigator's assessment on preventative trestment god as "met”
and only 1/21 benefitters was assessed based on paliative trestment godl.

6. The sponsor's clam of ggnificant difference in the objective MTT response in both the
studies are mainly due to stratum 1 or in patientswith MTT sze £ 5 cnt®. Furthermore, per
FDA medica reviewer evauation mgority of the sponsor claimed responses were not
evauable due to, for example, incorrect dosing. It isto be noted that athough no significant
differencesinthe MTT response rates between pre- and post- amendment of dosing
schedule were observed (Study 414: 29% vs. 37%, p-vaue = 0.59, Study 514: 29% vs.
22%, p-value=0.75), the direction of the response rate was r ever sed in the Europe
Study 514 compared to the US Study 414.

In these reviewers opinion the study failed to demongtrate clinica patient benefit of
cigplatin/epinephrine injectable gd versus placebo gd for patients with refractory squamous cell
carcinoma of the head and neck in patients who are consdered not curable with surgery or
radiothergpy. It isaso not evident from the results of the two randomized studies presented in
thisNDA that the objective tumor response trandates into clinical benefit. Therefore, the
evidence submitted in this gpplication is not convincing and does not support approva.
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Appendix |

Treatment Goals
Generd Ingtructions

At the screening visit, each patient isto select one or more trestment goals from one of the eight
pallidtive treetment god categories: wound care, pain control, ability to see, ability to hear,
ability to smdll, physica gppearance, obstructive symptoms, or mobility. The trestment gods
should reflect the patient's desire to improve hisher physical or socid functioning in a persondly
meaningful way as adirect result of treetment with cisplain/epi gd.

Because the scales are designed to measure improvement, the patient should not select
trestment god categories in which he/she would place himsdlf a the best end of the four-point
measurement scale.

Oneto eight pdliative trestment goals may be sdected by the patient; the goas will be assessed
a screening and the beginning of every treatment and follow up vist.

Some patients may be unable to identify any treatment goas. Thiswould occur, for example, if
the patient's salf-assessment placed him at the best end of the scale in every god category. A
patient who is unable to sdlect atrestment god category will have the change in tumor volume of
his’her treated tumors used in place of the trestment goa. The overal tumor response will dso
be measured on afour-point scae: complete response (100% reduction in tumor volume),
partia response (50% or greater reduction in tumor volume), stable disease (less than 50%
reduction or increase of less than 25% in tumor volume) and disease progression (25% or
greater increase in tumor volume).

At the time the patient selects treetment godss, the physician should adso sdect one or more
treatment gods for that patient. A primary trestment god must be identified by the physician for
the patient's most troublesome god. The patient and physician need not discuss their reasons for
selecting trestment goals, and the patient and physician need not sdect the same gods.

The patient may select one or more trestment goas from eight paliative goas. wound care, pain
control, ability to see, ability to hear, ability to smell, physica appearance, obstructive
symptoms, or mobility (unless he/she is unable to sdlect a trestment god, as described
above).The physician may select goads from the list of eight paliative goas and the list of three
preventive gods: invasion, obgruction, and subcutaneous tumors bresking through the skin.

At each vigt, the patient will assess higher current status on the pdliative trestment gods he/she
sdlected at thefirgt vist, rating hisher status on each god on afour-point scale.
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If the physician sdlected pdliative goas for the patient, he/she will dso rate the patient's atus
on each god a each patient vidt. Status on preventive goas will be rated by the physician on a
two-point scae (prevented or failed to prevent). Preventive goas will be evaluated and rated
only at screening, week 4 evauaion vist, end of follow~up (month 5), and study completion.

For patients who terminate the initia trestment stage after less than six trestments and who do
not have a CR, preventive god assessment should be done before administration of open-label

drug.
1. Prevention Scales Physician Assessment Only

1. Prevention of invasion of vita structure(s) and/or blood vessdl(s).
Specify structures and/or vessdls threatened by invasion:

| . At end of 4-week follow-up, tumor has not invaded vitd organs or blood vessdls. If
patient terminates initia treatment prematurely, evaluate a lagt vist of initid trestment
phase before administration of opentlabel drug.

2. At end of 4-week follow-up, tumor has invaded vita organs and/or blood vessals. If
patient terminatesinitia trestment prematurely, evauate a last -vist before
adminigtration of opertlabe drug.

Date of invason

2. Prevention of obstruction

Specify structures, areas, and/or processes threatened by obstruction:

1. Atend of 4-week follow-up, tumor has not obstructed any structure, area, or
process in a manner which interferes with the patient's functioning. If patient
terminatesinitia treatment prematurely, evauate at lagt vist before administration of
opentlabd drug.

2. At end of 4-week follow-up, tumor has progressed to obstruct a structure, area, or
process in a manner which interferes with the patient's functioning. If patient
terminatesinitia treatment prematurely, evauate at lagt visit before administration of
open-labd drug.

Date of obstruction:
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3.Prevention of subcutaneous tumors breaking through the skin.

Specify location of at risk of breaking through the skin:

1. Atend of 4-week follow-up, a subcutaneous tumor has not broken through the
skin to creste an ulceration, erosion, or hole. If patient terminatesinitial trestment
prematurely, evaluate at last vist before adminigtration of open-label drug.

2. At end of 4-week follow-up, a subcutaneous tumor has broken through the skin to
creste an ulceration, eroson, or hole. If patient terminates initia trestment
prematurely, evaluate at |last vist before adminigtration of open-label drug.

Date tumor broke through skin:

[1. Pdliation Scdes May be Sdlected by Patient or Physician

| . Wound Care
Ingtructions to patient:
Please choose the statement below which best describes your cancer
sore (or sores) over the past week [SUBSTITUTE: "since your last
vigt" for subsequent vigts).
Please choose a response based only on the sore or sores injected with
medicine as part of this sudy.
If some of your treated sores are worse than others, choose statement
which describes the worst trested sore.
1. 1 do not have an open sore that oozes, bleeds, or smells bad.
2. 1 have an open sore that hasllittle or no smell and does not need a
bandage.
3 1 have an open sore that needs a bandage and/or has abad smell, but
the smell does not stop me from being around other people, or make me
fed sck to my somach.
4. 1 have an open sore that needs frequent changes of bandage or
packing; OR has a strong/bad smell that stops me from being around
other people; OR causes meto fed sick to my stomach or to vomit.

2. Pain Control
Ingtructions to patient:
Please choose the statement bel ow which best describes the pain you
have felt over the past week [SUBSTITUTE: "gnce your last study vigt"
for subsequent vigts).
Pease answer based on only on the tumor or tumors injected with
medicine as part of this study. Choose the statement that describes the
pain caused by your tumor(s).




Do not include pain caused by the injection of medicine into your

tumor(s), ether a the time of the injection or later.

If some of your trested tumors are causing more pain than others,

choose a statement that describes the treated tumor giving you the most

pain.

1. 1 have no pain, or | have minor pain that does not require  medicine.
2. 1 have pain that goes away when | take medicine that | can buy in
the drugstore without a doctor's prescription.

3. 1 have pain that only goes away when | take medicine prescribed by

adoctor.
4. 1 have pain that does not go away even when | take medicine
prescribed by adoctor.
3. Ability to See
Indtructions to patient:

Please choose the statement below which best describes your sight over the past week
[SUBSTITUTE: "since your last study vist" for subsequent visits|, compared to before
your illness
These satements are about problems you may have with your sight that are caused by
one or more of the tumors being trested in this study.
Please choose the statement that most closely describes the problems with your sight
caused by the treated tumor(s).
1. 1 can seejust aswell as | could before my illness.
2. 1 cannot see aswdl as | could before my illness, but | am able to do things like
watch TV and read.
3. 1 cannot see aswell as | could before my illness, and this makesit hard for me to
read and watch TV.
4.1 cannot see.

4. Ability to Hear
Indructions to patient:
Please choose the statement bel ow which best describes your hearing over the past
week [SUBSTITUTE: "since your last study visit" for subsequent vidts], compared to
before your illness.
These statements are about problems you may have with your hearing that are caused
by one or more of the tumors being treated in this study.
Please choose the statement that most closaly describes the problems with your hearing
caused by the treated tumor(s).
1. 1 can hear just aswdl as| could before my illness.
2. 1 cannot hear aswell as | could before my illness, but | am able to do things like
watch TV, listen to the radio, and talk with people.
3. 1 cannot hear aswell as| could before my illness, and this makes it hard for meto
watch TV, listen to the radio, and talk with people.
4. 1 cannot hear.

5. Ability to Smell




Ingtructions to patient:
Please choose the stlatement below which best describes your sense of smell over the
past week [SUBSTITUTE: "snce your last study vist” for subsequent visits], compared
to before your illness.
These statements are about problems you may have with your sense of smdll that are
caused by one or more of the tumors being treeted in this study.
Please choose the statement that most closaly describes the problems with your sense
of smdll caused by the treated tumor(s).
| .1 canamdl just aswell as| could before my illness.
2. 1 cannot smell aswel as | could before my illness, but it does not effect my
enjoyment of food or things around me.

3. 1 cannot smell aswell as| could before my illness, and | do not enjoy my food or
things around me as much as | used to.
4. 1 cannot smell.

6. Physicd Appearance
Ingructions to patient:
Please choose the stlatement below which best describes how you have been feding
about the way you look over the last week [SUBSTITUTE: "since your last sudy vist"
for subsequent vigtg).
Please choose your answer based only on things about the way you look that might be
changed by injections with sudy medicine.
If you think that some things about the way you look are getting worse due to the
Injections but some are getting better, try to choose a sentence that best describes your
overdl feding about the way you look.
1. My illness has not changed the way | ook much.
2. 1 have some scars from my illness, but no one cantell that | amiill.
3. People can tdll by looking & methat | amill, but this does not sop me from going
out and meeting people.
4. 1 don't like to go out in public because of the effect my illness has had on the way |
look.

7. Obstructive Symptoms
Ingructions to patient:
Please choose the statement below which best describes your symptom or symptoms
over the last week [SUBSTITUTE: "since your last study vist” for subsequent vists)].
Please choose your answer based on only symptoms you fed are caused by tumors
injected with medicine as part of this study.
The answer may be about only one symptom (difficulty svalowing, for example). It
may be about more than one (difficulty swalowing and dso difficulty breathing, for
example).
If you have more than one symptom and one is worse than the other, pick the sentence
that describes the worst symptom.
1. My illness does not interfere with my ability to talk, breath, or eat.




2. Because of my illness, | have minor trouble with talking, breathing, or esting. For

example, | can't eat everything | like because | have trouble swallowing.

3. Because of my illness, | have alot of trouble talking, bresthing, or esting. For
example, | can eat only soft foods or liquids because | have trouble swalowing.

4. Because of my illness, | can't talk, or | need atubeto breeth, or | am fed through a

tube.

8. Mobility

Ingructions to patient

Please choose the statement below which best describes your ability to move around

and use dl parts of your body (arms, legs, neck, trunk, etc.) over the past week

[SUBSTITUTE: "snceyour last vidit" for subsequent vigits].

These statements are about problems with movement that are caused by one or more

of the tumors being treated in this study.

Please choose the statement that most clearly describes the problem with moving

around caused by the treated tumor(s).

1. 1 am adleto move around as well as| could before my illness.

2. Because of my illness, | have some problems with moving around, but | can till
carry out most of my norma everyday activities.

3. Because of my illness, | have problems with moving around that greetly affect my
normal everyday activities. (Examples: | can no longer move around well enough to
drive acar; | can no longer move around enough to fix a med for myself.)

4. Because of my illness, | can no longer move around &t dl, or | can only move
around avery little. There are dmaost no norma everyday activities | can carry out

by mysdf.
What part of your body do you have problems moving?




Appendix |1

Treatment Plan
BLINDED PERIOD OPEN-LABEL PERIOD
Treatment Phase Follow-up Phase Extended Follow-up Phase
6 to 8 weeks 4 weeks Up to 5 months

« Treat MTT and other
selected tumors with
CDDP/epi or placebo gel*
for 6 weekly treatments or
until 100% reduction of
total treated tumor volume,
whichever occurs first.

+ Assess disease progression.

+ Complete responders
( 100% reduction of total
tumor volume) may enter
Follow-up

-

Patients with a partial
response, stable disease. or
disease progression may
enter Extended Follow-up
to receive open label
CDDP/epi gel

» Evaluate
response {once
each week)

« Follow duration of
response (monthly)

Patients who
maintained a
complete response
could enter Extended
Follow-up for
continued follow-up

-

Patients with discase
progression could
enter Extended
Follow-up for
retreatment

+ Follow duration of
response {monthly} for
responders

+ Retreat new, progressive,
and recurrent tumors
with open-label
CDDP/epi gel *

+ Receive treatment with
other cancer therapy¥

* New tumors that developed during the Treatment Phase could also be treated, provided that the total assigned patient
dose did not exceed 10 mL CDDP/epi or placebo gel
¥ Other cancer therapy was not to be administered concomitantly with CDDP/epi gel unless approved by Matrix.
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