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Food and Drug Administration
Rockville, MD 20857

NDA 21-462/S-015

Eli Lilly and Company
Attention: Colleen Mockbee, R.Ph., RAC
Lilly Corporate Center
Indianapolis, IN 46285

Dear Ms. Mockbee:

Please refer to your supplemental new drug application dated August 27, 2007, received August 28,
2007, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Alimta®
(pemetrexed disodium) Injection, Powder, Lyophilized, For Solution for Intravenous use 100 mg and
500 mg vials.

Please also refer to your submission dated June 24, 2008, received June 24, 2008, which extended
the due date for this application to September 28, 2008.

We acknowledge receipt of your submissions dated September 20, October 18, 30, November 19,
2007; February 8, March 19, June 24, and September 11, 16, 18, 19, 20, 22, 23, and 24 (all electronic
except the 20th), 2008.

This supplemental new drug application provides for the use of Alimta® (pemetrexed disodium)
Injection, Powder, Lyophilized, For Solution for Intravenous use 100 mg and 500 mg vials for the
following indications.

Non-Small Cell Lung Cancer — Combination with Cisplatin

ALIMTA isindicated in combination with cisplatin therapy for theinitial treatment of patients
with locally advanced or metastatic nonsguamous non-small cell lung cancer. ALIMTA is not
indicated for treatment of patients with squamous cell non-small cell lung cancer.

Non-Small Cell Lung Cancer — Single Agent

ALIMTA isindicated as a single-agent for the treatment of patients with locally advanced or
metastatic nonsguamous non-small cell lung cancer after prior chemotherapy. ALIMTA is not
indicated for treatment of patients with squamous cell non-small cell lung cancer.

We have completed the review of this supplemental application, as amended, according to the
regulations for accelerated approval, and have concluded that adequate information has been presented
to approve Alimta® (pemetrexed disodium) Injection, Powder, Lyophilized, For Solution for
Intravenous use 100 mg and 500 mg vials for use as recommended in the enclosed labeling text.
Accordingly, the application is approved under 21 CFR 314 Subpart H. Approval is effective on the
date of thisletter. Marketing of this drug product and related activities are to be in accordance with the
substance and procedures of the referenced accelerated approval regulations.
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The final printed labeling (FPL) must be identical to the enclosed labeling (text for the package insert
and text for the patient package insert).

As soon as possible, but no later than 14 days from the date of this letter, please submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format as described at
http://www.fda.gov/oc/datacouncil/spl.html that is identical to the enclosed labeling (text for the
package insert). Upon receipt, we will transmit that version to the National Library of Medicine for
public dissemination. For administrative purposes, please designate this submission, “ SPL for
approved NDA 21-462/S-015.”

Products approved under the accelerated approval regulations, 21 CFR 314.510, require further
adequate and well-controlled studies to verify and describe clinical benefit. We remind you of your
post marketing study (Subpart H Phase 4 commitments) specified in your submission dated August 3,
2004. This commitment, along with any completion dates agreed upon, is listed below.

2. H3E-MC-JMEN: Multicenter, Randomized Phase |11 Study of Maintenance Therapy with
Single-Agent Alimta versus Best Supportive Care after Treatment with Gemcitabine plus
Carboplatin in Chemo-naive Patients with Advanced Non-Small Cell Lung Cancer.

Status: Planned number of patients enrolled: 660
First patient visit: March 2005

Last patient visit: May 2008

Final study report: November 2008

We acknowledge receipt of your submission dated September 15, 2008, which includes a study
report for H3E-MC-JMEN (Study JMEN).

Final study reports should be submitted to this NDA as a supplemental application. For administrative
purposes, all submissions relating to these Phase 4 commitments must be clearly designated "Subpart
H Phase 4 Commitments."

Protocols, data, and final reports should be submitted to your IND for this product and a copy of the
cover letter sent to thisNDA. If an IND not be required to meet your Phase 4 commitments, please
submit protocol, data, and final reports to thisNDA as correspondences. For administrative purposes,
all submissions, including labeling supplements, relating to these Phase 4 commitments must be
clearly designated "Phase 4 Commitments."

We also remind you that, under 21 CFR 314.550, after the initial 120 day period following this
approval, you must submit all promotional materials, including promotional labeling aswell as
advertisements, at least 30 days prior to the intended time of initial dissemination of the labeling or
initial publication of the advertisement.

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.
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If you have any questions, call Carl Huntley, Regulatory Project Manager, at (301) 796-1372.

Sincerely,
{See appended €electronic signature page}

Robert L. Justice, M.D.

Director

Division of Drug Oncology Products
Office of Oncology Drug Products
Center for Drug Evaluation and Research

Enclosure



This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Robert Justice
9/26/2008 06:46:57 PM
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the infor mation needed to use
ALIMTA safely and effectively. See full prescribing information for
ALIMTA.

ALIMTA (pemetrexed disodium) | njection, Powder, Lyophilized, For
Solution for Intravenous use

Initial U.S. Approval: 2004

——————————————————————————— RECENT MAJOR CHANGES ----------------mmnmmmeen
Indications and Usage, Non-Small Cell Lung Cancer — Combination with

Cisplatin (1.1) 09/2008
Indications and Usage, Non-Small Cell Lung Cancer — Single-Agent (1.2)
09/2008

Dosage and Administration Combination Use with Cisplatin (2.1) 09/2008

INDICATIONS AND USAGE ----snrcemmememmemenmecees

ALIMTA® is afolate analog metabolic inhibitor indicated for:

. Nonsguamous Non-Small Cell Lung Cancer: initial treatment in
combination with cisplatin. (1.1)

. Nonsquamous Non-Small Cell Lung Cancer as a single-agent after prior
chemotherapy (1.2)

. Mesothelioma: in combination with cisplatin (1.3)

——————————————————————— DOSAGE AND ADMINISTRATION -------mmmmmmmmmeeee

. Combination usein Non-Small Cell Lung Cancer and Mesothelioma:
Recommended dose of ALIMTA is500 mg/m?i.v. on Day 1 of each
21-day cycle in combination with cisplatin 75 mg/m? i.v. beginning
30 minutes after ALIMTA administration. (2.1)

. Single-Agent usein Non-Small Cell Lung Cancer: Recommended dose
of ALIMTA is 500 mg/m?i.v. on Day 1 of each 21-day cycle. (2.2)

. Dose Reductions: Dose reductions or discontinuation may be needed
based on toxicities from the preceding cycle of therapy. (2.4)

---------------------- DOSAGE FORMSAND STRENGTHS--------====mnmmmemn
. 100 mg vial for injection (3)
. 500 mg vial for injection (3)

CONTRAINDICATIONS
History of severe hypersensitivity reaction to pemetrexed. (4)

. Premedication regimen: Instruct patients to take folic acid and
vitamin Bi,. Pretreatment with dexamethasone or equivalent reduces
cutaneous reaction. (5.1)

. Bone marrow suppression: Reduce doses for subsequent cycles based on
hematol ogic and nonhematol ogic toxicities. (5.2)

. Renal function: Do not administer when CrCl <45 mL/min. (2.4, 5.3)

. NSAIDs with renal insufficiency: Use caution in patients with mild to
moderate renal insufficiency (CrCl 45-79 mL/min). (5.4)

. Lab monitoring: Do not begin next cycle unless ANC >1500 cells/mm?,
platelets >100,000 cells/mm?, and CrCl >45 mL/min. (5.5)

. Pregnancy: Fetal harm can occur when administered to a pregnant
woman. Women should be advised to use effective contraception
measures to prevent pregnancy during treatment with ALIMTA. (5.6)

ADVERSE REACTIONS

The most common adverse reactions (incidence >20%) with single-agent use
are fatigue, nausea, and anorexia. Additional common adverse reactions when
used in combination with cisplatin include vomiting, neutropenia, leukopenia,
anemia, stomatitis/pharyngitis, thrombocytopenia, and constipation. (6.1)
Toreport SUSPECTED ADVERSE REACTIONS, contact Eli Lilly and
Company at 1-800-LillyRx (1-800-545-5979) or FDA at 1-800-FDA-1088
or www.fda.gov/medwatch.

DRUG INTERACTIONS
. NSAIDs: Use caution with ibuprofen or other NSAIDs (7.1)
Nephrotoxic drugs. Concomitant use of these drugs and/or substances
which are tubularly secreted may result in delayed clearance. (7.2)

See 17 for PATIENT COUNSELING INFORMATION and FDA
approved patient labeling

Revised: 09/2008
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

11 Non-Small Cell Lung Cancer — Combination with Cisplatin

ALIMTA isindicated in combination with cisplatin therapy for theinitial trestment of patients with locally advanced or
metastatic nonsguamous non-small cell lung cancer. ALIMTA isnot indicated for treatment of patients with squamous cell non-small
cell lung cancer.

12 Non-Small Cell Lung Cancer — Single-Agent

ALIMTA isindicated as a single-agent for the treatment of patients with locally advanced or metastatic nonsquamous non-
small cell lung cancer after prior chemotherapy. ALIMTA isnot indicated for treatment of patients with squamous cell non-small cell
lung cancer.

13 Mesothelioma
ALIMTA in combination with cisplatin is indicated for the treatment of patients with malignant pleural mesothelioma whose
disease is unresectable or who are otherwise not candidates for curative surgery.

2 DOSAGE AND ADMINISTRATION

21 Combination Use with Cisplatin
Non-Small Cell Lung Cancer and Malignant Pleural Mesothelioma

The recommended dose of ALIMTA is 500 mg/m? administered as an intravenous infusion over 10 minutes on Day 1 of each
21-day cycle. The recommended dose of cisplatin is 75 mg/m? infused over 2 hours beginning approximately 30 minutes after the end
of ALIMTA administration. Patients should receive appropriate hydration prior to and/or after receiving cisplatin. See cisplatin
package insert for more information.

22 Single-Agent Use
Non-Small Cell Lung Cancer

The recommended dose of ALIMTA is 500 mg/m? administered as an intravenous infusion over 10 minutes on Day 1 of each
21-day cycle.

2.3 Premedication Regimen
Vitamin Supplementation

To reduce toxicity, patients treated with ALIMTA must be instructed to take alow-dose oral folic acid preparation or
multivitamin with folic acid on adaily basis. At least 5 daily doses of folic acid must be taken during the 7-day period preceding the
first dose of ALIMTA; and dosing should continue during the full course of therapy and for 21 days after the last dose of ALIMTA.
Patients must also receive one (1) intramuscular injection of vitamin B, during the week preceding the first dose of ALIMTA and
every 3 cyclesthereafter. Subsequent vitamin B, injections may be given the same day as ALIMTA. In clinical trias, the dose of folic
acid studied ranged from 350 to 1000 mcg, and the dose of vitamin By, was 1000 mcg. The most commonly used dose of oral folic
acid in clinical trials was 400 mcg [ see Warnings and Precautions (5.1)] .
Corticosteroid

Skin rash has been reported more frequently in patients not pretreated with a corticosteroid. Pretreatment with dexamethasone
(or equivalent) reduces the incidence and severity of cutaneous reaction. In clinical trials, dexamethasone 4 mg was given by mouth
twice daily the day before, the day of, and the day after ALIMTA administration [ see Warnings and Precautions (5.1)] .

24 Laboratory Monitoring and Dose Reduction/Discontinuation Recommendations
Monitoring

Complete blood cell counts, including platelet counts, should be performed on all patients receiving ALIMTA. Patients should
be monitored for nadir and recovery, which were tested in the clinical study before each dose and on days 8 and 15 of each cycle.
Patients should not begin a new cycle of treatment unless the ANC is >1500 cells/mm?®, the platelet count is>100,000 cellsymm?®, and
creatinine clearance is 245 mL/min. Periodic chemistry tests should be performed to evaluate renal and hepatic function [see
Warnings and Precautions (5.5)].
Dose Reduction Recommendations

Dose adjustments at the start of a subsequent cycle should be based on nadir hematol ogic counts or maximum nonhematol ogic
toxicity from the preceding cycle of therapy. Treatment may be delayed to allow sufficient time for recovery. Upon recovery, patients
should be retreated using the guidelines in Tables 1-3, which are suitable for using ALIMTA as a single-agent or in combination with
cisplatin.

Table 1: Dose Reduction for ALIMTA (single-agent or in combination) and Cisplatin - Hematologic Toxicities

Nadir ANC <500/mm? and nadir platelets >50,000/mm?°. 75% of previous dose (both drugs).
Nadir platelets <50,000/mm® without bleeding regardless of nadir ANC. 75% of previous dose (both drugs).
Nadir platelets <50,000/mm® with bleeding?, regardless of nadir ANC. 50% of previous dose (both drugs).

# These criteriameet the CTC version 2.0 (NCI 1998) definition of >CTC Grade 2 bleeding.




If patients develop nonhematol ogic toxicities (excluding neurotoxicity) >Grade 3, treatment should be withheld until
resolution to less than or equal to the patient’ s pre-therapy value. Treatment should be resumed according to guidelinesin Table 2.

Table 2: Dose Reduction for ALIMTA (single-agent or in combination) and Cisplatin - Nonhematologic Toxicities*”

Dose of ALIMTA Dose of Cisplatin
(mg/m?) (mg/m?)
Any Grade 3° or 4 toxicities except mucositis 75% of previous dose 75% of previous dose
Any diarrhearequiring hospitalization (irrespective of Grade) or Grade3 or| 75% of previous dose 75% of previous dose
4 diarrhea
Grade 3 or 4 mucositis 50% of previous dose 100% of previous dose

#NCI Common Toxicity Criteria (CTC).
b Excluding neurotoxicity (see Table 3).
© Except Grade 3 transaminase €l evation, for which no dose reduction is needed.

In the event of neurotoxicity, the recommended dose adjustments for ALIMTA and cisplatin are described in Table 3. Patients
should discontinue therapy if Grade 3 or 4 neurotoxicity is experienced.

Table 3: Dose Reduction for ALIMTA (single-agent or in combination) and Cisplatin - Neurotoxicity

Dose of ALIMTA Dose of Cisplatin
CTC Grade (mg/m?) (mg/m?)
0-1 100% of previous dose 100% of previous dose
2 100% of previous dose 50% of previous dose

Discontinuation Recommendation

ALIMTA therapy should be discontinued if a patient experiences any hematol ogic or nonhematologic Grade 3 or 4 toxicity
after 2 dose reductions (except Grade 3 transaminase elevations) or immediately if Grade 3 or 4 neurotoxicity is observed.
Renally Impaired Patients

Inclinical studies, patients with creatinine clearance >45 mL/min required no dose adjustments other than those recommended
for al patients. Insufficient numbers of patients with creatinine clearance below 45 mL/min have been treated to make dosage
recommendations for this group of patients [ see Clinical Pharmacology (12.3)]. Therefore, ALIMTA should not be administered to
patients whose creatinine clearance is <45 mL/min using the standard Cockcroft and Gault formula (below) or GFR measured by
Tc99M-DPTA serum clearance method:

Males [140 - Agein years] x Actual Body Weight (kq)
72 x Serum Creatinine (mg/dL)
Females: Estimated creatinine clearance for males x 0.85

=mL/min

Caution should be exercised when administering ALIMTA concurrently with NSAIDs to patients whose creatinine clearance
is <80 mL/min [see Drug Interactions (7.1)].

25 Preparation and Administration Precautions

Aswith other potentially toxic anticancer agents, care should be exercised in the handling and preparation of infusion
solutions of ALIMTA. The use of glovesis recommended. If a solution of ALIMTA contacts the skin, wash the skin immediately and
thoroughly with soap and water. If ALIMTA contacts the mucous membranes, flush thoroughly with water. Several published
guidelines for handling and disposal of anticancer agents are available [ see References (15)].

ALIMTA isnot avesicant. Thereis no specific antidote for extravasation of ALIMTA. To date, there have been few reported
cases of ALIMTA extravasation, which were not assessed as serious by the investigator. ALIMTA extravasation should be managed
with local standard practice for extravasation as with other non-vesicants.

2.6 Preparation for Intravenous I nfusion Administration

1. Use aseptic technique during the reconstitution and further dilution of ALIMTA for intravenous infusion administration.

2. Cdculate the dose of ALIMTA and determine the number of vials needed. Vials contain either 100 mg or 500 mg of
ALIMTA. Thevias contain an excess of ALIMTA to facilitate delivery of label amount.

3. Recongtitute each 100-mg via with 4.2 ml of 0.9% Sodium Chloride Injection (preservative free). Reconstitute 500-mg
vial with 20 mL of 0.9% Sodium Chloride Injection (preservative free). Reconstitution of either size vial gives a solution
containing 25 mg/mL ALIMTA. Gently swirl each vial until the powder is completely dissolved. The resulting solutionis
clear and ranges in color from colorless to yellow or green-yellow without adversely affecting product quality. The pH of
the reconstituted ALIMTA solution is between 6.6 and 7.8. FURTHER DILUTION IS REQUIRED.

4. Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration,
whenever solution and container permit. If particulate matter is observed, do not administer.



5. An appropriate quantity of the reconstituted ALIMTA solution must be further diluted into a solution of 0.9% Sodium
Chloride Injection (preservative free), so that the total volume of solution is 100 ml. ALIMTA isadministered as an
intravenous infusion over 10 minutes.

6. Chemical and physical stability of reconstituted and infusion solutions of ALIMTA were demonstrated for up to 24 hours
following initial reconstitution, when stored at refrigerated or ambient room temperature [see USP Controlled Room
Temperature] and lighting. When prepared as directed, reconstitution and infusion solutions of ALIMTA contain no
antimicrobial preservatives. Discard any unused portion.

Reconstitution and further dilution prior to intravenousinfusion is only recommended with 0.9% Sodium Chloride

Injection (preservative free). ALIMTA is physically incompatible with diluents containing calcium, including Lactated Ringer’s
Injection, USP and Ringer’s Injection, USP and therefore these should not be used. Coadministration of ALIMTA with other drugs
and diluents has not been studied, and therefore is not recommended. ALIMTA is compatible with standard polyvinyl chloride (PVC)
administration sets and intravenous solution bags.

3 DOSAGE FORMSAND STRENGTHS
ALIMTA, pemetrexed for injection, is awhite to either light-yellow or green-yellow lyophilized powder availablein sterile
single-use vials containing 100 mg or 500 mg pemetrexed.

4 CONTRAINDICATIONS
ALIMTA is contraindicated in patients who have a history of severe hypersensitivity reaction to pemetrexed or to any other
ingredient used in the formulation.

5 WARNINGS AND PRECAUTIONS

51 Premedication Regimen
Need for Folate and Vitamin B1, Supplementation

Patients treated with ALIMTA must be instructed to take folic acid and vitamin B, as a prophylactic measure to reduce
treatment-related hematologic and Gl toxicity [ see Dosage and Administration (2.3)]. In clinical studies, less overall toxicity and
reductions in Grade 3/4 hematol ogic and nonhematol ogic toxicities such as neutropenia, febrile neutropenia, and infection with Grade
3/4 neutropenia were reported when pretreatment with folic acid and vitamin B, was administered.
Corticosteroid Supplementation

Skin rash has been reported more frequently in patients not pretreated with a corticosteroid in clinical trials. Pretreatment with
dexamethasone (or equivalent) reduces the incidence and severity of cutaneous reaction [ see Dosage and Administration (2.3)].

52 Bone Marrow Suppression

ALIMTA can suppress bone marrow function, as manifested by neutropenia, thrombocytopenia, and anemia (or pancytopenia)
[ see Adverse Reactions (6.1)]; myelosuppression is usually the dose-limiting toxicity. Dose reductions for subsequent cycles are based
on nadir ANC, platelet count, and maximum nonhematol ogic toxicity seen in the previous cycle [ see Dosage and Administration
(2.4)].

5.3 Decreased Renal Function

ALIMTA is primarily eliminated unchanged by renal excretion. No dosage adjustment is needed in patients with creatinine
clearance 245 mL/min. Insufficient numbers of patients have been studied with creatinine clearance <45 mL/min to give a dose
recommendation. Therefore, ALIMTA should not be administered to patients whose creatinine clearance is <45 mL/min [ see Dosage
and Administration (2.4)].

One patient with severe renal impairment (creatinine clearance 19 mL/min) who did not receive folic acid and vitamin By,
died of drug-related toxicity following administration of ALIMTA alone.

54 Use with Non-Steroidal Anti-Inflammatory Drugswith Mild to Moderate Renal Insufficiency

Caution should be used when administering ibuprofen concurrently with ALIMTA to patients with mild to moderate renal
insufficiency (creatinine clearance from 45 to 79 mL/min). Other NSAIDs should also be used with caution [ see Drug Interactions
(7.2)].
55 Required Laboratory Monitoring

Patients should not begin a new cycle of treatment unless the ANC is>1500 cell¥mm?, the platelet count is
>100,000 cells/mm?, and creatinine clearance is >45 mL/min [see Dosing and Administration (2.4)].
5.6 Pregnancy Category D

Based on its mechanism of action, ALIMTA can cause fetal harm when administered to a pregnant woman. Pemetrexed
administered intraperitoneally to mice during organogenesis was embryotoxic, fetotoxic and teratogenic in mice at greater than
1/833rd the recommended human dose. If ALIMTA is used during pregnancy, or if the patient becomes pregnant while taking this
drug, the patient should be apprised of the potential hazard to the fetus. Women of childbearing potential should be advised to avoid
becoming pregnant. Women should be advised to use effective contraceptive measures to prevent pregnancy during treatment with
ALIMTA. [see Pregnancy (8.1)]

5.7 Third Space Fluid
The effect of third space fluid, such as pleural effusion and ascites, on ALIMTA is unknown. In patients with clinically
significant third space fluid, consideration should be given to draining the effusion prior to ALIMTA administration.




6 ADVERSE REACTIONS
6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reactions rates cannot be directly compared to
ratesin other clinical trials and may not reflect the rates observed in clinical practice.

In clinical trials, the most common adverse reactions (incidence >20%) during therapy with ALIMTA as a single-agent were
fatigue, nausea, and anorexia. Additional common adverse reactions (incidence >20%) during therapy with ALIMTA when used in
combination with cisplatin included vomiting, neutropenia, leukopenia, anemia, stomatitis/pharyngitis, thrombocytopenia, and

constipation.

Non-Small Cell Lung Cancer (NSCL C) — Combination with Cisplatin

Table 4 provides the frequency and severity of adverse reactions that have been reported in >5% of 839 patients with NSCLC
who were randomized to study and received ALIMTA plus cisplatin and 830 patients with NSCL C who were randomized to study and
received gemcitabine plus cisplatin. All patients received study therapy as initial treatment for locally advanced or metastatic NSCLC
and patients in both treatment groups were fully supplemented with folic acid and vitamin By,.

Table 4: Adverse Reactionsin Fully Supplemented Patients Receiving ALIMTA plus Cisplatin in NSCLC?

ALIMTA/cisplatin Gemcitabine/cisplatin
Reaction® (N=839) (N=830)
All Grades Grade 3-4 All Grades Grade 3-4
Toxicity (%) | Toxicity (%) | Toxicity (%) | Toxicity (%)

All Adver se Reactions 90 37 91 53
L aboratory

Hematologic

Anemia 33 6 46 10

Neutropenia 29 15 38 27

Leukopenia 18 5 21 8

Thrombocytopenia 10 4 27 13

Renal

Creatinine elevation 10 1 7 1
Clinical

Consgtitutional Symptoms

Fatigue 43 7 45 5
Gastrointestinal

Nausea 56 7 53 4

Vomiting 40 6 36 6

Anorexia 27 2 24 1

Constipation 21 1 20 0

Stomatitis/Pharyngitis 14 1 12 0

Diarrhea 12 1 13 2

Dyspepsia/Heartburn 5 0 6 0
Neur ology

Neuropathy-sensory 9 0 12 1

Taste disturbance 8 0° 9 0°
Dermatology/Skin

Alopecia 12 0° 21 1°

Rash/Desquamation 7 0 8 1

& For the purpose of thistable a cut off of 5% was used for inclusion of al events where the reporter considered a possible relationship

to ALIMTA.

® Refer to NCI CTC Criteria version 2.0 for each Grade of toxicity.
¢ According to NCI CTC Criteriaversion 2.0, this adverse event term should only be reported as Grade 1 or 2.

No clinically relevant differences in adverse reactions were seen in patients based on histology.
In addition to the lower incidence of hematologic toxicity on the ALIMTA and cisplatin arm, use of transfusions (RBC and
platel et) and hematopoietic growth factors was lower in the ALIMTA and cisplatin arm compared to the gemcitabine and cisplatin

arm.

The following additional adverse reactions were observed in patients with non-small cell lung cancer randomly assigned to

receive ALIMTA plus cisplatin.
Incidence 1% to 5%

Body as a Whole — febrile neutropenia, infection, pyrexia
General Disorders — dehydration



Metabolism and Nutrition — increased AST, increased ALT

Renal — creatinine clearance decrease, rena failure

Foecial Senses— conjunctivitis
Incidence Lessthan 1%

Cardiovascular — arrhythmia

General Disorders— chest pain

Metabolism and Nutrition — increased GGT

Neurology — motor neuropathy
Non-Small Cell Lung Cancer (NSCLC) — Single-Agent

Table 5 provides the frequency and severity of adverse reactions that have been reported in >5% of 265 patients randomly
assigned to receive single-agent ALIMTA with folic acid and vitamin B, supplementation and 276 patients randomly assigned to
receive single-agent docetaxel. All patients were diagnosed with locally advanced or metastatic NSCLC and received prior
chemotherapy.

Table5: Adverse Reactionsin Fully Supplemented Patients Receiving ALIMTA versus Docetaxel in NSCLC?

ALIMTA Docetaxel
b (N=265) (N=276)
Reaction All Grades Grades 3-4 All Grades Grades 3-4
Toxicity (%) | Toxicity (%) | Toxicity (%) | Toxicity (%)
L aboratory
Hematologic
Anemia 19 4 22 4
Leukopenia 12 4 34 27
Neutropenia 11 5 45 40
Thrombocytopenia 8 2 1 0
Hepatic
Increased ALT 8 2 1 0
Increased AST 7 1 1 0
Clinical
Gastrointestinal
Nausea 31 3 17 2
Anorexia 22 2 24 3
Vomiting 16 2 12 1
Stomatitis/Pharyngitis 15 1 17 1
Diarrhea 13 0 24 3
Constipation 6 0 4 0
Constitutional Symptoms
Fatigue 34 5 36 5
Fever 8 0 8 0
Dermatology/Skin
Rash/Desguamation 14 0 6 0
Pruritis 7 0 2 0
Alopecia 6 1° 38 2

& For the purpose of thistable a cut off of 5% was used for inclusion of all events where the reporter considered a possible relationship
to ALIMTA.

® Refer to NCI CTC Criteriafor lab values for each Grade of toxicity (version 2.0).

¢ According to NCI CTC Criteria version 2.0, this adverse event term should only be reported as Grade 1 or 2.

No clinically relevant differences in adverse reactions were seen in patients based on histology.

Clinically relevant adverse reactions occurring in <5% of patients that received ALIMTA treatment but >5% of patients that
received docetaxel include CTC Grade 3/4 febrile neutropenia (1.9% ALIMTA, 12.7% docetaxel).

The following additional adverse reactions were observed in patients with non-small cell lung cancer randomly assigned to
receive ALIMTA.
Incidence 1% to 5%

Body as a Whole — abdominal pain, allergic reaction/hypersensitivity, febrile neutropenia, infection

Dermatology/Skin — erythema multiforme

Neurology — motor neuropathy, sensory neuropathy

Renal — increased creatinine
Incidence Lessthan 1%



Cardiovascular — supraventricular arrhythmias
Malignant Pleural Mesothelioma (MPM)

Table 6 provides the frequency and severity of adverse reactions that have been reported in >5% of 168 patients with
mesothelioma who were randomly assigned to receive cisplatin and ALIMTA and 163 patients with mesothelioma randomly assigned
to receive single-agent cisplatin. In both treatment arms, these chemonaive patients were fully supplemented with folic acid and
vitamin By,.

Table 6: Adverse Reactionsin Fully Supplemented Patients Receiving ALIMTA plus Cisplatin in MPM?

ALIMTA/cisplatin Cisplatin
. (N=168) (N=163)
Reaction All Grades Grade 3-4 All Grades Grade 3-4
Toxicity (%) Toxicity (%) Toxicity (%) Toxicity (%)
L aboratory
Hematologic
Neutropenia 56 23 13 3
L eukopenia 53 15 17 1
Anemia 26 4 10 0
Thrombocytopenia 23 5 9 0
Renal
Creatinine elevation 11 1 10 1
Creatinine clearance decreased 16 1 18 2
Clinical
Eye Disorder
Conjunctivitis 5 0 1 0
Gastrointestinal
Nausea 82 12 77 6
Vomiting 57 11 50 4
Stomatitis/Pharyngitis 23 3 6 0
Anorexia 20 1 14 1
Diarrhea 17 4 8 0
Constipation 12 1 7 1
Dyspepsia 5 1 1 0
Constitutional Symptoms
Fatigue 48 10 42 9
M etabolism and Nutrition
Dehydration 7 4 1 1
Neur ology
Neuropathy-sensory 10 0 10 1
Taste Disturbance 8 0° 6 0°
Dermatology/Skin
Rash 16 1 5 0
Alopecia 11 0° 6 0°

& For the purpose of thistable a cut off of 5% was used for inclusion of all events where the reporter considered a possible relationship
to ALIMTA.

® Refer to NCI CTC Criteria version 2.0 for each Grade of toxicity except the term “creatinine clearance decreased” which is derived
from the CTC term “renal/genitourinary-other”.

¢ According to NCI CTC Criteria version 2.0, this adverse event term should only be reported as Grade 1 or 2.

The following additional adverse reactions were observed in patients with malignant pleural mesothelioma randomly assigned
to receive ALIMTA plus cisplatin.
Incidence 1% to 5%
Body as a Whole — febrile neutropenia, infection, pyrexia
Dermatology/Skin — urticaria
General Disorders— chest pain
Metabolism and Nutrition — increased AST, increased ALT, increased GGT
Renal — renal failure
Incidence Lessthan 1%
Cardiovascular — arrhythmia
Neurology — motor neuropathy



Effects of Vitamin Supplementations

Table 7 compares the incidence (percentage of patients) of CTC Grade 3/4 toxicities in patients who received vitamin
supplementation with daily folic acid and vitamin By, from the time of enroliment in the study (fully supplemented) with the incidence
in patients who never received vitamin supplementation (never supplemented) during the study in the ALIMTA plus cisplatin arm.

Table 7: Selected Grade 3/4 Adver se Events Comparing Fully Supplemented versus Never Supplemented Patientsin the
ALIMTA plus Cisplatin arm (% incidence)

Fully Supplemented Patients | Never Supplemented Patients
Adverse Event® (%) (N=168) (N=32)
Neutropenia/granul ocytopenia 23 38
Thrombocytopenia 5 9
Vomiting 11 31
Febrile neutropenia 1 9
Infection with Grade 3/4 neutropenia 0 6
Diarrhea 4 9

# Refer to NCI CTC criteriafor lab and non-laboratory values for each grade of toxicity (Version 2.0).

The following adverse events were greater in the fully supplemented group compared to the never supplemented group:
hypertension (11%, 3%), chest pain (8%, 6%), and thrombosis/embolism (6%, 3%).
Subpopulations

No relevant effect for ALIMTA safety due to gender or race was identified, except an increased incidence of rash in
men (24%) compared to women (16%).
Phase 2 Studies

Clinically relevant Grade 3 and Grade 4 |aboratory toxicities were similar between integrated Phase 2 results from three
single-agent ALIMTA studies (N=164) and the Phase 3 single-agent ALIMTA study described above, with the exception of
neutropenia (12.8% versus 5.3%, respectively) and alanine transaminase elevation (15.2% versus 1.9%, respectively). These
differences were likely due to differences in the patient population, since the Phase 2 studies included chemonaive and heavily
pretreated breast cancer patients with pre-existing liver metastases and/or abnormal baseline liver function tests.

6.2 Post-Marketing Experience

The following adverse reactions have been identified during post-approval use of ALIMTA. Because these reactions are
reported voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a
causal relationship to drug exposure.

These reactions have occurred with ALIMTA when used as a single-agent and in combination therapies.

Gastrointestinal — colitis

Injury, poisoning, and procedural complications— Radiation recall has been reported in patients who have previously
received radiotherapy.

Respiratory — interstitial pneumonitis.

7 DRUG INTERACTIONS
7.1 Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
[ buprofen

Although ibuprofen (400 mg four times a day) can decrease the clearance of pemetrexed, it can be administered with
ALIMTA in patients with normal renal function (creatinine clearance >80 mL/min). Caution should be used when administering
ibuprofen concurrently with ALIMTA to patients with mild to moderate renal insufficiency (creatinine clearance from 45 to
79 mL/min) [see Clinical Pharmacology (12.3)].

Other NSAIDs

Patients with mild to moderate rena insufficiency should avoid taking NSAIDs with short elimination half-lives for a period
of 2 days before, the day of, and 2 days following administration of ALIMTA.

In the absence of data regarding potential interaction between ALIMTA and NSAIDs with longer half-lives, all patients taking
these NSAIDs should interrupt dosing for at least 5 days before, the day of, and 2 days following ALIMTA administration. If
concomitant administration of an NSAID is necessary, patients should be monitored closely for toxicity, especially myelosuppression,
renal, and gastrointestinal toxicity.

7.2 Nephrotoxic Drugs

ALIMTA is primarily eliminated unchanged renally as aresult of glomerular filtration and tubular secretion. Concomitant
administration of nephrotoxic drugs could result in delayed clearance of ALIMTA. Concomitant administration of substances that are
also tubularly secreted (e.g., probenecid) could potentially result in delayed clearance of ALIMTA.

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
Teratogenic Effects — Pregnancy Category D [ see Warnings and Precautions (5.6)]



Based on its mechanism of action, ALIMTA can cause fetal harm when administered to a pregnant woman. There are no
adequate and well controlled studies of ALIMTA in pregnant women. Pemetrexed was embryotoxic, fetotoxic and teratogenic in mice.
In mice, repeated intraperitoneal doses of pemetrexed when given during organogenesis caused fetal malformations (incomplete
ossification of talus and skull bone; about 1/833rd the recommended intravenous human dose on amg/m? basis), and cleft palate
(1/33rd the recommended intravenous human dose on amg/m? basis). Embryotoxicity was characterized by increased embryo-fetal
deaths and reduced litter sizes. If ALIMTA is used during pregnancy, or if the patient becomes pregnant while taking this drug, the
patient should be apprised of the potential hazard to the fetus. Women of childbearing potential should be advised to use effective
contraceptive measures to prevent pregnancy during the treatment with ALIMTA.

8.3 Nursing Mothers

It is not known whether ALIMTA or its metabolites are excreted in human milk. Because many drugs are excreted in human
milk, and because of the potential for serious adverse reactionsin nursing infants from ALIMTA, adecision should be made to
discontinue nursing or discontinue the drug, taking into account the importance of the drug for the mother.

8.4 Pediatric Use
The safety and effectiveness of ALIMTA in pediatric patients have not been established.

85 GeriatricUse

ALIMTA isknown to be substantially excreted by the kidney, and the risk of adverse reactions to this drug may be greater in
patients with impaired renal function. Because elderly patients are more likely to have decreased renal function, care should be taken
in dose selection. Renal function monitoring is recommended with administration of ALIMTA. No dose reductions other than those
recommended for all patients are necessary for patients 65 years of age or older [ see Dosage and Administration (2.4)].

Intheinitial treatment non-small cell lung cancer clinical trial, 37.7% of patients treated with ALIMTA plus cisplatin were
>65 years and Grade 3/4 neutropenia was greater as compared to patients <65 years (19.9% versus 12.2%). For patients <65 years, the
HR for overall survival was 0.96 (95% CI: 0.83, 1.10) and for patients >65 years the HR was 0.88 (95% Cl: 0.74, 1.06) in the intent to
treat population.

In the previously treated non-small cell lung cancer trial, 29.7% patients treated with ALIMTA were >65 years and Grade 3/4
hypertension was greater as compared to patients <65 years. For patients <65 years, the HR for overall survival was 0.95 (95% Cl:
0.76, 1.19), and for patients >65 years the HR was 1.15 (95% CI: 0.79, 1.68) in the intent to treat popul ation.

The mesotheliomartrial included 36.7% patients treated with ALIMTA plus cisplatin that were >65 years, and Grade 3/4
fatigue, leukopenia, neutropenia, and thrombocytopenia were greater as compared to patients <65 years. For patients <65 years, the
HR for overall survival was 0.71(95% Cl: 0.53, 0.96) and for patients >65 years, the HR was 0.85 (95% CI: 0.59, 1.22) in the intent to
treat population.

8.6 Patients with Hepatic | mpair ment

There was no effect of elevated AST, ALT, or total bilirubin on the pharmacokinetics of pemetrexed [ see Clinical
Pharmacology (12.3)].

Dose adjustments based on hepatic impairment experienced during treatment with ALIMTA are provided in Table 2 [see
Dosage and Administration (2.4)].

8.7 Patients with Renal | mpairment

ALIMTA isknown to be primarily excreted by the kidneys. Decreased renal function will result in reduced clearance and
greater exposure (AUC) to ALIMTA compared with patients with normal renal function [ see Dosage and Administration (2.4) and
Clinical Pharmacology (12.3)]. Cisplatin coadministration with ALIMTA has not been studied in patients with moderate renal
impairment.
8.8 Gender

In the previously untreated non-small cell lung cancer trial, 70% of patients were males and 30% females. For malesthe HR
for overall survival was 0.97 (95% ClI: 0.85, 1.10 and for females the HR was 0.86 (95% CI: 0.70, 1.06 in the intent to treat
population.

In the previoudly treated non-small cell lung cancer trial, 72% of patients were males and 28% females. For males the HR for
overall survival was 0.95 (95% CI: 0.76, 1.19) and for females the HR was 1.28 (95% CI: 0.86, 1.91) in the intent to treat population.

In the mesotheliomatrial, 82% of patients were males and 18% females. For males the HR for overall survival was 0.85 (95%
Cl: 0.66, 1.09) and for females the HR was 0.48 (95% ClI: 0.27, 0.85) in the intent to treat population.

89 Race

In the previously untreated non-small cell lung cancer trial, 78% of patients were Caucasians, 13% East/Southeast Asians, and
9% others. For Caucasians, the HR for overall survival was 0.92 (95% CI: 0.82, 1.04), for East/Southeast Asians the HR was 0.86
(95% CI: 0.61, 1.21), and for others the HR was 1.24 (95% CI: 0.84, 1.84) in the intent to treat population.

In the previously treated non-small cell lung cancer trial, 71% of patients were Caucasians and 29% others. For Caucasians the
HR for overall survival was 0.91 (95% Cl: 0.73, 1.15) and for othersthe HR was 1.27 (95% ClI: 0.87, 1.87) in the intent to treat
population.

In the mesotheliomatrial, 92% of patients were Caucasians and 8% others. For Caucasians, the HR for overall survival was

0.77 (95% ClI: 0.61, 0.97) and for others the HR was 0.86 (95% CI: 0.39, 1.90) in the intent to treat population.

10 OVERDOSAGE



There have been few cases of ALIMTA overdose. Reported toxicities included neutropenia, anemia, thrombocytopenia,
mucositis, and rash. Anticipated complications of overdose include bone marrow suppression as manifested by neutropenia,
thrombocytopenia, and anemia. In addition, infection with or without fever, diarrhea, and mucositis may be seen. If an overdose
occurs, general supportive measures should be instituted as deemed necessary by the treating physician.

Inclinical trials, leucovorin was permitted for CTC Grade 4 leukopenia lasting >3 days, CTC Grade 4 neutropenia lasting
>3 days, and immediately for CTC Grade 4 thrombocytopenia, bleeding associated with Grade 3 thrombocytopenia, or Grade 3
or 4 mucositis. The following intravenous doses and schedules of leucovorin were recommended for intravenous use: 100 mg/m?,
intravenously once, followed by leucovorin, 50 mg/m?, intravenously every 6 hours for 8 days.

The ability of ALIMTA to be dialyzed is unknown.

11 DESCRIPTION

Pemetrexed disodium heptahydrate has the chemical name L-Glutamic acid, N-[4-[2-(2-amino-4,7-dihydro-4-oxo-1H-
pyrrolo[2,3-d] pyrimidin-5-yl)ethyl]benzoyl]-, disodium salt, heptahydrate. It is awhite to amost-white solid with a molecular formula
of CyoH19NsNa,Oge 7H,0 and a molecular weight of 597.49. The structural formulais as follows:

ALIMTA issupplied as a sterile lyophilized powder for intravenous infusion available in single-dose vials. The product is a
white to either light yellow or green-yellow lyophilized solid. Each 100-mg or 500-mg vial of ALIMTA contains pemetrexed
disodium equivalent to 100 mg pemetrexed and 106 mg mannitol or 500 mg pemetrexed and 500 mg mannitol, respectively.
Hydrochloric acid and/or sodium hydroxide may have been added to adjust pH.

12 CLINICAL PHARMACOLOGY

12.1  Mechanism of Action

ALIMTA, pemetrexed for injection, is afolate analog metabolic inhibitor that exertsits action by disrupting fol ate-dependent
metabolic processes essential for cell replication. In vitro studies have shown that pemetrexed inhibits thymidylate synthase (TS),
dihydrofolate reductase (DHFR), and glycinamide ribonucleotide formyltransferase (GARFT), which are folate-dependent enzymes
involved in the de novo biosynthesis of thymidine and purine nucleotides. Pemetrexed is taken into cells by membrane carriers such as
the reduced folate carrier, membrane folate binding protein transport systems. Once in the cell, pemetrexed is converted to
polyglutamate forms by the enzyme folylpolyglutamate synthetase. The polyglutamate forms are retained in cells and are inhibitors of
TS and GARFT. Polyglutamation is atime- and concentration-dependent process that occursin tumor cells and, is thought to occur to
alesser extent, in normal tissues. Polyglutamated metabolites are thought to have an increased intracellular half-life resulting in
prolonged drug action in malignant cells.

12.2  Pharmacodynamics

Preclinical studies have shown that pemetrexed inhibits the in vitro growth of mesothelioma cell lines (MSTO-211H,
NCI-H2052). Studies with the MSTO-211H mesothelioma cell line showed synergistic effects when pemetrexed was combined
concurrently with cisplatin.

Absolute neutrophil counts (ANC) following single-agent administration of ALIMTA to patients not receiving folic acid and
vitamin B, supplementation were characterized using population pharmacodynamic analyses. Severity of hematologic toxicity, as
measured by the depth of the ANC nadir, correlates with the systemic exposure, or area under the curve (AUC) of pemetrexed. It was
also observed that lower ANC nadirs occurred in patients with elevated baseline cystathionine or homocysteine concentrations. The
levels of these substances can be reduced by folic acid and vitamin B, supplementation. There is no cumulative effect of pemetrexed
exposure on ANC nadir over multiple treatment cycles.

Time to ANC nadir with pemetrexed systemic exposure (AUC), varied between 8 to 9.6 days over arange of exposures from
38.3 to 316.8 mcgehr/mL. Return to baseline ANC occurred 4.2 to 7.5 days after the nadir over the same range of exposures.

12.3  Pharmacokinetics
Absor ption

The pharmacokinetics of ALIMTA administered as a single-agent in doses ranging from 0.2 to 838 mg/m? infused over a
10-minute period have been evaluated in 426 cancer patients with a variety of solid tumors. Pemetrexed total systemic
exposure (AUC) and maximum plasma concentration (Ca) increase proportionally with dose. The pharmacokinetics of pemetrexed
do not change over multiple treatment cycles.
Distribution

Pemetrexed has a steady-state volume of distribution of 16.1 liters. In vitro studies indicate that pemetrexed is approximately
81% bound to plasma proteins. Binding is not affected by degree of renal impairment.



M etabolism and Excretion

Pemetrexed is not metabolized to an appreciable extent and is primarily eliminated in the urine, with 70% to 90% of the dose
recovered unchanged within the first 24 hours following administration. The clearance decreases, and exposure (AUC) increases, as
renal function decreases. The total systemic clearance of pemetrexed is 91.8 mL/min and the elimination half-life of pemetrexed is
3.5 hoursin patients with normal renal function (creatinine clearance of 90 mL/min).

The pharmacokinetics of pemetrexed in special populations were examined in about 400 patientsin controlled and single arm
studies.
Effect of Age

No effect of age on the pharmacokinetics of pemetrexed was observed over arange of 26 to 80 years.
Effect of Gender

The pharmacokinetics of pemetrexed were not different in male and female patients.
Effect of Race

The pharmacokinetics of pemetrexed were similar in Caucasians and patients of African descent. Insufficient data are
available to compare pharmacokinetics for other ethnic groups.
Effect of Hepatic I nsufficiency

There was no effect of elevated AST, ALT, or total bilirubin on the pharmacokinetics of pemetrexed. However, studies of
hepatically impaired patients have not been conducted [ see Dosage and Administration (2.4) and Use in Specific Populations (8.6)].
Effect of Renal Insufficiency

Pharmacokinetic analyses of pemetrexed included 127 patients with reduced renal function. Plasma clearance of pemetrexed
decreases as renal function decreases, with a resultant increase in systemic exposure. Patients with creatinine clearances of 45, 50, and
80 mL/min had 65%, 54%, and 13% increases, respectively in pemetrexed total systemic exposure (AUC) compared to patients with
creatinine clearance of 100 mL/min [ see Warnings and Precautions (5.4) and Dosage and Administration (2.4)] .
Pediatric

Pediatric patients were not included in clinical trials.
Effect of |buprofen

I buprofen doses of 400 mg four times a day reduce pemetrexed’ s clearance by about 20% (and increase AUC by 20%) in
patients with normal renal function. The effect of greater doses of ibuprofen on pemetrexed pharmacokinetics is unknown [see Drug
Interactions (7.1)].
Effect of Aspirin

Aspirin, administered in low to moderate doses (325 mg every 6 hours), does not affect the pharmacokinetics of pemetrexed.
The effect of greater doses of aspirin on pemetrexed pharmacokinetics is unknown.
Effect of Cisplatin

Cisplatin does not affect the pharmacokinetics of pemetrexed and the pharmacokinetics of total platinum are unaltered by
pemetrexed.
Effect of Vitamins

Coadministration of oral folic acid or intramuscular vitamin B, does not affect the pharmacokinetics of pemetrexed.
Drugs Metabolized by Cytochrome P450 Enzymes

Results from in vitro studies with human liver microsomes predict that pemetrexed would not cause clinically significant
inhibition of metabolic clearance of drugs metabolized by CYP3A, CYP2D6, CYP2C9, and CYP1A2.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, M utagenesis, | mpair ment of Fertility

No carcinogenicity studies have been conducted with pemetrexed. Pemetrexed was clastogenic in the in vivo micronucleus
assay in mouse bone marrow but was not mutagenic in multiple in vitro tests (Ames assay, CHO cell assay). Pemetrexed administered
at i.v. doses of 0.1 mg/kg/day or greater to male mice (about 1/1666 the recommended human dose on amg/m? basis) resulted in
reduced fertility, hypospermia, and testicular atrophy.

14 CLINICAL STUDIES

141 Non-Small Céell Lung Cancer (NSCL C) — Combination with Cisplatin

A multi-center, randomized, open-label study in 1725 chemonaive patients with stage 111b/1V NSCL C was conducted to
compare the overall survival following treatment with ALIMTA in combination with cisplatin (AC) versus gemcitabinein
combination with cisplatin (GC). ALIMTA was administered intravenously over 10 minutes at a dose of 500 mg/m? with cisplatin
administered intravenously at a dose of 75 mg/m? after ALIMTA administration, on Day 1 of each 21-day cycle. Gemcitabine was
administered at a dose of 1250 mg/m? on Day 1 and Day 8, and cisplatin was administered intravenously at a dose of 75 mg/m? after
administration of gemcitabine, on Day 1 of each 21-day cycle. Treatment was administered up to atotal of 6 cycles, and patientsin
both treatment arms received folic acid, vitamin B1,, and dexamethasone [ see Dosage and Administration (2.3)].

Patient demographics of the intent to treat (ITT) population are shown in Table 8. The demographics and disease
characteristics were well balanced.

Table 8: Summary of Patient Characteristicsin Study of NSCL C — Combination with Cisplatin



Patient characteristic ALIMTA pzll\lljigzs)platm (AC) Gematabme(&l:ssé;splatm (GC)
Age(yrs)
Median (range) | 61.1 (28.8-83.2) | 61.0 (26.4-79.4)
Gender (%)
Male/Female | 70.2/29.8 | 70.1/29.9
Origin

Caucasian 669 (77.6%) 680 (78.8%)

Hispanic 27 (3.1%) 23 (2.7%)

Asian 146 (16.9%) 141 (16.3%)

African descent 18 (2.1%) 18 (2.1%)

Stage at Entry (%)
IH1b/1V 23.8/76.2 24.3/75.7
Histology (%)
Nonsguamous NSCL C? 618 (71.7) 634 (73.5)
Adenocarcinoma 436 (50.6) 411 (47.6)
Large cdll 76 (8.8) 77 (8.9)
Other” 106 (12.3) 146 (16.9)
Squamous 244 (28.3) 229 (26.5)
ECOG PS* (%)¢

0/1 | 35.4/64.6 | 35.6/64.3
Smoking History (%)°®

Ever/never smoker | 83.1/16.9 | 83.9/16.1

# Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.

® The subgroup of “other” represents patients with a primary diagnosis of NSCLC whose disease did not clearly qualify as
adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.

¢ Eastern Cooperative Oncology Group Performance Status.

4 ECOG PS was not reported for all randomized patients. Percentages are representative of N=861 for the ALIMTA plus cisplatin arm,
and N=861 for the gemcitabine plus cisplatin arm.

© Smoking history was collected for 88% of randomized patients (N=757 for the ALIMTA plus cisplatin arm and N=759 for the
gemcitabine plus cisplatin arm).

Patients received a median of 5 cycles of treatment in both study arms. Patients treated with ALIMTA plus cisplatin received a
relative dose intensity of 94.8% of the protocol-specified ALIMTA dose intensity and 95.0% of the protocol-specified cisplatin dose
intensity. Patients treated with gemcitabine plus cisplatin received a relative dose intensity of 85.8% of the protocol -specified
gemcitabine dose intensity and 93.5% of the protocol-specified cisplatin dose intensity.

The primary endpoint in this study was overall survival. The median surviva time was 10.3 monthsin the ALIMTA plus
cisplatin treatment arm and 10.3 months in the gemcitabine plus cisplatin arm, with an adjusted hazard ratio of 0.94.

Table 9: Efficacy of ALIMTA plus Cigplatin versus Gemcitabine plus Cisplatin in First-line NSCLC — I TT Population

ALIMTA plusCisplatin | Gemcitabine plus Cisplatin
(N=862) (N=863)
Median overall survival (95% ClI) 10.3 mos (9.8-11.2) 10.3 mos (9.6-10.9)
Adjusted hazard ratio (HR)*® (95% ClI) 0.94(0.84-1.05)
Median progression-free survival (95% Cl) 4.8 mos (4.6-5.3) | 5.1 mos (4.6-5.5)
Adjusted hazard ratio (HR)?*” (95% Cl) 1.04 (0.94-1.15)
Overall response rate (95% CI) 27.1% (24.2-30.1) | 24.7% (21.8-27.6)

& Adjusted for gender, stage, basis of diagnosis, and performance status.
® A HR that is less than 1.0 indicates that survival is better in the AC arm than in the GC arm. Alternatively, a HR that is greater than
1.0 indicates survival is better in the GC arm than in the AC arm.



Figure 1. Kaplan-Meier Curvesfor Overall Survival ALIMTA plus Cisplatin (AC) versus Gemcitabine plus Cisplatin (GC) in
NSCLC — ITT Population

A pre-specified analysis of the impact of NSCLC histology on overall survival was examined. Clinically relevant differences
in survival according to histology were observed and are shown in Table 10. This difference in treatment effect for ALIMTA based on
histology was a so observed in the single-agent, second-line study [see Clinical Studies (14.2)].

Table 10: Overall Survival of ALIMTA plus Cisplatin versus Gemcitabine plus Cisplatin in NSCL C — Histologic Subgroups,
ITT Population

Median Overall Survival in Months Unadjusted Adjusted
. (95% CI) Hazard Hazard
Histology Subgroup ALIMTA plus Cisplatin Gemcitabine plus Cisplatin Ratio (HR)?" Ratio (HR)*"®
(95% CI) (95% CI)
Nonsquamous NSCLC? 11.0 N=618 10.1 N=634 0.84 0.84
(N=1252) (10.1-12.5) (9.3-10.9) (0.74-0.96) (0.74-0.96)
Adenocarcinoma 12.6 N=436 109 N=411 0.84 0.84
(N=847) (10.7-13.6) (10.2-11.9) (0.71-0.98) (0.71-0.99)
Large Cell 104 N=76 6.7 N=77 0.68 0.67
(N=153) (8.6-14.1) (5.5-9.0) (0.48-0.97) (0.48-0.96)
Other® 8.6 N=106 9.2 N=146 112 1.08
(N=252) (6.8-10.2) (8.1-10.6) (0.84-1.49) (0.81-1.45)
Squamous Cell 9.4 N=244 10.8 N=229 1.22 1.23
(N=473) (8.4-10.2) (9.5-12.1) (0.99-1.50) (1.00-1.51)

@A HR that islessthan 1.0 indicates that survival is better in the AC arm than in the GC arm. Alternatively, a HR that is greater than
1.0 indicates survival is better in the GC arm than in the AC arm.
® Unadjusted for multiple comparisons.




®HRs adjusted for ECOG PS, gender, disease stage, and basis for pathological diagnosis (histopathological/cytopathological).

4 Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.

© The subgroup of “other” represents patients with a primary diagnosis of NSCL C whose disease did not clearly qualify as
adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.

Nonsquamous NSCLC Squamous Cell Carcinoma
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Figure 2: Kaplan-Meier Curvesfor Overall Survival ALIMTA plus Cisplatin (AC) versus Gemcitabine plus Cisplatin (GC) in
NSCL C — Nonsguamous NSCL C and Squamous Cell Car cinoma

14.2 Non-Small Cdl Lung Cancer — Single-Agent Use

A multi-center, randomized, open label study was conducted in patients with Stage I11 or IV NSCL C after prior chemotherapy
to compare the overall survival following treatment with ALIMTA versus docetaxel. ALIMTA was administered intravenously over
10 minutes at a dose of 500 mg/m? and docetaxel was administered at 75 mg/m? as a 1-hour intravenous infusion. Both drugs were
given on Day 1 of each 21-day cycle. All patients treated with ALIMTA received vitamin supplementation with folic acid and
vitamin By,. The study was intended to show either an overall survival superiority or non-inferiority of ALIMTA to docetaxel. Patient
demographics of the intent to treat (ITT) population are shown in Table 11.

Table11: Summary of Patient Characteristicsin NSCLC Study

ALIMTA Docetaxel

Patient characteristic (N=283) (N=288)
Age (yrs)

Median (range) | 59 (22-81) | 57 (28-87)
Gender (%)

Male/Female | 68.6/31.4 | 75.3/24.7
Stage at Entry (%)

v | 25.1/74.9 | 25.3/74.7
Diagnosis/Histology (%)

Adenocarcinoma 154 (54.4) 142 (49.3)

Squamous 78 (27.6) 94 (32.6)

Bronchoalveolar 4(1.4) 1(0.3)

Other 47 (16.6) 51 (17.7)
Performance Status (%)*

0-1 234 (88.6) 240 (87.6)

2 30 (11.4) 34 (12.49)

& Performance status was not reported for all randomized patients. Percentages are representative of N=264 for the ALIMTA and
N=274 for the docetaxel arm.

The primary endpoint in this study was overall survival. The median survival time was 8.3 monthsin the ALIMTA treatment
arm and 7.9 monthsin the docetaxel arm, with a hazard ratio of 0.99 (see Table 12). The study did not show an overall survival
superiority of ALIMTA.



Table 12: Efficacy of ALIMTA versus Daocetaxel in Non-Small Cell Lung Cancer — ITT Population

ALIMTA Docetaxel
(N=283) (N=288)
Median overall survival (95% ClI) 8.3 mos (7.0-9.4) 7.9 mos (6.3-9.2)
Hazard ratio (HR) (95% CI) 0.99 (0.82-1.20)
Median progression-free survival (95% Cl) 29 mos (2.4-3.1) |  2.9mos(2.7-3.4)
Hazard ratio (HR) (95% CI) 0.97 (0.82-1.16)
Overall response rate (95% ClI) 8.5% (5.2-11.7) |  83%(5.1-115)

A retrospective analysis of the impact of NSCLC histology on overall survival was examined. Clinicaly relevant differences
in survival according to histology were observed and are shown in Table 13. This difference in treatment effect for ALIMTA based on
histology was also observed in the first-line combination study [see Clinical Sudies (14.1)].

Table 13: Overall Survival of ALIMTA versus Docetaxel in NSCLC — Histologic Subgroups, ITT Population

Median Overall Survival in Months Unadjusted Adjusted
. (95% ClI) Hazard Hazard
Histology Stibgroup ALIMTA Docetaxel Ratio (HR)* | Ratio (HR)*"®
(95% ClI) (95% CI)
Nonsquamous NSCL [ 9.3 N=205 8.0 N=194 0.89 0.78
(N=399) (7.8-9.7) (6.3-9.3) (0.71-1.13) (0.61-1.00)
Adenocarcinoma 9.0 N=158 9.2 N=143 1.09 0.92
(N=301) (7.6-9.6) (7.5-11.3) (0.83-1.44) (0.69-1.22)
Large Cell 12.8 N=18 4.5 N=29 0.38 0.27
(N=47) (5.8-14.0) (2.3-9.1) (0.18-0.78) (0.11-0.63)
Other® 9.4 N=29 7.9 N=22 0.62 0.57
(N=51) (6.0-10.1) (4.0-8.9 (0.32-1.23) (0.27-1.20)
Squamous Céll 6.2 N=78 74 N=94 1.32 1.56
(N=172) (4.9-8.0) (5.6-9.5 (0.93-1.86) (1.08-2.26)

& A HR that islessthan 1.0 indicates that survival is better in the ALIMTA arm than in the docetaxel arm. Alternatively, aHR that is
greater than 1.0 indicates survival is better in the docetaxel arm thaninthe ALIMTA arm.

® Unadjusted for multiple comparisons.

° HRs adjusted for ECOG PS, time since prior chemotherapy, disease stage, and gender.

4 Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.

€ The subgroup of “other” represents patients with a primary diagnosis of NSCL C whose disease did not clearly qualify as
adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.

14.3 Malignant Pleural Mesothelioma

A multi-center, randomized, single-blind study in 448 chemonaive patients with malignant pleural mesothelioma (MPM)
compared survival in patients treated with ALIMTA in combination with cisplatin to survival in patients receiving cisplatin alone.
ALIMTA was administered intravenously over 10 minutes at a dose of 500 mg/m? and cisplatin was administered intravenously over
2 hours at adose of 75 mg/m? beginning approximately 30 minutes after the end of administration of ALIMTA. Both drugs were
given on Day 1 of each 21-day cycle. After 117 patients were treated, white cell and Gl toxicity led to a change in protocol whereby
all patients were given folic acid and vitamin B, supplementation.

The primary analysis of this study was performed on the population of all patients randomly assigned to treatment who
received study drug (randomized and treated). An analysis was also performed on patients who received folic acid and vitamin By
supplementation during the entire course of study therapy (fully supplemented), as supplementation is recommended [ see Dosage and
Administration (2.3)] . Resultsin all patients and those fully supplemented were similar. Patient demographics are shown in Table 14.

Table 14: Summary of Patient Characteristicsin MPM Stud

Randomized and Treated Fully Supplemented Patients
Patient characteristic Patients
ALIMTA/cis Cisplatin ALIMTA/cis Cisplatin
(N=226) (N=222) (N=168) (N=163)
Age (yrs)
Median (range) | 61(29-85) | 60(19-84) | 60(29-85) | 60(19-82)
Gender (%)
Male 184 (81.4) 181 (81.5) 136 (81.0) 134 (82.2)

Femade 42 (18.6) 41 (18.5) 32(19.0) 29 (17.8)




Origin (%)

Caucasian 204 (90.3) 206 (92.8) 150 (89.3) 153 (93.9)
Hispanic 11 (4.9) 12 (5.4) 10 (6.0) 7 (4.3)
Asian 10 (4.4) 4(1.9) 7(4.2 3(1.8)
African descent 1(0.4) 0 1(0.6) 0

Stage at Entry (%)
| 16 (7.1) 14 (6.3) 15 (8.9) 12 (7.4)
I 35 (15.6) 33(15.0) 27 (16.2) 27 (16.8)
" 73(32.4) 68 (30.6) 51 (30.5) 49 (30.4)
v 101 (44.9) 105 (47.2) 74 (44.3) 73 (45.3)
Unspecified 1(0.4) 2(0.9) 1(0.6) 2(12)

DiagnosisHistology® (%)

Epithelial 154 (68.1) 152 (68.5) 117 (69.6) 113 (69.3)
Mixed 37 (16.4) 36 (16.2) 25 (14.9) 25 (15.3)
Sarcomatoid 18 (8.0) 25 (11.3) 14 (8.3) 17 (10.4)
Other 17 (7.5) 9(4.1) 12 (7.1) 8(4.9)

Baseline KPS (%)

70-80 109 (48.2) 97 (43.7) 83 (49.4) 69 (42.3)
90-100 117 (51.8) 125 (56.3) 85 (50.6) 94 (57.7)

@ 0nly 67% of the patients had the histologic diagnosis of malignant mesothelioma confirmed by independent review.

® Karnofsky Performance Scale.

Table 15 summarizes the survival results for all randomized and treated patients regardless of vitamin supplementation status
and those patients receiving vitamin supplementation from the time of enrollment in thetrial.

Table 15; Efficacy of ALIMTA plus Cisplatin versus Cisplatin in Malignant Pleural M esothelioma

Randomized and Treated Fully Supplemented Patients
Efficacy Parameter Patients
ALIMTA/cis Cigplatin ALIMTA/cis Cisplatin
(N=226) (N=222) (N=168) (N=163)
Median overal surviva 12.1 mos 9.3 mos 13.3 mos 10.0 mos
(95% CI) (10.0-14.4) (7.8-10.7) (11.4-14.9) (8.4-11.9)
Hazard ratio 0.77 0.75
Log rank p-value® 0.020 0.051

& p-value refers to comparison between arms.

Similar results were seen in the analysis of patients (N=303) with confirmed histologic diagnosis of malignant pleural
mesothelioma. There were too few non-white patients to assess possible ethnic differences. The effect in women (median survival
15.7 months with the combination versus 7.5 months on cisplatin alone), however, was larger than the effect in males (median survival
11 versus 9.4 respectively). Aswith any exploratory analysis, it is not clear whether this differenceisred or is a chance finding.




Figure 3: Kaplan-Meier Estimates of Survival Timefor ALIMTA plus Cisplatin and Cisplatin Alonein all Randomized and
Treated Patients.

Objective tumor response for malignant pleural mesotheliomais difficult to measure and response criteria are not universally
agreed upon. However, based upon prospectively defined criteria, the objective tumor response rate for ALIMTA plus cisplatin was
greater than the objective tumor response rate for cisplatin alone. There was also improvement in lung function (forced vital capacity)
inthe ALIMTA plus cisplatin arm compared to the control arm.

Patients who received full supplementation with folic acid and vitamin B, during study therapy received a median of 6 and
4 cyclesinthe ALIMTA/cisplatin (N=168) and cisplatin (N=163) arms, respectively. Patients who never received folic acid and
vitamin By, during study therapy received a median of 2 cyclesin both treatment arms (N=32 and N=38 for the ALIMTA/cisplatin
and cisplatin arm, respectively). Patients receiving ALIMTA in the fully supplemented group received arelative dose intensity of 93%
of the protocol specified ALIMTA dose intensity; patients treated with cisplatin in the same group received 94% of the projected dose
intensity. Patients treated with cisplatin alone had a dose intensity of 96%.
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16 HOW SUPPLIED/STORAGE AND HANDLING

16.1 How Supplied
ALIMTA, pemetrexed for injection is available in sterile single-use vials containing 100 mg pemetrexed.
NDC 0002-7640-01 (VL7640): single-use via with ivory flip-off cap individually packaged in a carton.
ALIMTA, pemetrexed for injection is available in sterile single-use vials containing 500 mg pemetrexed.
NDC 0002-7623-01 (VL 7623): single-use vial with ivory flip-off cap individually packaged in a carton.

16.2 Storageand Handling

ALIMTA, pemetrexed for injection, should be stored at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP
Controlled Room Temperature].

Chemical and physical stahility of reconstituted and infusion solutions of ALIMTA were demonstrated for up to 24 hours
following initia reconstitution, when stored refrigerated, 2-8°C (36-46°F), or at 25°C (77°F), excursions permitted to
15-30°C (59-86°F) [see USP Controlled Room Temperature]. When prepared as directed, reconstituted and infusion solutions of
ALIMTA contain no antimicrobial preservatives. Discard unused portion.

ALIMTA isnot light sensitive.

17 PATIENT COUNSELING INFORMATION
See FDA-Approved Patient Labeling



17.1  Need for Folic Acid and Vitamin By,
Patients treated with ALIMTA must be instructed to take folic acid and vitamin B, as a prophylactic measure to reduce
treatment-related hematol ogic and gastrointestinal toxicity [ see Dosage and Administration (2.3)].

17.2  Low Blood Cell Counts

Patients should be adequately informed of the risk of low blood cell counts and instructed to immediately contact their
physician should any sign of infection develop including fever. Patients should a so contact their physician if bleeding or symptoms of
anemia occur.

17.3 Gadrointestinal Effects
Patients should be instructed to contact their physician if persistent vomiting, diarrhea, or signs of dehydration appear.

17.4  Concomitant Medications
Patients should be instructed to inform the physician if they are taking any concomitant prescription or over-the-counter
medications including those for pain or inflammation such as non-steroidal anti-inflammatory drugs [ see Drug Interactions (7.1)] .

175 FDA Approved Patient L abeling
Patients should be instructed to read the patient package insert carefully.

Literature revised September 26, 2008

Eli Lilly and Company
Indianapolis, IN 46285, USA
Copyright © 2004, 200X, Eli Lilly and Company. All rights reserved.
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B 1.0 NL 6750 AMP
INFORMATION FOR PATIENTS AND CAREGIVERS

ALIMTA® (uh-LIM-tuh)

(pemetrexed for injection)

Read the Patient Information that comes with ALIMTA before you start treatment and each time you get treated with
ALIMTA. There may be new information. This leaflet does not take the place of talking to your doctor about your medical condition
or treatment. Talk to your doctor if you have any questions about ALIMTA.

What isALIMTA?
ALIMTA isatreatment for:

Malignant pleural mesothelioma. This cancer affects the inside lining of the chest cavity. ALIMTA isgiven with
cisplatin, another anti-cancer medicine (chemotherapy).

Non-small cell lung cancer. This cancer is adisease in which malignant (cancer) cells form in the tissues of the lung. If
thisisthe first time you have been treated for your lung cancer, ALIMTA may be given with another anti-cancer drug
called cisplatin. If you are being treated because your cancer has come back or you had trouble tolerating a prior
treatment, ALIMTA may be given alone. Y our doctor will speak to you about whether ALIMTA is appropriate for your
specific type of non-small cell lung cancer.

To lower your chances of side effectsof ALIMTA, you must also take folic acid and vitamin By, prior to and during
your treatment with ALIMTA. Y our doctor will prescribe amedicine called a* corticosteroid” to take for 3 days during your
treatment with ALIMTA. Corticosteroid medicines lower your chances of getting skin reactionswith ALIMTA.

ALIMTA has not been studied in children.

What should | tell my doctor beforetaking ALIMTA?
Tell your doctor about all of your medical conditions, including if you:

are pregnant or planning to become pregnant. ALIMTA may harm your unborn baby.

are breastfeeding. It is not known if ALIMTA passes into breast milk. Y ou should stop breastfeeding once you start
treatment with ALIMTA.

aretaking other medicines, including prescription and nonprescription medicines, vitamins, and herbal supplements.
ALIMTA and other medicines may affect each other causing serious side effects. Especially, tell your doctor if you are
taking medicines called “ nonsteroidal anti-inflammatory drugs’ (NSAIDs) for pain or swelling. There are many NSAID
medicines. If you are not sure, ask your doctor or pharmacist if any of your medicines are NSAIDs.

How isALIMTA given?

ALIMTA isslowly infused (injected) into avein. The injection or infusion will last about 10 minutes. Y ou will usually
receive ALIMTA once every 21 days (3 weeks).

If you are being treated with ALIMTA and cisplatin for theinitia treatment of either mesothelioma or non-small cell lung
cancer, ALIMTA will be given first as a 10 minute infusion into your vein and cisplatin (another anti-cancer drug) will
also be given through your vein starting about 30 minutes after ALIMTA and ending about 2 hours later.

If you are being treated because your non-small cell lung cancer has returned, you may receive ALIMTA alone, given as
a 10 minute infusion into your vein.

Y our doctor will prescribe amedicine called a* corticosteroid” to take for 3 days during your treatment with ALIMTA.
Corticosteroid medicines lower your chances for getting skin reactionswith ALIMTA.

It isvery important to takefolic acid and vitamin By, during your treatment with ALIMTA to lower your chances
of harmful side effects. Y ou must start taking 350-1000 micrograms of folic acid every day for at least 5 days out of the
7 days before your first dose of ALIMTA. You must keep taking folic acid every day during the time you are getting
treatment with ALIMTA, and for 21 days after your last treatment. Y ou can get folic acid vitamins over-the-counter. Folic
acid is aso found in many multivitamin pills. Ask your doctor or pharmacist for help if you are not sure how to choose a
folic acid product. Y our doctor will give you vitamin B, injections while you are getting treatment with ALIMTA. You
will get your first vitamin B, injection during the week before your first dose of ALIMTA, and then about every 9 weeks
during treatment.

Y ou will have regular blood tests before and during your treatment with ALIMTA. Y our doctor may adjust your dose of
ALIMTA or delay treatment based on the results of your blood tests and on your general condition.

What should | avoid whiletaking ALIMTA?

Women who can become pregnant should not become pregnant during treatment with ALIMTA. ALIMTA may
harm the unborn baby.

Ask your doctor before taking medicines called NSAIDs. There are many NSAID medicines. If you are not sure, ask
your doctor or pharmacist if any of your medicines are NSAIDs.



What arethe possible side effectsof ALIMTA?

Most patients taking ALIMTA will have side effects. Sometimesit is not always possible to tell whether ALIMTA, another
medicine, or the cancer itself is causing these side effects. Call your doctor right away if you have a fever, chills, diarrhea, or
mouth sor es. These symptoms could mean you have an infection.

The most common side effects of ALIMTA when given alone or in combination with cisplatin are:

Stomach upset, including nausea, vomiting, and diarrhea. Y ou can obtain medicines to help control some of these
symptoms. Call your doctor if you get any of these symptoms.
L ow blood cell counts:
» Low red blood cells. Low red blood cells may make you feel tired, get tired easily, appear pale, and become short of
breath.
» Low whiteblood cells. Low white blood cells may give you agreater chance for infection. If you have a
fever (temperature above 100.4°F) or other signs of infection, call your doctor right away.
* Low platelets. Low platelets give you a greater chance for bleeding. Y our doctor will do blood tests to check your
blood counts before and during treatment with ALIMTA.
Tiredness. You may fed tired or weak for afew days after your ALIMTA treatments. If you have severe weakness or
tiredness, call your doctor.
Mouth, throat, or lip sores (stomatitis, pharyngitis). Y ou may get redness or soresin your mouth, throat, or on your lips.
These symptoms may happen afew days after ALIMTA treatment. Talk with your doctor about proper mouth and throat
care.
L oss of appetite. Y ou may lose your appetite and lose weight during your treatment. Talk to your doctor if thisisa
problem for you.
Rash. You may get arash or itching during treatment. These usually appear between treatments with ALIMTA and
usually go away before the next treatment. Call your doctor if you get a severe rash or itching.

Talk with your doctor, nurse or pharmacist about any side effect that bothers you or that doesn’t go away.
These are not all the side effects of ALIMTA. For more information, ask your doctor, nurse or pharmacist.

General information about ALIMTA

Medicines are sometimes prescribed for conditions other than those listed in patient information leaflets. ALIMTA was
prescribed for your medical condition.

This leaflet summarizes the most important information about ALIMTA. If you would like more information, talk with your
doctor. Y ou can ask your doctor or pharmacist for information about ALIMTA that is written for health professionals. Y ou can aso
call 1-800-LILLY-RX (1-800-545-5979) or visit www.ALIMTA.com.

Patient information revised September 26, 2008

Eli Lilly and Company
Indianapolis, IN 46285, USA

www.ALIMTA.com

Copyright © 2004, 200X, Eli Lilly and Company. All rights reserved.
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Dosage Forms/ Strength

Lyophilized powder in sterile single-use vials
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Proposed I ndication(s)

ALIMTA isindicated in combination with cisplatin
therapy for theinitial treatment of patients with locally
advanced or metastatic nonsguamous non-small cell
lung cancer. ALIMTA isnot indicated for treatment of
patients with squamous cell non-small cell lung cancer.
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Signatory Authority Review

1. Introduction

This efficacy supplement seeks approval of ALIMTA for the following indication.

ALIMTA isindicated in combination with cisplatin therapy for theinitial treatment of
patients with locally advanced or metastatic nonsguamous non-small cell lung cancer.
ALIMTA isnot indicated for treatment of patients with squamous cell non-small cell lung
cancer.

The supplement also seeks revision of the following currently approved indication.

ALIMTA isindicated as a single-agent for the treatment of patients with locally advanced
or metastatic non-small cell lung cancer after prior chemotherapy.

The revised indication will read as follows.

ALIMTA isindicated as a single-agent for the treatment of patients with locally advanced
or metastatic nonsquamous non-small cell lung cancer after prior chemotherapy. ALIMTA
isnot indicated for treatment of patients with squamous cell non-small cell lung cancer.

Thisreview will summarize the efficacy and safety data that support approval of the new
indication and revision of the currently approved NSCLC indication. It will aso highlight and
discuss the differences of opinion regarding approvability of the application.

2. Background

Pemetrexed received regular approval for the following indication on 2/4/04: “ALIMTA in
combination with cisplatin isindicated for the treatment of patients with malignant pleural
mesothelioma whose disease is unresectable or who are otherwise not candidates for curative
surgery.”

Pemetrexed received accelerated approval for the following indication on 8/19/04:

ALIMTA asasingle-agent isindicated for the treatment of patients with locally advanced
or metastatic non-small cell lung cancer after prior chemotherapy. The effectiveness of
ALIMTA in second-line NSCL C was based on the surrogate endpoint, response rate.
There are no controlled trials demonstrating a clinical benefit, such as a favorable survival
effect or improvement in disease-related symptoms.

As part of their subpart H post-marketing study commitments, the applicant agreed to submit
studies IMBD and IMEN. Study JMBD isthe subject of this efficacy supplement. During the



review of this application, the FDA requested that a report on study JMEN be submitted to this
supplement in support of the treatment by histology interaction described below. This study
report did not include the datasets but was considered a major amendment.

3. CMC/Device

The Chemistry Review of 6/18/08 noted that annotated draft labeling and a claim for
categorical exclusion from the requirement for an Environmental Assessment were provided to
support the new indication. The review concluded that “ The information and data provided in
the supplement are adequate to support the proposed changes. Approval is recommended.”

4. Nonclinical Pharmacology/Toxicology
N/A

5. Clinical Pharmacology/Biopharmaceutics

The Clinical Pharmacology Review of 5/20/08 noted that there were no changesto the Clinical
Pharmacol ogy/Pharmacokinetics section of the labeling and stated that the supplement is
acceptable from the clinical pharmacology perspective.

6. Clinical Microbiology
N/A

7. Clinical/Statistical-Efficacy

A single study (JMBD) was submitted in support of this efficacy supplement. The study
design, demographics, and efficacy results are summarized in the following excerpt from the
final labeling.

A multi-center, randomized, open-label study in 1725 chemonaive patients with stage
I11b/IV NSCLC was conducted to compare the overall survival following treatment with
ALIMTA in combination with cisplatin (AC) versus gemcitabine in combination with
cisplatin (GC). ALIMTA was administered intravenously over 10 minutes at a dose of
500 mg/m? with cisplatin administered intravenously at a dose of 75 mg/m? after
ALIMTA administration, on Day 1 of each 21-day cycle. Gemcitabine was
administered at a dose of 1250 mg/m? on Day 1 and Day 8, and cisplatin was
administered intravenously at a dose of 75 mg/m? after administration of gemcitabine,
on Day 1 of each 21-day cycle. Treatment was administered up to atotal of 6 cycles,
and patients in both treatment arms received folic acid, vitamin By, and
dexamethasone.



Patient demographics of the intent to treat (ITT) population are shown in Table 8. The
demographics and disease characteristics were well balanced.

Table 8: Summary of Patient Characteristicsin Study of NSCL C — Combination with Cisplatin

Patient characteristic ALIMTA [zll\lljigzs)platm (AC) Gemcﬂabme;al:g;é;splatm (GC)
Age (yrs)
Median (range) | 61.1(28.8-83.2) | 61.0 (26.4-79.4)
Gender (%)
Male/Female | 70.2/29.8 | 70.1/29.9
Origin

Caucasian 669 (77.6%) 680 (78.8%)

Hispanic 27 (3.1%) 23 (2.7%)

Asian 146 (16.9%) 141 (16.3%)

African descent 18 (2.1%) 18 (2.1%)

Stage at Entry (%)
[1b/IV 23.8/76.2 24.3/75.7
Histology (%)
Nonsguamous NSCL C? 618 (71.7) 634 (73.5)
Adenocarcinoma 436 (50.6) 411 (47.6)
Large cell 76 (8.8) 77 (8.9)
Other” 106 (12.3) 146 (16.9)
Squamous 244 (28.3) 229 (26.5)
ECOG PS® (%)¢

01 | 35.4/64.6 | 35.6/64.3
Smoking History (%)°

Ever/never smoker | 83.1/16.9 | 83.9/16.1

& Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.

® The subgroup of “other” represents patients with a primary diagnosis of NSCLC whose disease did not clearly
qualify as adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.

¢ Eastern Cooperative Oncology Group Performance Status.

4 ECOG PS was not reported for all randomized patients. Percentages are representative of N=861 for the
ALIMTA pluscisplatin arm, and N=861 for the gemcitabine plus cisplatin arm.

€ Smoking history was collected for 88% of randomized patients (N=757 for the ALIMTA plus cisplatin arm and
N=759 for the gemcitabine plus cisplatin arm).

Patients received a median of 5 cycles of treatment in both study arms. Patients treated
with ALIMTA plus cisplatin received arelative dose intensity of 94.8% of the
protocol-specified ALIMTA dose intensity and 95.0% of the protocol -specified
cisplatin dose intensity. Patients treated with gemcitabine plus cisplatin received a
relative dose intensity of 85.8% of the protocol-specified gemcitabine dose intensity
and 93.5% of the protocol-specified cisplatin dose intensity.

The primary endpoint in this study was overall survival. The median survival time was
10.3 monthsin the ALIMTA plus cisplatin treatment arm and 10.3 monthsin the
gemcitabine plus cisplatin arm, with an adjusted hazard ratio of 0.94.



Table 9: Efficacy of ALIMTA plus Cisplatin versus Gemcitabine plus Cisplatin in First-line NSCLC —

ITT Population

ALIMTA plusCisplatin
(N=862)

Gemcitabine plus Cisplatin
(N=863)

Median overall surviva (95% ClI)

10.3 mos (9.8-11.2)

10.3 mos (9.6-10.9)

Adjusted hazard ratio (HR)®® (95% ClI)

0.94(0.84-1.05)

Median progression-free survival (95% Cl) 4.8 mos (4.6-5.3)

| 5.1 mos (4.6-5.5)

Adjusted hazard ratio (HR)®® (95% ClI)

1.04 (0.94-1.15)

Overall response rate (95% CI)

27.1% (24.2-30.1)

| 24.7% (21.8-27.6)

@ Adjusted for gender, stage, basis of diagnosis, and performance status.
® A HR that isless than 1.0 indicates that survival is better in the AC arm than in the GC arm. Alternatively, aHR
that is greater than 1.0 indicates survival is better in the GC arm than in the AC arm.
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Figure 1. Kaplan-Meier Curvesfor Overall Survival ALIMTA plus Cisplatin (AC) versus Gemcitabine

plusCisplatin (GC) in NSCLC — ITT Population

A pre-specified analysis of the impact of NSCLC histology on overall survival was
examined. Clinically relevant differencesin survival according to histology were




observed and are shown in Table 10. This difference in treatment effect for ALIMTA
based on histology was also observed in the single-agent, second-line study.

Table 10: Overall Survival of ALIMTA plus Cisplatin ver sus Gemcitabine plus Cisplatin in NSCLC —

Histologic Subgroups, ITT Population

Median Overall Survival in Months Unadjusted Adjusted
. (95% ClI) Hazard Hazard
Histology SUbgroup =41 A pius Gisplatin | Gemditabineplus | Ratio (HR)* | Ratio (HR)®*
Cisplatin (95% ClI) (95% CI)
Nonsquamous 11.0 N=618 101 N=634 0.84 0.84
NSCLC® (10.1-12.5) (9.3-10.9) (0.74-0.96) (0.74-0.96)
(N=1252)
Adenocarcinoma 12.6 N=436 10.9 N=411 0.84 0.84
(N=847) (10.7-13.6) (10.2-11.9) (0.71-0.98) (0.71-0.99)
Large Cell 104 N=76 6.7 N=77 0.68 0.67
(N=153) (8.6-14.1) (5.5-9.0) (0.48-0.97) (0.48-0.96)
Other® 8.6 N=106 9.2 N=146 112 1.08
(N=252) (6.8-10.2) (8.1-10.6) (0.84-1.49) (0.81-1.45)
Squamous Cell 9.4 N=244 10.8 N=229 122 123
(N=473) (8.4-10.2) (9.5-12.1) (0.99-1.50) (1.00-1.51)

2 A HR that isless than 1.0 indicates that survival is better in the AC arm than in the GC arm. Alternatively, aHR
that is greater than 1.0 indicates survival is better in the GC arm than in the AC arm.

® Unadjusted for multiple comparisons.

° HRs adjusted for ECOG PS, gender, disease stage, and basis for pathological diagnosis
(histopathol ogical/cytopathol ogical).

4 Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.

€ The subgroup of “other” represents patients with a primary diagnosis of NSCL C whose disease did not clearly
qualify as adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.
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Figure2: Kaplan-Meier Curvesfor Overall Survival ALIMTA plus Cisplatin (AC) versus Gemcitabine
plus Cisplatin (GC) in NSCL C — Nonsquamous NSCL C and Squamous Cell Carcinoma
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Study IMEI was previously submitted and reviewed and was used to support the accelerated
approval of pemetrexed for the indication for use as a single agent for the treatment of patients
with locally advanced or metastatic non-small cell lung cancer after prior chemotherapy. In
this submission the applicant provided a retrospective analysis of efficacy by histology to
show that the adverse effect of pemetrexed in the squamous cell lung cancer population was
consistent across studies and to justify restriction of the indication to patients with non-
squamous histologies. The updated description of this study and the new anayses from the
final labeling are excerpted below.

A multi-center, randomized, open label study was conducted in patients with Stage I11
or IV NSCLC after prior chemotherapy to compare the overall survival following
treatment with ALIMTA versus docetaxel. ALIMTA was administered intravenously
over 10 minutes at a dose of 500 mg/m? and docetaxel was administered at 75 mg/m?
as a 1-hour intravenous infusion. Both drugs were given on Day 1 of each 21-day
cycle. All patients treated with ALIMTA received vitamin supplementation with folic
acid and vitamin B1,. The study was intended to show either an overall survival
superiority or non-inferiority of ALIMTA to docetaxel. Patient demographics of the
intent to treat (ITT) population are shown in Table 11.

Table 11: Summary of Patient Characteristicsin NSCLC Study

ALIMTA Docetaxel

Patient characteristic (N=283) (N=288)
Age (yrs)

Median (range) | 50 (22-81) | 57 (28-87)
Gender (%)

Male/Female | 68.6/31.4 | 75.3124.7
Stage at Entry (%)

MY | 25.1/74.9 | 25.3/74.7
Diagnosis/Histology (%)

Adenocarcinoma 154 (54.4) 142 (49.3)

Squamous 78 (27.6) 94 (32.6)

Bronchoalveolar 4(1.4) 1(0.3)

Other 47 (16.6) 51 (17.7)
Performance Status (%)*

0-1 234 (88.6) 240 (87.6)

2 30 (11.4) 34 (12.4)

& Performance status was not reported for all randomized patients. Percentages are representative of N=264 for the
ALIMTA and N=274 for the docetaxel arm.

The primary endpoint in this study was overall survival. The median survival time was
8.3 monthsinthe ALIMTA treatment arm and 7.9 months in the docetaxel arm, with a
hazard ratio of 0.99 (see Table 12). The study did not show an overall survival
superiority of ALIMTA.




Table 12; Efficacy of ALIMTA versus Dacetaxel in Non-Small Cell Lung Cancer — ITT

Population

ALIMTA
(N=283)

Docetaxel
(N=288)

Median overall survival (95% ClI)

8.3 mos (7.0-9.4)

7.9 mos (6.3-9.2)

Hazard ratio (HR) (95% Cl)

0.99 (0.82-1.20)

Median progression-free survival (95% CI)

2.9 mos (2.4-3.1)

2.9 mos (2.7-3.4)

Hazard ratio (HR) (95% Cl)

0.97 (0.82-1.16)

Overall response rate (95% Cl)

8.5% (5.2-11.7)

8.3% (5.1-11.5)

A retrospective analysis of the impact of NSCLC histology on overall survival was
examined. Clinically relevant differencesin survival according to histology were
observed and are shown in Table 13. This difference in treatment effect for ALIMTA

based on histology was also observed in the first-line combination study.

Table 13: Overall Survival of ALIMTA versus Docetaxel in NSCLC — Histologic Subgroups, ITT

Population
Median Overall Survival in Months Unadjusted Adjusted

. (95% CI) Hazard Hazard

Histology Subgroup ALIMTA Docetaxdl Ratio (HR)*® | Ratio (HR)**¢
(95% CI) (95% ClI)

Nonsguamous 9.3 N=205 8.0 N=194 0.89 0.78
NSCLC® (7.8-9.7) (6.3-9.3) (0.71-1.13) (0.61-1.00)
(N=399)

Adenocarcinoma 9.0 N=158 9.2 N=143 1.09 0.92

(N=301) (7.6-9.6) (7.5-11.3) (0.83-1.44) (0.69-1.22)

Large Cell 12.8 N=18 45 N=29 0.38 0.27

(N=47) (5.8-14.0) (2.3-9.1) (0.18-0.78) (0.11-0.63)

Other® 94 N=29 7.9 N=22 0.62 0.57

(N=51) (6.0-10.1) (4.0-8.9) (0.32-1.23) (0.27-1.20)
Squamous Cell 6.2 N=78 74 N=94 132 1.56
(N=172) (4.9-8.0 (5.6-9.5) (0.93-1.86) (1.08-2.26)

A HR that isless than 1.0 indicates that survival is better in the ALIMTA arm than in the docetaxel arm.
Alternatively, aHR that is greater than 1.0 indicates survival is better in the docetaxel arm than in the

ALIMTA arm.

® Unadjusted for multiple comparisons.
“ HRs adjusted for ECOG PS, time since prior chemotherapy, disease stage, and gender.
4 Includes adenocarcinoma, large cell, and other histologies except those with squamous cell type.
€ The subgroup of “other” represents patients with a primary diagnosis of NSCL C whose disease did not clearly

qualify as adenocarcinoma, squamous cell carcinoma, or large cell carcinoma.

Clinical Review

The Clinical Review was completed on 9/15/08. This issues associated with this application
are summarized in the following Executive Summary of the review.




The 1matial proposed indication (draft labeling August 27, 2007) was A

" The revised proposed labeling (June 17, 2008)
15 “Alimta is indicated in combination with cisplatin therapy for the initial treatment of patients with
locally advanced or metastatic NSCLC other than predonunantly squamous cell histology.”

A total of 1,725 patients were randomized to receive either Alimta® (pemetrexed) +
cisplatin (AC. 862 patients) or gemeitabine plus cisplatin (GC, 863 patlents) between July
2004 and January 2006. AC patients received pemet:exed 500 mg/ 'm” as a 10-minute
mfravenous mfusion followed bt,'qmsplatm 75 mg/ m” on day 1. every 21 days. GC patients
received gemcitabine l“ED mg/m- as a 30 to 60-minute intravenous 111fus.1r:-11 on days 1 and
& plus eisplatin 75 mg/ m” on day 1. every 21 days. All patients received folic acid and
vitamin B-12 Supplementatmn and dexamethasone premedication. The primary efficacy
endpoint was overall survival.

Baseline patient and disease characteristics were well balanced between the treatment arms
as was therapy administered after disease progression (17% of AC patients received post-
progression gemeitabime and 13% of GC patients recerved pemetrexed). Docetaxel was
administered to about 25% of both AC and GC treated patients). Median survival was 10.28
months for both treatment arms. The 1 and 2-year survival rates were 43 48% and 18.94%,
respectively, for the AC arm and 41.94% and 13.98%, respectively, for the GC arm.

Several 1ssues arose m review of this NDA. The first concerns the GC schedule. In the study
that led to approval of GC a four week schedule was used. In this application a 3 week
schedule was used. However, when looking at the regimens the dose mtensity of treatment
1s comparable for the two schedules and therapeutic results appear to be better for the 3
week schedule setting the non-inferiority bar somewhat higher. Moreover the 4 week GC
schedule 15 not well tolerated. The reviewer believes that these points are valid. If so, there
are 12 published first-line randomized studies that enrolled 3,254 patients to the every 21
day GC schedule. Those studies can be used to estimate the control effect size.



The second issue in evaluating this NDA involves the non-inferiority survival analysis. The
sponsor used two non-inferiority tests, the fixed margin method and the Rothmann percent
retention analysis. Using the Cox regression adjusted fixed margin analysis the non-
inferiority test was statistically significant (one-sided p<0.001), with the primary cofactor
adjusted survival hazard ratio (HR) estimated to be 0.94 (95% CTI: 0.84 to 1.05), with the
entire confidence interval for HR well below the 1.17645 non-inferiority margin. The
confidence interval for the survival HR implies that the risk of death for the AC arm was
16% lower than that for the GC arm in the best-case scenario. and 5% higher in the worst-
case scenario. In addition, the Rothmann percent retention analysis showed that AC retained
120% of GC’s survival benefit over single-agent cisplatin, with a 95% confidence interval
of 83% to 190% (that is, at least 83% of the benefit of GC over single-agent cisplatin was
retained by AC).

One problem impeding demonstration of non-inferiority of survival was the administration
of post-discontinuation cytotoxic and targeted chemotherapy. Approximately 50% of
patients on each arm received such therapy. Among patients initially treated with
pemetrexed 16.7% crossed over to receive gemcitabine and among patients initially treated
with gemcitabine 13.4% crossed over to receive pemetrexed. Also approximately 26% of
patients on each study arm received post-discontinuation docetaxel. Other drugs were
administered fairly uniformly to study patients.

A third issue affecting a non-inferiority claim is the observed difference in the treatment
effect of Alimta based on NSCLC histology with the efficacy benefits of Alimta
demonstrated primarily in patients with non-squamous NSCLC. There is a biochemical
rationale for this observation in that higher levels of thymidylate synethetase have been
demonstrated in squamous than in adenocarcinoma/large cell anaplastic carcinoma cells.

The reviewer’s opinion is that while non-inferiority cannot be conclusively demonstrated
there is substantial evidence that Alimta is active in non-squamous NSCLC. In 2
randomized Alimta NSCLC studies reviewed by the Agency, IMDB and JMEI and from
preliminary results of the maintenance study, JMEN, the treatment by histology interaction
test significantly favored Alimta treatment for both overall survival and progression free
survival.

Regarding safety, a median of 5 cycles of therapy was administered to patients in both arms.
Dose adjustments (delays, reductions. and omissions) were less frequent in patients treated
with AC compared fo patients treated with GC. Most pemetrexed dose reductions were
attributed fo neutropenia only. while gemcitabine and cisplatin dose reductions were mainly
attributed to neutropenia. thrombocytopenia. febrile neutropenia. and leukopenia. The dose
intensity for pemetrexed and cisplatin was 94.8% and 95.0%, compared with 85.8% and
03.5% for gemcitabine and cisplatin, respectively. Overall. the number of deaths reported by
investigators to be possibly due to study-drug toxicity was low on both arms; 9 deaths
(1.1%) in the AC arm and 6 deaths (0.7%) in the GC arm. The number of patients
experiencing possibly study-drug related treatment emergent adverse events (TEAEs) or
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serious adverse events (SAEs) was similar between treatment arms. Patients on the AC arm
experienced statistically significantly lower incidences of febrile neutropenia than patients
on the GC arm (9 cases [1.1%] versus 25 cases [3.0%], p=0.005). but statistically higher
incidences of renal failure (6 cases [0.7%] versus 0 cases. p=0.031). Statistically
significantly more patients in the GC arm than in the AC arm experienced possibly study-
drug related Grade 3 and 4 laboratory toxicity (39.9% versus 22.6%, p<0.001) including.
anemia (9.9% versus 5.6%, p<0.001), leukopenia (7.6% versus 4.8%, p<0.001), neutropenia
(26.7% versus 15.1%. p<0.001), and thrombocytopenia (12.7% versus 4.1%, p<0.001).
Possibly study-drug related Grade 3/4 febrile neutropenia occurred in significantly more
patients on the GC arm than on the AC arm (3.7% versus 1.3%. p=0.002)

Patients in the AC arm experienced significantly more possibly study-drug related Grade 3/4
anorexia (2.4% versus 0.7%, p=0.009) and Grade 3/4 nausea (7.2% versus 3.9%, p=0.004)
than patients on the GC arm. although the incidences of Grade 3/4 vomiting (6.1% versus
6.1%, p=1.000), Grade 3/4 weight loss (0 versus 0.1%, p=0.497),and Grade 3/4 dehydration
(1.2% versus 0.7%, p=0.452) were similar between arms.

There was no significant difference in the number of hospitalizations observed between
treatment arms. There were significantly fewer patients with red blood cell and platelet
transfusions administered to patients on the AC arm as compared to the GC arm.

The review made the following recommendation on regulatory action.

The reviewing medical officer recommends that AC receive full approval for initial
treatment of patients with locally advanced or metastatic NSCLC other than predominantly
squamous cell histology @@ who meet the
eligibility criteria of study JMDB.

The review did not recommend any post-marketing action.

Statistical Reviews

The Statistical Review and Evaluation of study IMDB was completed on 6/11/08. The review
had the following conclusions and recommendations.
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In this submission, the sponsor submitted a Phase IV commutment Study JMDB as a part
of requirement for the accelerated approval of pemetrexed (Alimta) as a single agent for
the treatment of patients with locally advanced or metastatic NSCLC after prior
chemotherapy on August 19, 2004. This 15 a multicenter, randomuzed. Phase III trial
study to compare the efficacy and safetv of pemetrexed in combination with cisplatin
(AC) with that of gemcitabine in combination with cisplatin {GC) 1n patients with locally
advanced or metastatic NSCLC who have had no prior systenuc chemotherapy for lung
cancer. In this study. the primary efficacy measure was the overall survival. The non-
inferiority analvsis of the treatment efficacy was conducted using Cox proportional
hazards model. The survival distribution was displayed using Kaplan-Meier estimator.
The percent retention analysis was also conducted to support the efficacy results.

Although the statistical analyses suggested that the AC treatment arm was non-inferior to
the GC treatment arm 1n the reduction of the risk of death 1n patients with locally
advanced or metastatic NSCLC. such a statement seems to be problematic. First, the
active control effect size was not well established; second, the non-inferiority margin was
not well established; third, there were 50% post-discontinuation therapy and the
statistically significant post-discontinuation crossover therapy; finally. there was a
statistically significant interaction between treatment arm and patient histology categories
These factors together compromised the statistical findings of this non-inferiority study
and greatly reduced the credibility of the findings of the statistical analyses. This also
makes the non-inferiority results hard to interpret. From a statistical perspective the data
and analyses do not support the sponsor’ s non-inferiority claim for Alimrta in the
treatment of patients with locally advanced or metastatic NSCLC who have not recerved
prior chemotherapy.

Because of the treatment by histology interaction in a prospective analysis of study IMDB and
in aretrospective analysis of study JMEI, the applicant was asked to submit the study report
for study JIMEN which was reported to show a similar interaction. The Statistical Review and
Evaluation of the study report was completed on 9/23/08. The review had the following
conclusions and recommendations.
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Pemetrexed (as a single agent, Alimta) recerved an accelerated approval for the
treatment of patients with locally advanced or metastatic NSCLC after prior
chemotherapy on August 19, 2004 based on the randomized study JMEI
comparing pemetrexed monotherapy with docetaxel (Please see the statistical
review for this study by Dr. Yong-cheng Wang, dated August 11, 2004). As a
condition of this approval, as per Subpart H, further studies (JMDB and JMEN)
were required to confirm and describe the clinical benefit of pemetrexed.

Study TMDB was a multicenter, randomized, Phase III frial comparing the
efficacy and safety of Alimta + cisplatin (AC) with that of gemecitabine + cisplatin
(GC) 1n patients with a diagnosis of locally advanced or metastatic NSCLC who
have had no prior systemic chemotherapy for lung cancer. First patient was
enrolled on July 6, 2004 and the database was locked on January 25, 2007. In
August 2007, the sponsor submitted the study JMDB. Please see the statistical
review for this study by Dr. Fanhui Kong_ dated June 11, 2008

When the sponsor submitted Study JMDB, study IMEN was on going. Study
JMEN was a Phase III trial comparing the efficacy and satety of pemetrexed +
best supportive care versus best supportive care as a maintenance treatment for
advanced NSCLC.

On June 23, 2008 FDA requested the final study report for Study JMEN be
submitted as an amendment to the pending 1% line application. The sponsor
submitted the report on June 24, 2008 without datasets. Therefore, this reviewer
will review the submitted analyses without confirming the results.

In February 2007, the primary objective for Study JMEN was changed from
overall survival (OS) to progression free survival (PFS). The subnutted IMEN
study report included the final PFS analysis and an interim analysis for OS. As
indicated in the FDA End of Phase 2 (EOP2) meeting minutes and the January 11.
2007 meeting minutes, OS should be the primary efficacy endpoint.

Results from previous randomized, Phase 3 studies 1 advanced NSCLC (Study
JMET and Study IMDB) indicated that for patients treated with pemetrexed, those
with nonsquamous histology (adenocarcinoma. large cell careinoma, and other or
unknown histology) tend to have better overall survival and progression-free
survival compared to pafients with squamous histology. Patients with squamous-
cell NSCLC had worse survival with Alimta compared to control arm. In the
JMEN study report. the sponsor also performed analyses for such inferactions.
Although the analyses of IMEN showed a trend toward the same interaction as
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Study JMEI and Study JMDB did, the p-values from interaction and subgroup
analyses were not interpretable because no alpha (type-I error) was allocated for
the mteraction test or any subgroup analyses in the statistical analysis plan for
Study TMEN. The OS results should also be mterpreted with caution since the
submitted OS results were from an mnterim analysis with a total of 300 deaths,

Nevertheless, the sponsor analyses of JMEN appear to show a trend toward the
same interactions for OS and PFS as Study JMEI and Study IMDB did.

The progression-free survival and overall survival results by histology in this study are shown

below in Table 6 from the review.

Table 6. Progression-Free Survival and Overall Survival by Histologic
Subgroups All Randomized Patients Study JMEN

Final PF5 Preliminary 0%
Pemetrexed Placebo Pemetrexed Placebo
(N = 441) (N =111) (N = 441) (N=1212
median mos | median mos median mos | median mos

HE (95% CTI)

HE (05% CT)

Histologic Subzroup p-Value p-Value
Monsguamons (n =482} 4.50 2.50 1436 9.43
0.44 [0.26-0.55) 0.65 (0.49-0.28)
= 000001 0.005
Adenocarcinoma (n = 329) 4.73 2.50 l5.39 11.73
0.45 [0.35-0.59) 0.73 (0.50-1.05)
= 0.00001 0.0%1
Large Cell (n= 200 343 2.09 9.13 5.45
040 (0.13-1.22) 0.42 (0.13-1.38)
0109 0.154
Other/Indeternmmate (n = 133] 421 2.79 11.27 703
0,43 (0.28-0.670) 0.47 (0.28-0.80)
00002 0005
Squamous (n = 181) 279 2.60 9.43 11.8¢
0.69 [0.49-0.98) 1.28 (0.85-1.53)
0.039 0231

Abbrewations: Cl = confidence interval; HE = hazard ratio; mos = months; N = number of randomized
patients: 0 = mumber of patiente i category: OS5 = overall survival: PES = progression-free survival.

Statistical Team Leader Memo

The Statistical Team Leader’s Memo was completed on 9/24/08 and reached the following

conclusion.
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One well-controlled Phase IV commitment study JMDB was submitted to compare the efficacy
and safety of AC with that of GC 1in patients with locally advanced or metastatic NSCLC who
have had no prior systemic chemotherapy for lung cancer. In this study, the primary efficacy
measure was the overall survival. The study was designed as a non-inferiority study using fixed
margin approach. Even though the choice of the control does not lend to NI analysis, control
treatment as administered was 1 1tself not of concern.

Although the contidence interval for HR is below the protocol specified fixed non-inferiority
margin, (a) highly sigmificant treatment by histology interaction eftect, (b) almost 50% of
patients receiving post-discontinuation therapy, and (c) the lack of historical study(ies) to
estumate effect size of GC, make the interpretation of the study results problematic. The
treatment by histology interaction observed in Study JMET in which Alimta was administered as
monotherapy for the treatment of second-line NSCLC can not be considered confirmatory due to
the retrospective post-hoc analyses and observed imbalances between treatment groups within
each histology subgroup. Interim results of Study TMEN 1n which Alimta was administered as a
maintenance therapy, appear to suggest similar results which needs further follow-up data with
the final overall survival analysis.

The memo made the following recommendation.

This application is seeking approval of Alimta i combination with cisplatin for the first-line
treatment of patients with non-squamous NSCLC based on the results of Study IMDB. Because
of treatment cross-over in nearly 50% of patients and a highly statistically significant qualitative
treatment-histology interaction, the primary hypothesis of non-inferiority with respect overall
survival can not be concluded based on this study. The results of IMDB generates the
hypotheses that (1) patients with non-squamous NSCLC benefit with the treatment of Alimta in
combination with cisplatin, and (2) Alimta plus cisplatin harms the patients with squamous cell
NSCLC when compared to gemcitabine plus cisplatin.

Retrospective analyses of Study JMEI where Alimta was admimistered as monotherapy in the

second-line treatment of NSCLC, confirms that Alimta compared to docetaxel harms the patients
with squamous cell NSCLC. In this study, majority of the patients with non-squamous histology
were those with adeno carcinoma. The advantage of Alimta over docetaxel is not obvious in the
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adeno carcinoma group and therefore, benefit of Alimta over docetaxel as treatment for patients
with non-squamous NSCLC can not be concluded. Furthermore, post-hoc subgroup analyses
with observed imbalances in patient characteristics between treatment arms make the inference
of these analyses problematic.

Interim analyses of Study IMEN where Alimta was compared to placebo as maintenance therapy
after patients had received platinum containing doublet chemotherapy, confirms that Alimta
should not be used in patients with squamous cell NSCLC as the survival in the Alimta treated

group 1s worse than placebo in this subgroup of patients. Although the interim results suggest
that Alimta may be beneficial in patients with non-squameous NSCLC, the null hypothesis of no

difference between Alimta and placebo in the ITT population could not be rejected based on the
pre-specified type I error rate allocation. These results need be confirmed with the verification of
the data and final overall survival analyses.

For the above reasons. the data submitted in this application does not provide adequate support to
the sponsor’s claim that Alimta in combination with cisplatin has demonstrated benefit in the
first-line treatment of patients with non-squamous NSCLC. The data presented provides the
evidence that Alimta should not be used in patients with squamous cell NSCLC.

8. Safety

The safety of pemetrexed in combination with cisplatin in the first-line treatmement of
NSCLC is summarized in the following excerpt from the final labeling.

Table 4 provides the frequency and severity of adverse reactions that have been
reported in >5% of 839 patients with NSCL C who were randomized to study and received
ALIMTA plus cisplatin and 830 patients with NSCL C who were randomized to study and
received gemcitabine plus cisplatin. All patients received study therapy asinitial treatment for
locally advanced or metastatic NSCL C and patients in both treatment groups were fully
supplemented with folic acid and vitamin Bi..

Table 4: Adverse Reactionsin Fully Supplemented Patients Receiving ALIMTA plus Cisplatin in NSCLC?

ALIMTA/cisplatin Gemcitabine/cisplatin
. b (N=839) (N=830)
Reaction All Grades Grade 3-4 All Grades Grade 3-4
Toxicity (%) | Toxicity (%) | Toxicity (%) | Toxicity (%)

All Adverse Reactions 90 37 91 53
Laboratory

Hematologic

Anemia 33 6 46 10

Neutropenia 29 15 38 27

L eukopenia 18 5 21 8

Thrombocytopenia 10 4 27 13

Renal

Creatinine elevation | 10 | 1 | 7 | 1
Clinical

Constitutional Symptoms

Fatigue | 43 | 7 | 45 | 5
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Gastrointestinal

Nausea 56 7 53 4
Vomiting 40 6 36 6
Anorexia 27 2 24 1
Constipation 21 1 20 0
Stomatitis/Pharyngitis 14 1 12 0
Diarrhea 12 1 13 2
Dyspepsia/Heartburn 5 0 6 0
Neur ology

Neuropathy-sensory 9 0 12 1
Taste disturbance 8 0° 9 0°
Dermatology/Skin

Alopecia 12 0° 21 1°
Rash/Desquamation 7 0 8 1

& For the purpose of thistable a cut off of 5% was used for inclusion of all events where the reporter considered a

possible relationship to ALIMTA.
® Refer to NCI CTC Criteria version 2.0 for each Grade of toxicity.
¢ According to NCI CTC Criteria version 2.0, this adverse event term should only be reported as Grade 1 or 2.

No clinically relevant differences in adverse reactions were seen in patients based on histology.

In addition to the lower incidence of hematologic toxicity on the ALIMTA and cisplatin arm, use of
transfusions (RBC and platelet) and hematopoietic growth factors was lower in the ALIMTA and cisplatin arm
compared to the gemcitabine and cisplatin arm.

The following additional adverse reactions were observed in patients with non-small cell lung cancer
randomly assigned to receive ALIMTA plus cisplatin.

Incidence 1% to 5%

Body as a Whole — febrile neutropenia, infection, pyrexia

General Disorders — dehydration

Metabolism and Nutrition — increased AST, increased ALT

Renal — creatinine clearance decrease, rena failure

Special Senses— conjunctivitis
Incidence Lessthan 1%

Cardiovascular — arrhythmia

General Disorders— chest pain

Metabolism and Nutrition — increased GGT

Neurology — motor neuropathy

9. Advisory Committee Meeting

Although this application was not referred to an Advisory Committee, advice was requested
individually from two statistical consultants (Drs. David Harrington and Tom Fleming) and
one clinical consultant (Dr. David Johnson).

Dr. Johnson provided the following answers to our questions regarding this application.

1. Do you believe that every 3 week schedule of gemcitabine plus cisplatin, rather th
the every 4 week approved schedule is an acceptable comparator regimen?

an

YES. | think the extant data in the literature coupled with my own experience suggests

the every 3 week scheduled is a reasonable comparator regimen.
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2. Do you believe that the combination of Alimta plus cisplatin has demonstrated to be
non-inferior to the combination of gemcitabine and cisplatin?

YES. Although | share the concerns of the FDA reviewer vis-a-vis the proposed
margin and analysis | believe these data coupled with other data in the literature [or
recently presented at ASCO 2008] support the claim of non-inferiority.

3. Given the results of study JIMDB and the results from IMEI and JIMEN studies, do
you believe that Alimta has demonstrated efficacy in adenocarcinoma and large cell
lung cancer?

YES. These data and other studies sponsored by Lilly strongly suggest pemetrexed
exerts a differential effect on adenocarcinomas and large cell carcinomas as compared
with sgquamous carcinomas.

Dr. David Harrington provided the following answers to the FDA questions.

1. Do you believe that every 3 week schedule of gemcitabine plus cisplatin, rather than
the every 4 weel approved schedule is an acceptable comparator regimen?

Yes, it is my opinion that the 4 week schedule used in the Sandler GC vs C trial can be
used to establish the GC effect over platinum alone. There is sufficient data to support
the claim that a 3 week schedule of GC would have equivalent or better efficacy than a
4 week schedule, when compared to platiniumn alone. The three week regimen also
seems to be more tolerable.

2. Do you believe that the combination of Alimta plus cisplatin has demonstrated to be
non-inferior to the combination of gemcitabine and cisplatin?

No, not across all histologies. The primary analysis of AC vs GC seems to support a
claim of non-inferiority. whether one uses the fixed non-inferiority margin of 15% or a
‘percent retention margin’ of 50%. but the strong evidence of a qualitative interaction in
squamous vs non-squamous histology makes the overall analysis of non-inferiority
difficult to interpret. Specifically, the AC regimen seems to be superior in the non-
squamous histologies and inferior in squamous cell histology. Several aspects of the
interaction make it credible: statistical tests for interactions typically have low power,
and the test in the TMDB study is highly significant: the retrospective analysis of IMEI
found the same interaction. confirming the result in IMDB; although the analysis of
JMEN is preliminary, there is also a trend toward the same interaction. Because of the
significant interaction, I would support a more limited labeling for use in adeno and
large cell NSCLC, rather than the broad labeling of NI presented in the briefing
document.
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The analysis presented in the briefing document does have some aspects that may
weaken the evidence for the interaction, but in my opinion these are not serious enough
to invalidate the analysis. The adjusted analysis presented for the TMET study uses a
variable (sex) that was not a stratification factor in the randomization. but sex has been
shown to significantly associated with outcome in this disease in other studies. The
JMETI study shows superiority in large cell but not adeno carcinoma, while the IMDB
shows superiority in both subsets.
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3. Given the results of study JMDB and the results from JMEI and JMEN studies, do you
believe that Alimta has demonstrated efficacy in adenocarcinoma and large cell lung
cancer?

Yes, I do believe Alimta has demonstrated efficacy in these subsets; it has certainly
demonstrated NI in these subsets. As noted in the briefing document, a large subset of
patients received additional therapy after finishing AC or GC treatment. Even though
these additional treatments may obscure the "pure effect’ of Alimta on survival, I
believe they reflect the practice of freating end-stage NSCLC patients, the large majority
of whom fail several therapies. As was noted in the briefing document, cross-over
therapy after receiving treatment in a randomized trial may dilute freatment differences.
If the indication for AC is limited to non-squamous histology. however. the estimated
treatment effect is positive for patients with these histologies. so the cross-overs may be
masking an even larger treatment effect in this subgroup.

General comuments

The briefing document reports a number of unplanned subgroup analyses done by the
sponsor, largely in response to the unexpected and statistically significant interaction
between freatment and histology. Because the interaction is a qualitative one (treatment
effects in opposite directions in two subsets defined by histology). is highly significant, and
appears confirmed in two of three studies, T believe the subgroup analyses are warranted.

AC seems no less tolerable than GC, so there does not seem to be a reason to deny the
indication based on side-effects.

It is not clear whether the labeling should include the claim that AC is superior to GC as
initial therapy in non-squamous, NSCLC histology, or the more conservative claim that AC
is at least as effective as GC in this sefting. Had the JMDB trial been designed as an NI
trial in this subset of NSCLC, the outcome of the trial may well have supported a claim of
superiority because of the confidence interval estimate of the AC vs GC effect. The
interaction of treatment by histology appears to have been unexpected, however, and
appears not to be present in the adeno-carcinoma subset in JMEI T would favor the more
conservative labeling of "at least as effective’ in the non-squamous histology.

Dr. Tom Fleming provided extensive comments which are attached as Appendix 2 to the
Statistical Team Leader’s Memo. His brief concluding assessment is quoted below.



Based on the IMDB, JMET and JTMEN trials, it appears that the large cell patients provide the only
setting where substanfial evidence for efficacy could emerge when complete data are available from
all three trials. Post-hoe pooling of large cell and adenocarcinoma (1.2, excluding squamous cell
patients) would be mappropriate and contradicts the TMDB SAP which clearly specifies on p 3293
that the three cell types would be considered separately. Hence, the evidence for efficacy in
adenocarcinoma patients 1s inconsistent, and 1s especially problematic in the IMEI trial where the
estimate of the pemetrexed to docetaxel hazard ratio 1s 1.07 and where the justification of any NI
margin greater than 1.1 1s weak. (e.g.. see Flemung, Staristics in Medicine 27: 317-332,2008).
Finally, the evidence that pemetrexed has a harmful effect on overall survival m squamous cell
patients 1s similarly persuasive to the evidence for benefit in large cell patients. This deserves proper
attention 1 any decisions about approval and labeling.

10. Pediatrics

The applicant has previously been given awaiver for pediatric studies for this population since
NSCL C does not occur in pediatric patients.

11. Other Relevant Regulatory Issues

There are no other unresolved relevant regul atory issues.

12. Labeling

There are no unresolved labeling issues.

13. Decision/Action/Risk Benefit Assessment
e Regulatory Action

Approval

e Risk Benefit Assessment

| have considered the recommendations of the statistical and clinical reviewers
and consultants. It isclear that everyone agrees that pemetrexed should not be
approved for use in patients with NSCL C of squamous cell histology because
of the unfavorable results with pemetrexed in this subgroup in three studies of
different designs (JMBD, JMEI, and IMEN). The applicant has agreed to limit
both the first-line and second-line indications to patients with non-squamous
histologies and to make it clear that pemetrexed is not indicated in patients with
squamous cell lung cancer. What isless clear is how to interpret the results of
the IMBD study given the statistically significant interaction in this subgroup. |
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believe that the rationale for approval was best expressed by Dr. Harrington's
answer to question 3 and his general comments. | concur with the
recommendation for approval made by the clinical reviewer and with the
recommendations of Drs. Harrington and Johnson.

Recommendation for Postmarketing Risk Management Activities

None

Recommendation for other Postmarketing Study Commitments

No new postmarketing study commitments are recommended.
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1.0 EXECUTIVE SUMMARY

The initial proposed indication (draft labeling August 27, 2007) was * @

.” The revised proposed labeling (June 17, 2008)
1S “Alimta is indicated in combination with cisplatin therapy for the initial treatment of patients with
locally advanced or metastatic NSCLC other than predominantly squamous cell histology.”

A total of 1,725 patients were randomized to receive either Alimta® (pemetrexed) +
cisplatin (AC, 862 patients) or gemcitabine plus cisplatin (GC, 863 patients) between July
2004 and January 2006. AC patients received pemetrexed 500 mg/m” as a 10-minute
intravenous infusion followed by cisplatin 75 mg/m” on day 1, every 21 days. GC patients
received gemcitabine 1250 mg/m” as a 30 to 60-minute intravenous infusion on days 1 and
8 plus cisplatin 75 mg/m” on day 1, every 21 days. All patients received folic acid and
vitamin B-12 supplementation and dexamethasone premedication. The primary efficacy
endpoint was overall survival.

Baseline patient and disease characteristics were well balanced between the treatment arms
as was therapy administered after disease progression (17% of AC patients received post-
progression gemcitabine and 13% of GC patients received pemetrexed). Docetaxel was
administered to about 25% of both AC and GC treated patients). Median survival was 10.28
months for both treatment arms. The 1 and 2-year survival rates were 43.48% and 18.94%,
respectively, for the AC arm and 41.94% and 13.98%, respectively, for the GC arm.

Several issues arose in review of this NDA. The first concerns the GC schedule. In the study
that led to approval of GC a four week schedule was used. In this application a 3 week
schedule was used. However, when looking at the regimens the dose intensity of treatment
is comparable for the two schedules and therapeutic results appear to be better for the 3
week schedule setting the non-inferiority bar somewhat higher. Moreover the 4 week GC
schedule is not well tolerated. The reviewer believes that these points are valid. If so, there
are 12 published first-line randomized studies that enrolled 3,254 patients to the every 21
day GC schedule. Those studies can be used to estimate the control effect size.
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The second issue in evaluating this NDA involves the non-inferiority survival analysis. The
sponsor used two non-inferiority tests, the fixed margin method and the Rothmann percent
retention analysis. Using the Cox regression adjusted fixed margin analysis the non-
inferiority test was statistically significant (one-sided p<0.001), with the primary cofactor
adjusted survival hazard ratio (HR) estimated to be 0.94 (95% CI: 0.84 to 1.05), with the
entire confidence interval for HR well below the 1.17645 non-inferiority margin. The
confidence interval for the survival HR implies that the risk of death for the AC arm was
16% lower than that for the GC arm in the best-case scenario, and 5% higher in the worst-
case scenario. In addition, the Rothmann percent retention analysis showed that AC retained
120% of GC’s survival benefit over single-agent cisplatin, with a 95% confidence interval
of 83% to 190% (that is, at least 83% of the benefit of GC over single-agent cisplatin was
retained by AC).

One problem impeding demonstration of non-inferiority of survival was the administration
of post-discontinuation cytotoxic and targeted chemotherapy. Approximately 50% of
patients on each arm received such therapy. Among patients initially treated with
pemetrexed 16.7% crossed over to receive gemcitabine and among patients initially treated
with gemcitabine 13.4% crossed over to receive pemetrexed. Also approximately 26% of
patients on each study arm received post-discontinuation docetaxel. Other drugs were
administered fairly uniformly to study patients.

A third issue affecting a non-inferiority claim is the observed difference in the treatment
effect of Alimta based on NSCLC histology with the efficacy benefits of Alimta
demonstrated primarily in patients with non-squamous NSCLC. There is a biochemical
rationale for this observation in that higher levels of thymidylate synethetase have been
demonstrated in squamous than in adenocarcinoma/large cell anaplastic carcinoma cells.

The reviewer’s opinion is that while non-inferiority cannot be conclusively demonstrated
there is substantial evidence that Alimta is active in non-squamous NSCLC. In 2
randomized Alimta NSCLC studies reviewed by the Agency, JMDB and JMEI and from
preliminary results of the maintenance study, JMEN, the treatment by histology interaction
test significantly favored Alimta treatment for both overall survival and progression free
survival.

Regarding safety, a median of 5 cycles of therapy was administered to patients in both arms.
Dose adjustments (delays, reductions, and omissions) were less frequent in patients treated
with AC compared to patients treated with GC. Most pemetrexed dose reductions were
attributed to neutropenia only, while gemcitabine and cisplatin dose reductions were mainly
attributed to neutropenia, thrombocytopenia, febrile neutropenia, and leukopenia. The dose
intensity for pemetrexed and cisplatin was 94.8% and 95.0%, compared with 85.8% and
93.5% for gemcitabine and cisplatin, respectively. Overall, the number of deaths reported by
investigators to be possibly due to study-drug toxicity was low on both arms; 9 deaths
(1.1%) in the AC arm and 6 deaths (0.7%) in the GC arm. The number of patients
experiencing possibly study-drug related treatment emergent adverse events (TEAEs) or
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serious adverse events (SAEs) was similar between treatment arms. Patients on the AC arm
experienced statistically significantly lower incidences of febrile neutropenia than patients
on the GC arm (9 cases [1.1%] versus 25 cases [3.0%], p=0.005), but statistically higher
incidences of renal failure (6 cases [0.7%] versus 0 cases, p=0.031). Statistically
significantly more patients in the GC arm than in the AC arm experienced possibly study-
drug related Grade 3 and 4 laboratory toxicity (39.9% versus 22.6%, p<0.001) including.
anemia (9.9% versus 5.6%, p<0.001), leukopenia (7.6% versus 4.8%, p<0.001), neutropenia
(26.7% versus 15.1%, p<0.001), and thrombocytopenia (12.7% versus 4.1%, p<0.001).
Possibly study-drug related Grade 3/4 febrile neutropenia occurred in significantly more
patients on the GC arm than on the AC arm (3.7% versus 1.3%, p=0.002)

Patients in the AC arm experienced significantly more possibly study-drug related Grade 3/4
anorexia (2.4% versus 0.7%, p=0.009) and Grade 3/4 nausea (7.2% versus 3.9%, p=0.004)
than patients on the GC arm, although the incidences of Grade 3/4 vomiting (6.1% versus
6.1%, p=1.000), Grade 3/4 weight loss (0 versus 0.1%, p=0.497),and Grade 3/4 dehydration
(1.2% versus 0.7%, p=0.452) were similar between arms.

There was no significant difference in the number of hospitalizations observed between
treatment arms. There were significantly fewer patients with red blood cell and platelet
transfusions administered to patients on the AC arm as compared to the GC arm.

1.1 Recommendation On Regulatory Action

The reviewing medical officer recommends that AC receive full approval for initial
treatment of patients with locally advanced or metastatic NSCLC other than predominantly
squamous cell histology (adenocarcinoma and large cell anaplastic carcinoma) who meet the
eligibility criteria of study JMDB.

1.2 Recommendation On Post-marketing Actions
None at this time.

1.2.1 Risk Management Activity

Continue surveillance of AE's.

1.2.2 Required Phase 4 Commitments

None
1.2.3 Other Phase 4 Requests

None at this time.

1.3 Summary Of Clinical Findings
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1.3.1 Overview of Clinical Program

Study JMDB, the pivotal trial, was a multicenter (177 study centers in 26 countries/
regions), randomized, open-label, Phase 3 study for first-line treatment of patients with
Stage IIIB (not amenable to curative treatment) or Stage IV NSCLC. Patients were to be
randomly assigned to receive pemetrexed plus cisplatin (AC) or gemcitabine plus cisplatin
(GC), both regimens administered as a 21 day cycle. The primary efficacy objective was
overall survival. Secondary objectives were to compare the following between treatment
arms: progression-free survival time (PFS); time-to-progressive disease (TtPD); objective
tumor response; duration of tumor response (DoR); time-to-treatment failure (TtTF);
toxicities; and risk/benefit (relative to survival). Patients enrolled in this study were men or
women at least 18 years of age with adequate bone marrow reserve, hepatic and renal
function, Eastern Cooperative Oncology Group (ECOG) performance status of 0 or 1, and at
least one measurable lesion according to Response Evaluation Criteria in Solid Tumors
(RECIST) criteria. Prior radiation therapy was allowed to <25% of the bone marrow if it
was completed at least 4 weeks before study enrollment and all toxicities had resolved. The
randomized population included 1725 patients (AC arm = 862 patients; GC arm = 863
patients). The first patient was enrolled on 06 July 2004 and the last patient visit (data cut-
off) was 25 January 2007.

A Cox proportional hazard model (adjusted for prognostic factors) was used to compare
noninferiority between treatment arms for all time-to-event variables. The protocol-defined
noninferiority margin, determined by the fixed margin method, was set at 1.17645. The
Kaplan-Meier method was used to estimate parameters (medians, quartiles, and point
estimates) for time-to-event endpoints. The primary analysis was also interpreted relative to
the historical benefit for GC treatment using the percent retention Rothmann method. Tumor
response rates were compared between treatment arms based on an unadjusted, normal-
distribution approximation for the difference in rates. Log-rank statistics were calculated to
compare unadjusted covariates for time-to-event endpoints, and the Fisher’s Exact test was
used to compare treatments for categorical variables. Tests were conducted as follows:
noninferiority tests at one-sided alpha (a)=0.025 level, superiority tests at 0=0.05 level; two-
sided confidence intervals (CI) at 95%. In addition, a limited independent central review of
the dates of objective progressive disease was conducted on a subset of 333 randomly
selected patients. The purpose of this independent review was to look for any evidence of a
systematic bias in investigator assessments of progressive disease that would favor one
treatment arm with respect to PFS. As prespecified in the analysis plan, if the 2 estimates for
HR were found to be similar, then there would be no significant bias from investigator-
assessed data. The sample size and determination of the fixed margin was based on a one-
sided test, assuming a true value of HR=1.0, with 80% probability of rejecting Ho: HR
>1.17645; this corresponds to GC having a 15% lower hazard (risk of death) than AC (that
is, AC has 15% higher risk of death than GC). These assumptions required at least 1190
deaths of patients randomized for treatment for the final analyses. After 1190 death events
were known and confirmed by Lilly, the database was locked. After the time of validation
and final datalock, the total number of deaths was 1270.
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1.3.2 Efficacy

The baseline patient, disease characteristics, and prognostic factors were well balanced
between the treatment arms, and are generally reflective of the overall population of patients
with NSCLC. The median age was 61 years on both treatment arms, and the majority of
patients were Caucasian (78.2%), male (70.1%), and reported ever using tobacco (73.4%).
Most patients in this study had Stage IV disease (75.9%) and ECOG performance status of 1
(64.3%). In both treatment arms, adenocarcinoma was the predominant histological type
(50.6% in the AC arm and 47.6% in the GC arm), followed by squamous cell carcinoma
(28.3% in the AC arm and 26.5% in the GC arm).

Overall survival time, the primary outcome of this study, was 10.28 months for both
treatment arms. Using the Cox regression adjusted analysis as the primary analysis, the non-
inferiority test was statistically significant (1-sided p<0.001), with the primary cofactor
adjusted survival hazard ratio (HR) estimated to be 0.94 (95% CI: 0.84 to 1.05), with the
entire confidence interval for the HR well below the 1.17645 non-inferiority margin. In
addition, the Rothmann analysis showed that AC retained 120% of GC’s survival benefit
over single agent cisplatin, with a 95% confidence interval of 83% to 190%. Therefore, the
non-inferiority criteria were met for testing whether AC retained at least 50% of GC’s
survival benefit over single-agent cisplatin (one-sided, p=0.005). For all patients
randomized, the results of other time-to-event endpoints were similar between the treatment
arms. Using the same methods as described for the primary OS analysis (that is, Cox and
Kaplan-Meier estimation), PFS was also statistically significant for non-inferiority. For PFS,
the median PFS was 4.83 months in the AC arm and 5.06 months in the GC arm, with a Cox
adjusted HR of 1.04 (95% CI: 0.94 to 1.15; non-inferiority p=0.008). Results from an
independent review of PFS on a subset of randomly selected patients (n=333) were
consistent with the investigator-assessed PFS results of the entire study population.
Objective tumor response rates were higher for the AC arm compared to the GC arm (30.6%
versus 28.2%), (p=0.312 for superiority). Duration of response was longer for the GC arm
compared to the AC arm (5.09 months versus 4.50 months); this comparison was not
statistically significant for non-inferiority (p=0.362) or superiority (p=0.268).

One issue impeding demonstration of non-inferiority of survival was the administration of
post-discontinuation cytotoxic and targeted chemotherapy. Approximately 50% of patients
on each arm received such therapy. Among patients initially treated with pemetrexed 16.7%
crossed over to receive gemcitabine and among patients initially treated with gemcitabine
13.4% crossed over to receive pemetrexed. Also approximately 26% of patients on each
study arm received post-discontinuation docetaxel. Other drugs were administered fairly
uniformly to study patients. The reviewer’s conclusion is that the administration of post-
discontinuation chemotherapy confounds interpretation of the non-inferiority analyses.

There is an apparent differential effect on survival according to NSCLC histology. There
was a favorable survival effect for adenocarcinoma and large cell anaplastic carcinoma
patients who received AC treatment and favorable survival results of squamous carcinoma
patients who received GC treatment. Two additional studies, JMEI and NSO1, also show a
NDA 21-462 10
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consistent pattern of better efficacy for pemetrexed in nonsquamous histology than for
squamous histology. Preliminary results from a fourth study, JMEN, (maintenance
pemetrexed plus best supportive care (BSC) versus BSC immediately following induction
chemotherapy for NSCLC again indicate that nonsquamous histology is a predictive factor
for better efficacy with Alimta. Prespecified tests for treatment-by-histology interactions
resulted in statistically significant interactions for PFS (interaction HR = 0.65, p=0.036) and
for preliminary OS (interaction HR = 0.52, p=0.011).

1.3.3 Safety

A median of 5 cycles of therapy was administered to patients in both the arms. Dose
adjustments (delays, reductions, and omissions) were less frequent in patients treated with
AC compared to patients treated with GC. Most pemetrexed dose reductions were attributed
to neutropenia, while gemcitabine and cisplatin dose reductions were mainly attributed to
neutropenia, thrombocytopenia, febrile neutropenia, and leukopenia. The dose intensity for
pemetrexed and cisplatin was 94.8% and 95.0%, compared with 85.8% and 93.5% for
gemcitabine and cisplatin, respectively.

Overall, the number of deaths reported by investigators to be possibly due to study-drug
toxicity was low on both arms; 9 deaths (1.1%) in the AC arm and 6 deaths (0.7%) in the
GC arm. The number of patients experiencing any possibly study-drug related treatment-
emergent adverse event (TEAE) or serious adverse event (SAE) was similar between
treatment arms. Among the possibly study-drug related SAEs, patients on the AC arm
experienced statistically significantly lower incidences of febrile neutropenia than patients
on the GC arm (9 cases [1.1%] versus 25 cases [3.0%], p=0.005), but statistically higher
incidences of renal failure (6 cases [0.7%] versus 0 cases, p=0.031). There were no
significant differences in the numbers of patients who discontinued study treatment due to
possibly study-drug related SAEs betweenn treatment arms.

Patients in the GC arm experienced statistically significantly more possibly study-drug
related Grade 3 and 4 laboratory toxicities than patients in the AC arm (39.9 % versus
22.6%, p<0.001). The individual toxicities experienced by statistically significantly more
patients on the GC arm than in the AC arm were hematologic and included anemia (9.9%
versus 5.6%, p<0.001), leukopenia (7.6% versus 4.8%, p<0.001), neutropenia (26.7% versus
15.1%, p<0.001), and thrombocytopenia (12.7% versus 4.1%, p<0.001). Grade

3 and 4 renal and hepatic laboratory toxicities occurred in less than 1% of patients and with
similar frequency across study arms. No Grade 3 and 4 laboratory toxicities occurred
significantly more often on the AC arm.

Overall, there was no significant difference in the total number of patients experiencing any
possibly study-drug related nonlaboratory toxicity between treatment arms. However,
patients in the AC arm experienced significantly more possibly study-drug related Grade 3/4
anorexia (2.4% versus 0.7%, p=0.009) and Grade 3/4 nausea (7.2% versus 3.9%, p=0.004)
than patients on the GC arm, although the incidences of Grade 3/4 vomiting (6.1% versus
6.1%, p=1.000), Grade 3/4 weight loss (0 versus 0.1%, p=0.497), and Grade 3/4 dehydration
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(1.2% versus 0.7%, p=0.452) were similar between arms. Possibly study-drug related Grade
3/4 febrile neutropenia occurred in statistically significantly more patients on the GC arm
than on the AC arm (3.7% versus 1.3%, p=0.002), as did Grade 3/4 sensory neuropathy
(0.6% versus 0%, p=0.030), Grade 3/4 syncope (0.6% versus 0%, p=0.030), and any grade
of alopecia (21.4% versus 11.9%, p<0.001). Other Grade 3 and 4 toxicities occurred with
similar frequency on both study arms.

There was no significant difference in the number of hospitalizations observed between
treatment arms. There were significantly fewer transfusions (16.4% versus 28.9%, p<0.001),
red blood cell transfusions (16.1% versus 27.3%, p<0.001), and platelet transfusions (1.8%
versus 4.5%, p=0.002) administered to patients on the AC arm as compared to the GC arm.
Also, there was significantly lower administration of erythropoietin/darbopoietin, iron
preparations, and G-CSF/GM-CSF to patients on the AC arm as compared to the GC arm.
These differences are consistent with the lower rates of Grade 3/4 hematologic toxicity and
Grade 3/4 febrile neutropenia observed in patients treated with AC as compared to GC.

1.3.4 Dosing Regimen and Administration
Combination Use With Cisplatin

Non-Small Cell Lung Cancer and Malignant Pleural Mesothelioma

The recommended dose of pemetrexed is 500 mg/m? administered as an intravenous
infusion over 10 minutes on Day 1 of each 21-day cycle. The recommended dose of
cisplatin is 75 mg/m? infused over 2 hours beginning approximately 30 minutes after the end
of pemetrexed administration. Patients should receive appropriate hydration prior to and/or
after receiving cisplatin.

Single-Agent Use

Non-Small Cell Lung Cancer
The recommended dose of pemetrexed is 500 mg/m? administered as an intravenous
infusion over 10 minutes on Day 1 of each 21-day cycle.

Premedication Regimen

Vitamin Supplementation

To reduce toxicity, patients treated with pemetrexed are instructed to take a low-dose oral
folic acid preparation or multivitamin with folic acid on a daily basis. At least 5 daily doses
of folic acid must be taken during the 7-day period preceding the first dose of pemetrexed;
and dosing should continue during the full course of therapy and for 21 days after the last
dose of pemetrexed. Patients must also receive one (1) intramuscular injection of vitamin B-
12 during the week preceding the first dose of pemetrexed and every 3 cycles thereafter.
Subsequent vitamin B-12 injections may be given the same day as pemetrexed. In clinical
trials, the dose of folic acid studied ranged from 350 to 1000 mcg, and the dose of
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vitamin B-12 was 1000 mcg. The most commonly used dose of oral folic acid in clinical
trials was 400 mcg.

Corticosteroid

Skin rash has been reported more frequently in patients not pretreated with a corticosteroid.
Pretreatment with dexamethasone (or equivalent) reduces the incidence and severity of
cutaneous reaction. In clinical trials, dexamethasone 4 mg was given by mouth twice daily
the day before, the day of, and the day after pemetrexed administration

1.3.5 Drug-Drug Interactions

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)

Ibuprofen: Although ibuprofen (400 mg four times a day) can decrease the clearance of
pemetrexed, it can be administered with pemetrexed in patients with normal renal function
(creatinine clearance >80 mL/min). Caution should be used when administering ibuprofen
concurrently with pemetrexed to patients with mild to moderate renal insufficiency
(creatinine clearance from 45 to 79 mL/min).

Other NSAIDs: Patients with mild to moderate renal insufficiency should avoid taking
NSAIDs with short elimination half-lives for a period of 2 days before, the day of, and
2 days following administration of pemetrexed.

In the absence of data regarding potential interaction between pemetrexed and NSAIDs with
longer half-lives, all patients taking these NSAIDs should interrupt dosing for at least 5 days
before, the day of, and 2 days following pemetrexed administration. If concomitant
administration of an NSAID is necessary, patients should be monitored closely for toxicity,
especially myelosuppression, renal, and gastrointestinal toxicity.

Nephrotoxic Drugs: Pemetrexed is primarily eliminated unchanged renally as a result of
glomerular filtration and tubular secretion. Concomitant administration of nephrotoxic drugs
could result in delayed clearance of pemetrexed. Concomitant administration of substances
that are also tubularly secreted (e.g., probenecid) could potentially result in delayed
clearance of pemetrexed.

1.3.6 Special Populations

Pregnancy - Category D

Nursing Mothers - It is not known whether pemetrexed or its metabolites are excreted in
human milk. Because many drugs are excreted in human milk, and because of the potential
for serious adverse reactions in nursing infants from pemetrexed, it is recommended that
nursing be discontinued if the mother is treated with pemetrexed.

Pediatric Use - The safety and effectiveness of pemetrexed in pediatric patients have not
been established.

NDA 21-462 13
Martin H. Cohen, M.D.
Alimta® (pemetrexed)



Clinical Review

Geriatric Use - Pemetrexed is known to be substantially excreted by the kidney, and the
risk of adverse reactions to this drug may be greater in patients with impaired renal function.
Because elderly patients are more likely to have decreased renal function, care should be
taken in dose selection. Renal function monitoring is recommended with administration of
pemetrexed. No dose reductions other than those recommended for all patients are necessary
for patients 65 years of age or older.

In the initial treatment lung cancer randomized clinical trial 62.3 % patients treated with
pemetrexed plus cisplatin were <65 years and 37.7% patients were =65 years, in the
previously treated lung cancer trial 70.3% patients were <65 years and 29.7% patients were
>65 years. The mesothelioma trial included 63.3% patients treated with pemetrexed plus
cisplatin that were <65 years and 36.7% patients were 265 years. The incidence of CTC
Grade 3/4 hypertension and Grade 3/4 neutropenia was greater in patients 65 years or older
as compared to patients younger than 65 years in the previously treated lung cancer trial and
initial treatment lung cancer trial, respectively. In the mesothelioma trial, the incidence of
CTC Grade 3/4 fatigue, leukopenia, neutropenia, and thrombocytopenia were greater in
patients 65 years or older as compared to patients younger than 65 years. No differences in
effectiveness were seen in patients above and below 65 years in the lung cancer or
mesothelioma studies.

Patients with Hepatic I mpair ment - Patients with bilirubin >1.5 times the upper limit of
normal were excluded from clinical trials of pemetrexed. Patients with transaminase

>3.0 times the upper limit of normal were routinely excluded from clinical trials if they had
no evidence of hepatic metastases. Patients with transaminase from 3 to 5 times the upper
limit of normal were included in the clinical trial of pemetrexed if they had hepatic
metastases.

Patientswith Renal Impairment - Pemetrexed is known to be primarily excreted by the
kidney. Decreased renal function will result in reduced clearance and greater

exposure (AUC) to pemetrexed compared with patients with normal renal function.
Cisplatin coadministration with pemetrexed has not been studied in patients with moderate
renal impairment.

2.0 INTRODUCTION AND BACKGROUND

2.1 Product Information

Pemetrexed disodium heptahydrate has the chemical name L-Glutamic acid, N-[4-[2-(2-
amino-4,7-dihydro-4-oxo-1H-pyrrolo[2,3-d]pyrimidin-5-yl)ethyl]benzoyl]-, disodium salt,
heptahydrate. It is a white to almost-white solid with a molecular formula of CyoH;9NsNa,Og
*7H,0 and a molecular weight of 597.49. The structural formula is as follows:

Figure 1: Pemetrexed Structural Formula
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Pemetrexed is supplied as a sterile lyophilized powder for intravenous infusion available in
single-dose vials. The product is a white to either light yellow or green-yellow lyophilized
solid. Each 500-mg vial of pemetrexed contains pemetrexed disodium equivalent to 500 mg
pemetrexed and 500 mg of mannitol. Hydrochloric acid and/or sodium hydroxide may have
been added to adjust pH.

Dosing Regimen

Dosage Forms And Strengths: Single-dose 500 mg vial for intravenous administration

Proposed Indication(s)
Pemetrexed in combination with cisplatin is indicated for the initial treatment of patients
with locally advanced or metastatic non-small cell lung cancer (NSCLC)

2.2 Currently Available Treatment For Proposed Indication

Several platinum-based doublet combination regimens have been approved for the initial
treatment of locally advanced and metastatic NSCLC in the United States in the past
decade. The FDA approvals for both vinorelbine (1994) and gemcitabine (1998) were
based on demonstration of a superior survival advantage when combined with cisplatin
compared to cisplatin alone. The approval of paclitaxel in combination with cisplatin (1998)
was based on improved time to progressive disease and response rate with supportive (but
not statistically significant) improvements in survival as compared to etoposide plus
cisplatin. The most recent FDA approval, docetaxel (2002), was based on demonstration of
noninferiority of docetaxel plus cisplatin compared to vinorelbine plus cisplatin.

The most recent NCCN Oncology Practice Guidelines list platinum-based chemotherapy
combined with gemcitabine, vinorelbine, or taxanes (paclitaxel or docetaxel) as standard
first-line treatment for patients with Stage IV NSCLC. These combinations offer similar
efficacy to patients.

Table 1 presents efficacy results from 4 Phase 3 studies that are representative of regimens
commonly used in clinical practice. Efficacy outcomes include overall response rates
ranging from 17% to 32%, median overall survival (OS) ranging from 7.4 months to 11.3
months, and 1-year survival of 31% to 46% with comparable safety profiles.
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Table 1: Resultsof Phase 3 Studies of First-Line NSCL C Regimens

Study Drugs Pts. S“z‘f;f)'v ORR (%) | OS(Mo) | 1-Yr. (%)
Kelly et al. vin/cis 202 89 28 8.1 36
SWOG 9503 pac/cb 208 88 25 8.6 38
Schiller et al. pac/cis 292 89 21 7.8 31
ECOG 1594 gem/cis | 288 86 22 8.1 36
doc/cis 293 86 17 7.4 31
pac/cb 290 86 17 8.1 34
Scagliotti et al. vin/cis 201 81 30 9.5 37
ILCP gem/cis 205 81 30 9.8 37
pac/cb 201 82 32 9.9 43
Fosella et al. vin/cis 404 67 25 10.1 41
TAX326 doc/cis 408 67 32 11.3 46
doc/cb 402 67 24 9.4 38

Abbreviations: 1-Yr. = 1-year survival; cb = carboplatin; cis = cisplatin; doc = docetaxel;
ECOG = Eastern Cooperative Oncology Group; gem = gemcitabine; ILCP = Italian Lung
Cancer Project; ORR = overall response rate; OS = overall survival; pac = paclitaxel; Pts. =
number of patients; SWOG = Southwest Oncology Group; vin = vinorelbine.

In the Fosella study approximately 33 percent of patients in each treatment arm had Stage
IIIB disease, which likely explains the consistently higher median OS for each treatment
arm when compared to the median OS in the other studies.

Randomized trials have not demonstrated that adding a third cytotoxic agent is beneficial
in terms of median survival and have shown increased toxicity compared to the standard
platinum-based doublets. The addition of a third, noncytotoxic agent, bevacizumab, to
paclitaxel and carboplatin showed a significant survival benefit for patients in the
experimental arm, with median survival of 12.3 months versus 10.3 months for the control
arm and the bevacizumab regimen was recently approved in the United States.

2.3 Availability of Proposed Active Ingredient in the United States

Pemetrexed is currently approved and available in the U.S.

2.4 Important Issues With Pharmacologically Related Products
Not applicable
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2.5 Presubmission Regulatory Activity

Pemetrexed received regular approval for the indication, pemetrexed in combination with
cisplatin is indicated for the treatment of patients with malignant pleural mesothelioma
(MPM) whose disease is either unresectable or who are otherwise not candidates for
curative surgery by the FDA on February 4, 2004.

Pemetrexed (as a single agent) received an accelerated approval for the treatment of patients
with locally advanced or metastatic NSCLC after prior chemotherapy on August 19, 2004.
As a condition of this approval, as per Subpart H, further studies (JMDB and JMEN) were
required to confirm and describe the clinical benefit of pemetrexed.

The currently submitted SNDA was discussed during 2 pre-NDA meetings with the FDA.
At the January 11, 2007 meeting, Lilly and the FDA discussed the status of the 2 ongoing
Phase IV commitment studies in support of converting the second-line NSCLC
accelerated approval of pemetrexed to regular approval. The FDA advised Lilly that
since the studies (Study JMDB and Study JMEN) seek different indications, each should
be submitted as a separate SNDA. The FDA agreed to meet and discuss the results of
Study JMDB, “A Multicenter, Randomized Phase I1I Trial of Alimta and Cisplatin
Versus Gemzar and Cisplatin in Patients with Locally Advanced or Metastatic Non-Small
Cell Lung Cancer,” once results were available. The FDA also requested that the minutes
from the Data Monitoring Committee (DMC) be included in the sSNDA for Study JMDB.

On June 6, 2007, Lilly met with the FDA to review the results of Study JMDB and
discuss plans for submission of the SNDA to confirm the benefit of pemetrexed (for
conversion from accelerated approval to regular approval) and to support the proposed
indication for use of pemetrexed plus cisplatin for the initial treatment of patients with
locally advanced or metastatic NSCLC. At this meeting, the FDA agreed that Lilly

would submit the JMDB study results in an SNDA as a Phase IV Commitment. The FDA
advised Lilly that a direct comparison of the Sandler study with the 28-day gemcitabine
schedule was not acceptable for use in the noninferiority analysis of a 21-day gemcitabine
plus cisplatin regimen. Lilly proposed the inclusion of additional data to support the 21-day
schedule used in the control arm of Study JMDB in the sSNDA. The FDA also advised
Lilly that a preferred approach for noninferiority is the use of a meta-analysis of available
studies to estimate the control effect size. Lilly has taken the FDA’s advice under
consideration and has performed a percent retention analysis based on a meta-analysis of
10 Phase 2 and 3 studies for the initial treatment of NSCLC, where gemcitabine plus
cisplatin was compared to cisplatin-based regimens

Table 2 summarizes the key regulatory interactions for Study JMDB.
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Table2: Key U.S. Regulatory Interactionsfor Study JIMDB

Date Description Comments
23-Apr-2004 | Study JMDB Protocol Initial Protocol submitted to IND (SN627)
Submission
24-May-2004 | Study JMDB Protocol Submitted Study JMDB(a) to IND (SN637)
Amendment
19-Aug-2004 | FDA Accelerated Study JMDB listed as Phase IV Commitment study
Approval of Alimta 2nd requirement under Subpart H in FDA Approval
Line Lung Cancer Letter
02-May-2005 | Data Monitoring Board DMB Charter for Study JMDB submitted to IND
Charter (SN747)
13-Oct-2006 Statistical Analysis Plan Study JIMDB SAP submitted to IND (SN918)
(SAP)
14-Dec-2006 | FDA Comments on SAP | Lilly received FDA comments on Study JMDB
SAP
11-Jan-2007 Pre-NDA Meeting Lilly and FDA met to discuss the current status of
Phase IV Commitment studies of Alimta in NSCLC
and submission plans
6-June-2007 Pre-NDA Meeting Lilly and FDA met to discuss key results of Phase

IV Commitment Study JMDB and submission plans
for first-line indication.

2.6 Other Relevant Background Information

None

3.0 SIGNIFICANT FINDINGS FROM OTHER REVIEW
DISCIPLINES

3.1  CMC (And Product Microbiology. If Applicable)

The pharmaceutical and chemical specifications for the drug substance have not changed
since the earlier NSCLC submission.

3.2 Animal Pharmacology/Toxicology

An additional safety pharmacology study, a hERG assay, was conducted since the initial
indication. Pemetrexed was assessed in vitro in the hERG voltage clamp assay to

identify the potential for pharmacological blockade of the cardiac IKr current and was
found to be inactive at concentrations up to 300 pM. Based on these data, unbound plasma
concentrations up to at least 300 uM pemetrexed (128.2 ug/mL) or total plasma
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concentrations up to at least 650.87 pg/mL (based on human plasma protein binding of
approximately 80.3%) would not be expected to produce significant risk of QT

interval prolongation. Furthermore, electrocardiograms were also evaluated in conscious
beagle dogs at doses up to 25 mg/kg (500 mg/m2) administered intravenously every

3 weeks for 9 months and showed no effects related to treatment. Further, there was no
evidence of pemetrexed-induced effects on cardiac conduction seen in the clinical
program.

4.0 Data Sources, Review Strategy And Data Integrity

4.1 Sources of Clinical Data
Electronic submission NDA 21-462 N_000 8/27/07

4.2 Table of Clinical Studies
See Table 3.

Table 3: Submitted Studies

H3E-MC-JMDB | Phase 3 study comparing the efficacy and safety of pemetrexed plus
(JMDB) cisplatin with that of gemcitabine pluscisplatin in patientswith a diagnosis
Pivotal Study of locally advanced (Stage I11B) or metastatic (Stage V) NSCL C who have
had no prior systemic chemotherapy for lung cancer

H3E-MC- Phase 2 study assessing the efficacy and safety of pemetrexed in

JMAY (JMAY) | combination with cisplatin in patientswith Stagel11B or Stage |V NSCLC
Supportive who have had no prior systemic chemotherapy. (This study was previously
Study submitted to the FDA)

H3E-MC-JMBZ | Phase 2 study assessing the efficacy and safety of pemetrexed in

(JIMBZ) combination with cisplatin in patientswith Stage111B or Stage |V NSCLC

supportive Study | who have had no prior systemic chemotherapy. (This study was previousy
submitted to the FDA

4.3 Review Strategy

Efficacy data submitted by the sponsor was reviewed. All safety data was reviewed.

4.4 Data Quality and Integrity

The sponsor states that all clinical studies included in this submission have been conducted
in compliance with the principles of Good Clinical Practice (GCP). As Studies JMDB,
JMAY, and JMBZ are the key studies of pemetrexed plus cisplatin that support the proposed
indication for this application, an assessment of the conduct of these studies with respect to
their compliance with GCP has been performed. A written list of study compliance
violations has been reviewed, including a thorough review of GCP noncompliance on a
quarterly basis. Investigator GCP noncompliance information observed from site monitoring
and Medical Quality Assurance audits has been summarized. The sponsor concludes that
reported protocol violations and associated GCP compliance issues have neither prejudiced
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nor compromised the safety of the patients participating in the studies. They have also not
adversely affected the data integrity of these studies..

4.5 Compliance With Good Clinical Practices

All studies were conducted, as could best be determined, in full compliance with Good
Clinical Practice.

4.6 Financial Disclosures

The sponsor has submitted certification that Eli Lilly has not entered into any financial
arrangement with the study clinical investigators whereby the value of compensation to the
investigator could be affected by the outcome of the study as defined in 21 CFR 54.2(a).
The sponsor also certifies that each clinical investigator required to disclose to the sponsor
whether the investigator had a proprietary interest in this product or a significant equity in
the product as defined in 21 CFR 54.2(b) did not disclose any such interests with the
following exceptions. The Financial interests and arrangements of clinical investigators
form was signed by Allen Melemed, M.D., Medical Director, on 8/6/07.

Listed below are investigators who disclosed funding from Lilly. Of the sites listed only the

. . . . . . b) (6,
following sites enrolled greater than 15 patients; site ® (6), 58 patients ((b) (6)%), site Qe
. . b . . b) (6 b N b) (6
atients (%), site @ | patients (&%) and site ', @ patients (*“%
p ®) p ®) p
Investigator Name Institution Name Lilly Site Number
Affiliate
®© MD ®© ®© ®©
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $32,208.00
®© MD ' ®) ®) ®) ®©) ®)(©)
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $53.288.09
Professional Services £37.500.00
Symposia 5 8.403.26
Speakers Program $10,823.30

NDA 21-462 20
Martin H. Cohen, M.D.
Alimta® (pemetrexed)



Clinical Review

®© A rprof

(b) (6) (b) (6)

(b) (6)

Disclosure of Financial Information (USD)

Speaker and Consulting Fees $12,406.94
Speakers Program $14,584.75
Symposia $ 6,565.45
(b) (B)MD (b) (6) (b) (6) (b) (6
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $43,258.36
(b) (6)
(b) (6)’ Prof. (b) (6) (b) (6)
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $46,220.94
Professional Services $46,875.00
Speakers Program $46,646.31
Symposia $19,783.65
®© N ®® ‘ ®) © ‘ () ©)
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $ 5,936.40
Professional Services $ 2,666.14
Speakers Program $17.439.33
Symposia $ 1,269.75
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®6 vD ® ©) ® ) ® ©
Disclosure of Financial Information (USD)
Consulting Fees $29,702.97
(b) (6)‘ Prof. (b) (6) ©) (6) (b) (6)
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $78,757.00
(b) (6), MD (b) (6) (b) (6) (b) (6)
Disclosure of Financial Information (USD)
Honoraria $39,600
(b) (6)I MD (b) (6) (b) (6) (b) (6)
Disclosure of Financial Information (USD)
Speaker and Consulting Fees $22,371.24
Speakers Program $61,477.75
Symposia $12,194.91

5.0 CLINICAL PHARMACOLOGY

M echanism of Action
Pemetrexed for injection, is an antifolate antineoplastic agent that exerts its action by
disrupting folate-dependent metabolic processes essential for cell replication. In vitro
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studies have shown that pemetrexed inhibits thymidylate synthase (TS), dihydrofolate
reductase (DHFR), and glycinamide ribonucleotide formyltransferase (GARFT), which are
folate-dependent enzymes involved in the de novo biosynthesis of thymidine and purine
nucleotides. Pemetrexed is taken into cells by membrane carriers such as the reduced folate
carrier, membrane folate binding protein transport systems. Once in the cell, pemetrexed is
converted to polyglutamate forms by the enzyme folylpolyglutamate synthetase. The
polyglutamate forms are retained in cells and are inhibitors of TS and GARFT.

Polyglutamation is a time- and concentration-dependent process that occurs in tumor cells
and, is thought to occur to a lesser extent, in normal tissues. Polyglutamated metabolites are
thought to have an increased intracellular half-life resulting in prolonged drug action in
malignant cells.

5.1 Pharmacokinetics

The pharmacokinetics of pemetrexed administered as a single-agent in doses ranging from
0.2 to 838 mg/m? infused over a 10-minute period have been evaluated in 426 cancer
patients with a variety of solid tumors. Pemetrexed is not metabolized to an appreciable
extent and is primarily eliminated in the urine, with 70% to 90% of the dose recovered
unchanged within the first 24 hours following administration. The total systemic clearance
of pemetrexed is 91.8 mL/min and the elimination half-life of pemetrexed is 3.5 hours in
patients with normal renal function (creatinine clearance of 90 mL/min). The clearance
decreases, and exposure (AUC) increases, as renal function decreases. Pemetrexed total
systemic exposure (AUC) and maximum plasma concentration (Cp,,x) increase
proportionally with dose. The pharmacokinetics of pemetrexed do not change over multiple
treatment cycles. Pemetrexed has a steady-state volume of distribution of 16.1 liters. In vitro
studies indicate that pemetrexed is approximately 81% bound to plasma proteins. Binding is
not affected by degree of renal impairment.

Studies have also shown that folic acid and vitamin B-12 coadministration do not affect
pemetrexed clearance, whether pemetrexed was given in combination with cisplatin
or as a single agent.

Coadministration of pemetrexed with cisplatin showed no clinically significant drug
interactions that would necessitate dose adjustment or preclude concomitant
administration. Coadministration of pemetrexed with cisplatin did not alter the clearance of
either drug.

Consistent with clinical experience and preclinical findings, pharmacodynamic analyses
identified pemetrexed overall systemic exposure (AUC), and plasma homocysteine, and
cystathionine concentrations as the dominant predictors of neutropenic response to
pemetrexed. Increased AUC correlated with lower nadir absolute neutrophil count
(ANC). Increases in plasma homocysteine and cystathionine concentrations also were
associated with lower nadir ANC. Because high homocysteine and cystathionine
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concentrations are associated with poor folate status, these findings support the use of
vitamin supplementation to ensure normal vitamin B-12 and folate status to control
hematologic toxicity secondary to pemetrexed administration. The results adequately
demonstrate there is no change in the effect of pemetrexed on neutrophil response
following multiple treatment cycles, indicating the lack of cumulative toxicity due to
pemetrexed in presence of vitamin supplementation.

Special Populations

The pharmacokinetics of pemetrexed in special populations were examined in about

400 patients in controlled and single arm studies.

Geriatric - No effect of age on the pharmacokinetics of pemetrexed was observed over a
range of 26 to 80 years.

Pediatric - Pediatric patients were not included in clinical trials.

Gender - The pharmacokinetics of pemetrexed were not different in male and female
patients.

Race - The pharmacokinetics of pemetrexed were similar in Caucasians and patients of
African descent. Insufficient data are available to compare pharmacokinetics for other ethnic
groups.

Hepatic Insufficiency - There was no effect of elevated AST, ALT, or total bilirubin on the
pharmacokinetics of pemetrexed. However, studies of hepatically impaired patients have not
been conducted.

Renal Insufficiency - Pharmacokinetic analyses of pemetrexed included 127 patients with
reduced renal function. Plasma clearance of pemetrexed decreases as renal function
decreases, with a resultant increase in systemic exposure. Patients with creatinine clearances
of 45, 50, and 80 mL/min had 65%, 54%, and 13% increases, respectively in pemetrexed
total systemic exposure (AUC) compared to patients with creatinine clearance of

100 mL/min.

Two Phase 1 studies conducted since the last application to FDA (for second-line NSCLC)
show that pemetrexed doses up to 1200 mg/m? were well tolerated. Study H3E-MC-JMAS
(JMAS) was a Phase 1 study conducted in Caucasian patients, and the doses ranged from
600 mg/m2 to 1400 mg/m” with folic acid supplementation. The pharmacokinetics were
linear since pemetrexed clearance was independent of dose over the entire dose range in
the study. Study 1001 was the second dose-ranging, Phase 1 study conducted in Japanese
patients at doses ranging from 300 mg/m” to 1200 mg/m?. Cmax and AUC(0-) were

dose proportional over the dose range of 500 mg/m? to 1000 mg/m”. These results
supplement the previous finding of dose proportionality for pemetrexed. The tolerated
doses in these studies (approximately 1000 mg/m?) are well beyond the suggested

clinical dose of 500 mg/m2. Safety evaluations have not identified clinically significant
increases in the occurrence of CTC Grade 3 and 4 adverse events based on renal function
within the range of renal function of patients enrolled in other studies (previously
submitted to FDA). Thus, BSA-normalized dosing, with no further dose adjustment for
renal function, is adequate for patients with renal impairment (GFR or CrCICG;std 45 to
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80 mL/min) (measured GFR or calculated [standard Cockcroft and Gault formula,
CrClCG,std]).with the suggested pemetrexed clinical dose of 500 mg/m”.

The relationship between pemetrexed clearance and renal function has been characterized
and supports the use of pemetrexed in patients with CrCl of >45 mL/ As there is no
apparent drug-drug interaction between cisplatin and pemetrexed disodium, no
adjustments in dose for either compound are required. The new results presented in this
application support the findings and conclusions in previous applications and apply to all
patients with mesothelioma and NSCLC.

5.2 Pharmacodynamics

Preclinical studies have shown that pemetrexed inhibits the in vitro growth of mesothelioma
cell lines (MSTO-211H, NCI-H2052). Studies with the MSTO-211H mesothelioma cell line
showed synergistic effects when pemetrexed was combined concurrently with cisplatin.

Absolute neutrophil counts (ANC) following single-agent administration of pemetrexed to
patients not receiving folic acid and vitamin B-12 supplementation were characterized using
population pharmacodynamic analyses. Severity of hematologic toxicity, as measured by the
depth of the ANC nadir, correlates with the systemic exposure, or area under the curve
(AUC) of pemetrexed. It was also observed that lower ANC nadirs occurred in patients with
elevated baseline cystathionine or homocysteine concentrations. The levels of these
substances can be reduced by folic acid and vitamin B-12 supplementation. There is no
cumulative effect of pemetrexed exposure on ANC nadir over multiple treatment cycles.
Time to ANC nadir with pemetrexed systemic exposure (AUC), varied between 8 to

9.6 days over a range of exposures from 38.3 to 316.8 mcgehr/mL. Return to baseline ANC
occurred 4.2 to 7.5 days after the nadir over the same range of exposures.

5.3 Exposure-Response Relationships

Pemetrexed doses of 500 to 900 mg/m” every 21 days have been studied. The 500 mg/m*
dose appears optimal.

6.0 INTEGRATED REVIEW OF EFFICACY

6.1 Indication
Pemetrexed in combination with cisplatin is indicated for the initial treatment of patients
with locally advanced or metastatic non-small cell lung cancer (NSCLC)

6.1.1 Methods
Clinical information concerning the phase 3 randomized trial (JMDB) and from the two

phase 2 studes (JMAY and JMBZ), using an every 3 week AC schedule but without vitamin
supplementation,were reviewed.

6.1.2 General Discussion of Endpoints
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The primary efficacy endpoint for the phase 3 randomized trial (JMDB) is overall survival.
Efficacy endpoints have been discussed with the FDA.

6.1.4 Efficacy Findings
Study sites and principal investigators are listed in Table 4.

Table 4: Investigators

Investigator 001
Claudia I. Bagnes, MD
Argentina

Investigator 002
Daniel Maldonado, MD
Argentina

Investigator 005
Alejandro Ferro, MD
Argentina

Investigator 006 Investigator 010 Investigator 011
Daniel S. Lewi, MD Michael Boyer, MD Maree Colosimo, MD
Argentina Australia Australia
Investigator 012 Investigator 014 Investigator 015
Phil R. Clingan, MD Michael Byrne, MD Ivon W. Burns, MD
Australia Australia Australia
Investigator 016 Investigator 017 Investigator 018
Paul Mainwaring, MD Chris S. Karapetis, MD Nick Pavlakis, MD
Australia Australia Australia
Investigator 020 Investigator 031 Investigator 032
Gavin Marx, MD Ernest Ulsperger, MD Josef Eckmayr, MD
Australia Austria Austria
Investigator 033 Investigator 034 Investigator 035
Hellmut Samonigg, MD Wolfgang Hilbe, MD Kurt Aigner, MD
Austria Austria Austria
Investigator 036 Investigator 037 Investigator 038
Wolfgang Pohl, MD Martin Flicker, MD Prof. Peter Balcke
Austria Austria Austria

Investigator 050 Investigator 051 Investigator 052
Johan Vansteenkiste, MD Frederique Bustin, MD Zita Mekinda, MD
Belgium Belgium Belgium
Investigator 070 Investigator 071 Investigator 072

José Rodrigues Pereira, MD
Brazil

Mauro Zukin, MD
Brazil

Carlos H. Barrios, MD
Brazil

Investigator 073 Investigator 074 Investigator 200
Clarissa Mathias, MD Yeni Neron, MD Paul Klimo, MD
Brazil Brazil Canada

Investigator 201 Investigator 202 Investigator 205
Ronald L. Burkes, MD Bruno Raby, MD Stephen Reingold, MD
Canada Canada Canada

Investigator 130
Anders Mellemgaard, MD
Denmark

Investigator 131
Peter Soerensen, MD
Denmark

Investigator 140
Aija Knuuttila, MD
Finland

Investigator 142
Antti Ojala, MD
Finland
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Investigator 301
Bernard Milleron, MD
France

Investigator 302
A/Prof. Elisabeth Quoix
France

Investigator 303
Prof. Philippe Astoul
France

Investigator 304 Investigator 305 Investigator 306

Denis Moro-Sibilot, MD Francois Guichard, MD Prof. Jean-Louis Pujol
France France France

Investigator 307 Investigator 400 Investigator 401

Yves Martinet, MD Prof. Peter Drings Ulrich Gatzemeier, MD
France Germany Germany

Investigator 402 Investigator 403 Investigator 404
Bernhard Heinrich, MD Joachim Von Pawel, MD Elke Jaecger, MD
Germany Germany Germany

Investigator 405 Investigator 406 Investigator 407

Prof. R. Loddenkemper Thomas Miiller, MD A/Prof. Werner Georg Digel
Germany Germany Germany

Investigator 408 Investigator 409 Investigator 410
Wilfried Eberhardt, MD Lutz Freitag, MD A/Prof. Frank Griesinger
Germany Germany Germany

Investigator 411 Investigator 412 Investigator 413

Martin Hetzel, MD Meinolf Karthaus, MD Jorg Mezger, MD
Germany Germany Germany

Investigator 414 Investigator 415 Investigator 416

Prof. Eckhard Kaukel
Germany

Wolfgang Schuette, MD
Germany

Cornelius S. F. Kortsik, MD
Germany

Investigator 417
Claus Steppert, MD
Germany

Investigator 418
A/Prof. Cristiana Sessa
Switzerland (Germany)

Investigator 419
Prof. Christian Manegold
Germany

Investigator 150
Dimosthenis Skarlos, MD
Greece

Investigator 151
A/Prof. Vassilios Georgoulias
Greece

Investigator 153
Prof. Konstantinos Syrigos
Greece

Investigator 154
A/Prof. C. Alexopoulos
Greece

Investigator 155
A/Prof. C. Kalofonos
Greece

Investigator 170
Zoltan Baliko, MD
Hungary

Investigator 171
Agnes Devai, MD

Investigator 172
Beatrix Balint, MD

Investigator 700
Poonamalle P. Bapsy, MD

Hungary Hungary India

Investigator 701 Investigator 702 Investigator 704

Sunil Gupta, MD Dinesh C. Doval, MD Digumarti Raghunadharao, MD
India India India

Investigator 705 Investigator 706 Investigator 707

Shekar Patil, MD Keechilat Pavithran, MD Shona Nag, MD

India India India

Investigator 708 Investigator 180 Investigator 181

Purvish M. Parikh, MD
India

Ofer Merimsky, MD
Israel

Maya Gottfried, MD
Israel
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Investigator 182
Biran Haim, MD

Investigator 500
Prof. Giorgio V. Scagliotti

Investigator 501
Francesco Ferrau, MD

Israel Italy Italy

Investigator 502 Investigator 503 Investigator 504
Alfredo Falcone, MD Pier Franco Conte, MD Prof. Alba Brandes
Italy Italy Italy

Investigator 505 Investigator 506 Investigator 507
Flippo De Marinis, MD Roberto Labianca, MD Prof. Stefano Cascinu
Italy Italy Italy

Investigator 508 Investigator 509 Investigator 510
Prof. Alberto Sobrero Anna Ceribelli, MD Dino Amadori, MD
Italy Italy Italy

Investigator 190 Investigator 191 Investigator 250

Keunchil Park, MD

Sr. Jin Soo Lee

Daniel Capdeville Garcia, MD

Korea Korea Mexico

Investigator 251 Investigator 253 Investigator 254

Celia Soto Collins, MD Alicia Acosta, MD Ana Laura Rodriguez, MD
Mexico Mexico Mexico

Investigator 255 Investigator 259 Investigator 800

Oscar Arrieta, MD Laura Perez Michel, MD Bonne Biesma, MD
Mexico Mexico Netherlands

Investigator 801 Investigator 803 Investigator 804

Hans J. M. Smit, MD
Netherlands

Gert-Jan Timmers, MD
Netherlands

B.E.E.M. van den Borne, MD
Netherlands

Investigator 805

Frank L. J. Custers, MD
Netherlands

Investigator 806
Egbert F. Smit, MD
Netherlands

Investigator 807
Sjm Gans, MD
Netherlands

Investigator 808
Aart Welling, MD

Investigator 350
Piotr Serwatowski, MD

Investigator 351
Janusz Rolski, MD

Netherlands Poland Poland

Investigator 352 Investigator 353 Investigator 360
Maria Blasinska-Morawiec, MD | Maciej Krzakowski, MD Antonio Araujo, MD
Poland Poland Portugal

Investigator 361
Francisco Pimentel, MD

Investigator 362
Fernando Barata, MD

Investigator 363
Encarnagao Teixeira, MD

Portugal Portugal Portugal
Investigator 364 Investigator 600 Investigator 601
Jorge Santos-Dionisio, MD Rafael Rosell, MD Enriqueta Felip, MD
Portugal Spain Spain

Investigator 602 Investigator 604 Investigator 605

Jesus Montesinos, MD Ana Montes Borinaga, MD Luis Pazares Rodriguez, MD
Spain Spain Spain

Investigator 606 Investigator 607 Investigator 609

Dolores Isla Casado, MD
Spain

Mr. Jose Maria Lopez Picazo
Spain

Marta Lopez Brea, MD
Spain
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Investigator 612 Investigator 613 Investigator 614

Jose Enrique Ales Martinez, MD | Prof. Pilar Garrido Lopez Ramon Garcia Gomez, MD
Spain Spain Spain

Investigator 615 Investigator 616 Investigator 550

Jose L. Gonzalez-Larriba, MD Bartomeu Massuti Sureda, Lars Ek, MD

Spain Spain Sweden

Investigator 551 Investigator 552 Investigator 560

Signe Friesland, MD Bengt Bergman, MD Chih-Hsin Yang, MD
Sweden Sweden Taiwan

Investigator 561 Investigator 562 Investigator 563
Gee-Chen Chang, MD Te-Chun Hsia, MD Prof. Chun-Ming Tsai
Taiwan Taiwan Taiwan

Investigator 564 Investigator 565 Investigator 650
Meng-Chih Lin, MD Kuo Han-Pin, MD Murat Kiyik, MD
Taiwan Taiwan Turkey

Investigator 651 Investigator 652 Investigator 653

Prof. Tuncay Goksel Ugur Yilmaz, MD Meral Gulhan, MD
Turkey Turkey Turkey

Investigator 654 Investigator 751 Investigator 752
Hakan Bozcuk, MD Marianne Nicolson, MD A/Prof. Neville Davidson
Turkey United Kingdom United Kingdom
Investigator 753 Investigator 754 Investigator 755

N. S. Stuart, MD Tim Eisen, MD Mary E. O’Brien, MD
United Kingdom United Kingdom United Kingdom
Investigator 756 Investigator 757 Investigator 100
Francis Daniel, MD Michael Seckl, MD Afshin Farr Dowlati, MD
United Kingdom United Kingdom United States
Investigator 101 Investigator 102 Investigator 103
Susanne Arnold, MD Harry Harper, MD John Adams, MD
United States United States United States
Investigator 104 Investigator 105 Investigator 106
Renato G. Martins, MD William Thomas Purcell, MD | Richard Orlowski, MD
United States United States United States
Investigator 107 Investigator 108 Investigator 109

Fred J. Kudrik, MD Tanya Repka, MD Thomas Marsland, MD
United States United States United States
Investigator 110 Investigator 111 Investigator 112

Luis Baez, MD John R. Eckardt, MD Joseph T. Beck, MD
United States United States United States
Investigator 113 Investigator 114 Investigator 115

Alan Sandler, MD Alex Makalinao, MD David R. Gandara, MD
United States United States United States
Investigator 116 Investigator 117 Investigator 118

R. Brian Mitchell, MD Walter Urba, MD Daniel M. Hayes, MD
United States United States United States
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Investigator 119 Investigator 121
Shaker Dakhil, MD Frederick Schnell, MD
United States United States

Investigator 123
Edward R. Arrowsmith, MD

United States

Investigational sites enrolling more than 15 patients are listed in Table 5.

Table5: Investigatorsenrolling > 15 patients

Site Pl A/C(N=862) G/C(N=863) ALL (N=1725)
708 Parikh 18 (2.1) 22 (2.5) 40 (2.3)
403 Von Pawel 18 (2.1) 18 (2.1) 36 (2.1)
500 Scagliotti 20 (2.3) 16 (1.9) 36 (2.1)
800 Biesma 18 (2.1) 18 (2.1) 36 (2.1)
50 Vansteenkiste 13 (1.5) 22 (2.5) 35(2.0)
350 Serwatowski 16 (1.9) 15 (1.7) 31 (1.8)
400 Drings 16 (1.9) 14 (1.6) 30 (1.7)
401 Gatzemeier 15 (1.7) 15 (1.7) 30 (1.7)
704 Raghunadhrao 12 (1.4) 16 (1.9) 28 (1.6)
71 Zukin 14 (1.6) 13 (1.5) 27 (1.6)
130 Mellemgaard 9 (1.0) 18 (2.1) 27 (1.6)
190 Park 12 (1.4) 15 (1.7) 27 (1.6)
191 Lee 16 (1.9) 11(1.3) 27 (1.6)
202 Raby 13 (1.5) 14 (1.6) 27(1.6)
351 Rolski 13 (1.5) 12 (1.4) 25(1.4)
705 Patil 14 (1.6) 11(1.3) 25(1.4)
651 Goksel 11(1.3) 13 (1.5) 24 (1.4)
153 Syrigos 12 (1.4) 11 (1.3) 23 (1.3)
505 De Marinis 13 (1.5) 9(1.0) 22 (1.3)
807 Gans 12 (1.4) 9 (1.0) 21(1.2)
104 Martins 10 (1.2) 9 (1.0) 19 (1.1)
107 Kudrik 7 (0.8) 12 (1.4) 19 (1.1)
172 Balint 11(1.3) 8(0.9) 19 (1.1)
506 Labianca 12 (1.4) 7 (0.8) 19 (1.1)
700 Bapsy 10 (1.2) 9 (1.0) 19 (1.1)
707 Nag 10 (1.2) 9 (1.0) 19 (1.1)
352 Blasinska-Morawiec 9(1.0) 9(1.0) 18 (1.0)
560 Yang 9 (1.0 9(1.0) 18 (1.0)
702 Doval 12 (1.4) 6 (0.7) 18 (1.0)
200 Klimo 9 (1.0) 8 (0.9) 17 (1.0)
300 Douillard 9 (1.0) 8 (0.9) 17 (1.0)
14 Byrne 7 (0.8) 9 (1.0) 16 (0.9)
170 Baliko 7 (0.8) 9 (1.0) 16 (0.9)
182 Haim 5(0.6) 11(1.3) 16 (0.9)
551 Friesland 7 (0.8) 9 (1.0) 16 (0.9)
801 Smit 9(1.0) 7 (0.8) 16 (0.9)
70 Pereira 8 (0.9) 7 (0.8) 15 (0.9)
181 Gottfried 6 (0.7) 9 (1.0) 15(0.9)
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409 Freitag 8(0.9) 7(0.8) 15 (0.9)
414 Kaukel 10 (1.2) 5(0.6) 15 (0.9)
507 Cascinu 7(0.8) 8(0.9) 15 (0.9)
654 Bozcuk 9 (1.0) 6(0.7) 15 (0.9)

The organizational responsibilities for the JMDB Study were as follows (T able 6):
Table 6: Organizational Responsibilities

| Organization Role
®® " Analysis of clinical blood and urine samples
and central collection of tumor tissue for
pharmacogenomic analyses

(b) (4)

(b) (4)

(b) 4

(b) (4)

b T N "
e Central collection of scans and coordination of

independent radiologic review

Ll Analysis of pharmacogenetic samples

b) p
e Data analysis

LIE) Analysis of pharmacogenetic samples

Background

The pivotal study JMDB was a randomized, multicenter, open-label, Phase 3 study using a
non-inferiority design to assess the efficacy of AC compared to GC for the initial
treatment of patients with locally advanced or metastatic NSCLC. The primary objective
was to compare the overall survival (OS) of the two treatment groups. Non-inferiority was
to be demonstrated by both the fixed margin method (the fixed non-inferiority margin of
1.17647 corresponds to GC having a 15% lower survival hazard (that is, risk of death)
than that of AC) and by a percent retention non-inferiority analysis.

An important issue in the evaluation of this study is that a 3 week GC schedule was used
instead of the 4 week schedule that led to the approval of GC for treatment of NSCLC. For
non-inferiority to be evaluated it must be accepted that results of the every 3 week GC
treatment schedule are comparable to results of the every 4 week GC treatment schedule. If
so, then there are multiple historical studies (more than 3,000 patients) from which to
estimate the survival effect of gemcitabine with precision, to evaluate interstudy variability
and to assess constancy.
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Secondary objectives included PFS, TtPD, TtTF, duration of tumor response (DoR),
objective tumor response rate, risk/benefit, and toxicity. Consistent methods of
measurement were used for tumor assessment, and tumor responses were recorded using
the Response Evaluation Criteria in Solid Tumors (RECIST) guidelines.

Tumor measurement images for all patients were collected and stored by the sponsor. An
independent review of PFS was conducted on a subset of radiological assessments (for
approximately 400 patients randomly selected among roughly the first 1000 patients
enrolled) by an external vendor without knowledge of treatment assignment. The

objective of the independent review was to test for any evidence of a systematic bias in
investigator-assessed PFS that favored one treatment arm over the other. Figure 2 illustrates
the study design and Table 7 indicates treatment doses and schedule.

Figure 2: Study Design

Determination of Eligibility

'

Randomization

'

Both Treatment Arms — Premedication
Dexamethasone (po): 4 mg taken BID the day before, day of, and day after treatment
Vitamin B, (im): 1000 pg taken 1 fo 2 weeks before treatment and repeated every 9 weeks until 3 weeks after the last dose
Folic Acid (po): 350 pg to 1000 pg taken 1 to 2 weeks before treatment and continued daily until 3 weeks after the last dose

Am B
Arm A I
" . Gemcitabine 1250 mo/m?Days 1 and 8 q 21 days
Pemetrexed 500 mg/m?2 + Cisplatin 75 mgfm? " .
Day 1921 days + Cisplatin 75 mg/m? Day 1 q 21 days
[ I
Patients will receive a maximum of 6 cycles
of therapy
All patients will be followed until death
or study closure
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Table 7: Treatment Dose and Schedule
Treatment Arm A (21-Day Cycle)

Drug Dose Timefor Administration
Pemetrexed 500 mg/m2 iv Approximately 10 minutes on Day 1.
Cisplatin 75 mg/m2 iv Administered per local practice on Day 1, approximately 30

minutes after pemetrexed infusion.
Treatment Arm B (21-Day Cycle)
Gemcitabine 1250 mg/m2 iv Approximately 30 to 60 minutes on Day 1 and Day 8.
Cisplatin Administered per local practice on Day 1, approximately 30
minutes after gemcitabine infusion.

Pretreatment—Both Treatment ArmsA and B

Folic acid 350 pg to 1000 pg Oral dose daily beginning approximately 1 to 2 weeks
before the first dose of study therapy, and continuing daily
until 3 weeks after the last dose of study therapy.

75 mg/m2 iv

Vitamin B12 1000 pg im injection Approximately 1 to 2 weeks before the first dose of study
therapy, and approximately every 9 weeks until 3 weeks
after the last dose of study therapy.

Dexamethasone | 4 mg, po twice per day | To be taken on the day before, the day of, and the day after
(or equivalent) each dose of study therapy. Higher or additional doses were
permitted for reasons other than routine rash prophylaxis
(for example, antiemetic prophylaxis). Dexamethasone
treatment was not required for Day 8 gemcitabine.

Both treatment arms used cisplatin 75 mg/m?, and patients received up to 6 cycles of
assigned treatment (control or experimental). Patients in both treatment arms received
folic acid, vitamin B12, and dexamethasone at the same dose and schedule, to avoid
creating any potential disadvantage for the control regimen.

Pemetrexed Plus Cisplatin Arm

Data from Study JMAP, prior to vitamin supplementation, established the maximum-
tolerated dose (MTD) at 600 mg/m” pemetrexed and 100 mg/m? cisplatin, with a dose-
limiting toxicity (DLT) of thrombocytopenia. However, because of toxicities observed in
other single-agent pemetrexed Phase 2 studies, the recommended dose for this combination
became 500 mg/m” pemetrexed and 75 mg/m? cisplatin. Two Phase 2 clinical studies
(JMAY and JMBZ) for the first-line treatment of patients with locally advanced or
metastatic NSCLC have evaluated pemetrexed in combination with cisplatin at 500 mg/m”
pemetrexed and 75 mg/m? cisplatin. Treatment was tolerable and efficacy results compared
favorably with standard regimens.

Pemetrexed 500 mg/m” plus cisplatin 75 mg/m” received FDA approval for the treatment

of patients with malignant pleural mesothelioma (MPM) whose disease is either
unresectable or who are otherwise not candidates for curative surgery on February 4,

2004 and pemetrexed 500 mg/m?, as a single agent, received an accelerated approval for
patients with locally advanced or metastatic NSCLC after prior chemotherapy on August 19,
2004. Following these approvals pemetrexed with vitamin supplementation was further
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investigated to determine if higher doses of pemetrexed would improve efficacy without
additional toxicity (studies JMHL,NSO1, and IMGX). Study JMHL has shown that higher
doses of pemetrexed can be administered with cisplatin (the MTD was 900 mg/m?’, with a
recommended dose of 800 mg/m?; however, randomized Studies NSO1 and JMGX have not
shown improved efficacy with higher doses of pemetrexed. Given these results there is no
clinical justification for administration of doses of pemetrexed higher than 500 mg/m? to
patients with NSCLC.

Control Arm: Gemcitabine Plus Cisplatin

Gemcitabine in combination with cisplatin received FDA approval for the first-line
treatment of locally advanced or metastatic NSCLC in 1998. In a study of 522 patients,
gemcitabine 1000 mg/m” was administered on Days 1, 8, and 15 of a 28-day cycle, with
cisplatin 100 mg/m? administered on Day 1 of each cycle. This study compared gemcitabine
plus cisplatin to single-agent cisplatin. Median survival time on the gemcitabine plus
cisplatin arm was 9.1 months compared to 7.6 months on the single-agent cisplatin arm (HR
=0.73, log-rank p=0.008, two-sided).

Several Phase 2 and 3 clinical studies have confirmed that combination therapy with
gemcitabine and cisplatin is an effective regimen for NSCLC Based on a recent meta-
analysis of 13 randomized studies of gemcitabine/platinum regimens compared to other
platinum-based regimens, gemcitabine-based regimens may provide a statistically
significant but slight survival benefit for patients with advanced NSCLC compared to the
non-gemcitabine based regimens. (Le Chevalier et al. 2005).

The clinical and statistical background for Study JMDB was based on the Phase 3 study
comparing gemcitabine plus cisplatin to single-agent cisplatin both on 28-day regimens
(Sandler et al. 2000). In Study JMDB, the control arm received gemcitabine 1250 mg/m2

on Day 1 and Day 8 plus cisplatin 75 mg/m® on Day 1 every 21 days. The rationale for
designing the study with a 21-day schedule was based on several factors. First, a
randomized Phase 2 study directly comparing 21-day versus 28-day schedules suggested
that there was similar efficacy and dose intensity in the 21-day versus the 28-day regimen
(Soto Parra et al. 2002, Table 8). Relative dose intensity was maintained (589.7 mg/m*
versus 592.8 mg/m?, respectively), though the incidence of Grade 3/4 thrombocytopenia was
lower on the 21-day schedule (5.5% versus 29.5%, respectively). Toxicity-related dose
reductions and omissions are frequently required for Day 15 gemcitabine doses when
utilizing a 28-day schedule. This study showed that similar dose intensity could be achieved
with the 21-day regimen and could reduce the frequency of dose-limiting toxicities, without
compromising efficacy.
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Table 8: Phase 2 Gemcitabine/Cisplatin Study Comparing 21 and 28 Day Schedules

28-Day 21-Day p-value
n=54 n=53

ORR 38% 42% -
Median OS (months) 9.3 12.2 0.49
Dose Intensity Gem: 592.8 Gem: 589.7 0.89
(mg/week) Cis: 16.7 Cis: 21.5 0.0001
G3/4 neutropenia 22.5% 27.8% 0.69
G3/4 thrombocytopenia 29.5% 5.5% 0.14

As shown in Table 9 the GC 21-day schedule has been used in multiple Phase 3
studies, including pivotal registration trials.

Table 9: Phase 3 Gemcitabine/Cisplatin Studies- 21 and 28 Day Schedules

Pts ORR Med TTP Med OS 1-Yr OS

28-day Regimens/Studies (# (%) (mo) (mo) (%)
Crino et al. 1999 155 38 5.0 8.6 33
Sandler et al. 2000 260 30 5.6 9.1 39
Schiller et al. 2002 301 22 4.2 8.1 36
Gebbia et al. 2003 138 30 4.0 8.2 20

Total number of pts 854

21-day Regimens/Studies
Cardenal et al. 1999 69 41 6.9 8.7 32
Comella et al. 2001 118 28 4.4 8.8 -
Scagliotti et al. 2002 205 30 53 9.8 37
Alberola et al. 2003 182 42 6.3 9.3 38
Smit et al. 2003 160 37 5.1 8.9 33
Wachters et al. 2003 119 46 6.0 9.9 45
Zatloukal et al. 2003 87 41 5.9 8.8 33
Giaccone et al. 2004 363 47 6.0 10.9 44
Bissett et al. 2005 181 26 5.5 10.8 38
Paz-Ares et al. 2006 328 35 6.0 10.4 45
Gatzemeier et al. 2007 579 30 5.7 10.2 42
JMDB 863 28 5.4 10.3 42

Total number of pts 3254
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As shown in Table 10 which compares 3 and 4 week GC schedules of administration
patient demographics, percent of patients with G doses decreased or omitted and G percent
of planned dose intensity received by patients it appears that the GC 4 week schedule is
poorly tolerated requiring day 8 and 15 G dose reductions or omissions so that patients
received only 70% and 27% of planned G dose intensity in the two studies that reported
such data. By contrast with the 3 week schedule approximately 90% of planned G dose
intensity was administered.

Table 10: Gemcitabine (G) 28 or 21 day schedule. G dose received

Gem dose Gem %

decreased or planned

omitted (%) DI*
28-day Pts Gem PT Stage PS D8 Di5
Regimensg/Studies # dose dose 11 0-1

%) (%)
Crino et al. 1999 155 1000 100 d2 21 95 32 80 70
dl1,8,15
Sandler et al. 2000 260 « 100 d1 33 80 29 61 27
Schiller et al. 2002 301 «“ 100 d1 14 95 - - -
Gebbia et al. 2003 138 1400d1,8, 100d8 46 81 - - -
Comella et al. 2001 112 1000 100 d1 40 100 - - -
d1,8,15

Total number of pts 966
21-day
Regimens/Studies
Cardenal et al. 1999 69 1250d1,8 1004l 48 88 - - -
Scagliotti et al. 2002 205 1250d1,8 75 d2 19 95 18 - 91
Alberola et al. 2003 182 1250d1,8 100 d1 77 85 7 - 93
Smit et al. 2003 160 1250d1,8 80 dl1 21 89 - - 95
Wachters et al. 2003 119  1125d1,8 80 d2 43 86 12 - 92
Zatloukal et al. 2003 87 1200d1,8 80 dl1 41 >69 13 - 94
Giaccone et al. 2004 363 1250d1,8 80 dl1 33 90 - - 84
Bissett et al. 2005 181 1250d1,8 75 dl1 40 100 4 - -
Paz-Ares etal. 2006 328  1250d1,8 80 dl1 19 100 15 - 88
Gatzemeier et al. 579 1250d1,8 80 d1 33 99 - - -
2007
JMDB 863  1250d1,8 75 dl1 24 100 10 - 86
Total number of pts 3136

* DI = dose intensity
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Statistical Analysis Plan

Overall survival

For the primary analysis of this study, the OS HR of AC over GC was to be estimated
from survival data on all randomized patients using a Cox proportional hazards model
including key baseline prognostic cofactors.

If the 95% confidence interval for the OS HR was found to fall entirely below the margin
of 1.17647, the null hypothesis H0 would be rejected at a one-sided 0.025 significance
level. (This can be equivalently understood as rejecting the point-null hypothesis “HR =
1.17647” at a two-sided 0.05 significance level.) This fixed non-inferiority margin of
1.17647 corresponds to GC having a 15% lower survival hazard (that is, risk of death)
than that of AC. The sponsor chose the 15% margin for the design of this study, as it
would allow a sufficient and practical similarity between the 2 treatments, for which a
study could be conducted and completed within a reasonable time frame. For example,
the sample size required for a 10% non-inferiority margin would be 4000 patients, versus
1700 patients needed for the 15% margin, more than doubling the required sample size
and leading to a substantial delay in the completion of the study. At the same time, the
addition of this large number of patients would have improved the precision of the
estimates of median survival by only 2 weeks. To date, this 1725-patient trial, which was
conducted over a period of 2.5 years, is the largest 2-arm trial ever conducted in first-line
locally advanced or metastatic NSCLC.

Predefinition of a non-inferiority margin is usually made on the assumption that the
toxicity of the 2 treatments will be identical. In addition, based on the historical toxicity
profile of pemetrexed, the sponsor expected to demonstrate a clinically relevant
improvement in safety and convenience compared to GC; thus, the potential, relatively
small, loss in survival benefit should be considered in this context.

Key secondary analyses included Kaplan-Meier and Cox methods applied to PFS, TtPD,
and survival without Grade 3/4 toxicity (and survival without Grade 4 toxicity), and
comparison of overall response rates. Prespecified subgroup analyses included Kaplan-
Meier and Cox survival analyses by smoking status (ever-smokers versus neversmokers),
histology (adenocarcinoma, squamous cell carcinoma, large-cell carcinoma,

and other), as well as other key baseline characteristics. Toxicity was primarily to be
summarized by considering counts and percentages of patients experiencing particular
laboratory and nonlaboratory adverse events, by maximum Common Toxicity Criteria
(CTC, v2.0) grade, per treatment group.

In addition to the protocol-specified analyses presented, the Sponsor has conducted a
percent retention non-inferiority analysis. Retention of 50% of the survival effect of the
standard treatment has been used as the minimum requirement for FDA approval in settings
where the cancer is advanced and incurable. Further consideration is given to the overall
risks and benefits of the new regimen in determining approvability. Examples where percent
retention for determining whether a new regimen is non-inferior to a standard regimen as the
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basis for approval include capecitabine (for the treatment of colorectal cancer), docetaxel
(for the treatment of breast cancer), and docetaxel plus cisplatin (for the treatment of
NSCLC).

Two earlier studies (Wozniak et al. 1998; Sandler et al. 2000) showed clear, statistically
significant survival advantages for cisplatin-based doublets over C. The survival hazard
ratio in the Wozniak trial was estimated to be 0.720, indicating a 28% reduction in the
risk of death for the doublet vinorelbine plus cisplatin over C. The Sandler trial estimated
the survival hazard ratio to be 0.732, indicating a 27% reduction in the risk of death for
the doublet GC over C.

Various methods to determine percent retention of benefit have been used in the FDA’s
review and approval of the regimens listed above. The percent retention methodology
used for capecitabine was published by Rothmann and colleagues (2003) and mirrors the
method described by Simon (1999). In the FDA review of docetaxel, the FDA chose a
more conservative methodology to address limitations of using a single historical trial to
establish the survival benefit of vinorelbine plus cisplatin relative to cisplatin alone. This
method is called either the “two confidence interval” or “95-95” method (www.fda.gov)
and assumes that the true efficacy of the control regimen is equal to the worst-case 95%
confidence bound (the log hazard ratio bound as determined from the historical data).
The methodologies described above have been used to interpret the percent benefit
retained by pemetrexed relative to the survival effect of gemcitabine. The survival
benefit of gemcitabine was demonstrated in a single Phase 3 study, referred to as the
Sandler trial (2000).

For this study, the method of Rothmann and colleagues was used to estimate the
percentage of the survival benefit for GC over C retained by AC. Rothmann’s method is
to estimate this “percent retention” directly by combining survival hazard ratio estimates
(with standard errors) from both historical data and from the current trial.

The primary statistical analysis was based on the ITT population, defined as all patients
randomly assigned to a treatment arm, whether or not they received the assigned study drug,
and analyzed according to the randomized therapy. Additional sensitivity analyses were
performed on patients in the protocol-qualified (PQ) population, defined as all randomized
patients who had eligible study disease, who did not take prohibited anticancer therapy, who
had a baseline scan, and who received at least 1 dose of chemotherapy. Patients in the PQ
population were analyzed according to the therapy received in the first treatment cycle. Of
the 1725 ITT patients, 1666 were qualified for PQ analyses (AC, 838; GC, 828).

Progression-Free Survival

Progression-free survival duration was calculated and analyzed including clinical
progressions of disease not based on lesion measurements, and including only objective
clinical progressions. In addition, an independent review of PFS was conducted to assess the
potential for investigator bias in the determination of progressive disease between treatment
arms. Sensitivity analyses were also performed on the PFS results to evaluate the robustness
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of the results and to investigate the impact of various event and censoring mechanisms for
progressive disease.

Variations between the AC and GC treatment arms were minimized by assessing patients
in both arms at regularly scheduled visits, at the same intervals, and during both the
treatment and follow-up period. Patients in each arm were assessed clinically every

3 weeks and objectively (with radiographic imaging) every 6 weeks until objective
progression or death. Assessments continued to be performed at regular intervals in both
treatment arms during the follow-up phase of the study. If a patient experienced progressive
disease (PD) based on clinical deterioration, this PD date was captured as the first
progression date. Patients with PD based on clinical progression continued to be followed
radiographically until objective progression, according to the protocol.

A statistical noninferiority test (using the same 1.17647 HR margin) was performed for
secondary time-to-event variables PFS, TtPD, and TtTF. Of these variables only PFS will be
considered in this review.

Objectiveresponse and duration

Tumor response was assessed according to the RECIST criteria and was calculated, per
treatment arm, as the proportion of tumor-response qualified (TRQ) patients having a
confirmed best response of partial response (PR) or complete response (CR). Duration of
response was also analyzed for the subgroup of patients with PR or CR.

Study Conduct

Following an initial randomization based on whether the investigative center was
participating in the companion biomarker study (yes versus no), randomization was adjusted
for baseline factors, including investigative site, disease stage (I1IB versus V), Eastern
Cooperative Oncology Group (ECOG) performance status (0 versus 1), history of brain
metastases (yes versus no), sex (male versus female), and basis for initial pathological
diagnosis (histological versus cytological).

Each patient underwent a treatment period and a follow-up period. The planned
treatment period consisted of up to 6 cycles of assigned treatment, and cycles were 21
days in length. The follow-up period included periodic tumor response evaluations until
disease progression and follow up for all patients until death or study closure.

The primary objective of Study JMDB was the comparison of OS time between patients
treated with pemetrexed plus cisplatin (AC) versus gemcitabine plus cisplatin (GC) as initial
treatment for locally advanced or metastatic NSCLC. The study plan included pretreatment
supplementation with folic acid, vitamin B12, and dexamethasone for patients on both arms
at the same dose and schedule.

Interim Analyses
The study protocol specified a planned interim analysis, with an optional, planned second
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interim analysis to occur if requested by the independent Data Monitoring Committee
(DMC). The DMC, formed in accordance with Lilly policies and procedures, was
responsible for evaluating interim results. The DMC had a membership of qualified
personnel, excluding Lilly employees. The DMC reviewed unblinded interim efficacy
and safety analyses with results remaining blinded to anyone outside the DMC.

The purpose of each interim analysis was to estimate efficacy and safety parameters and
consider whether continuation of enrollment was scientifically and ethically appropriate.
No other interim analyses were performed. Interim statistical tests of efficacy were
performed according to protocol and considered only whether there was inferiority of the
pemetrexed plus cisplatin regimen compared to the gemcitabine plus cisplatin regimen;
therefore, the interim analyses did not impact the alpha level of the final analysis
(noninferiority/superiority of pemetrexed plus cisplatin).

Both interim analyses for this trial were completed and reviewed by the DMC during the
study. The first interim analysis included data collected in the first 10 months of
enrollment (including data from over 700 patients), and was performed in May 2005.
The second interim analysis occurred approximately 4 months after the first interim
analysis, in September 2005. During interim analyses, patient accrual continued.
Following both interim analyses, the DMC recommended the trial continue as planned
per protocol. Because no changes were recommended based on the DMC review, interim
results were not disseminated outside of the DMC and were not unblinded to Lilly.

Supporting Phase 2 Studies

Study JIMAY was a single-arm, multicenter, Phase 2 trial of pemetrexed in combination
with cisplatin administered intravenously every 21 days as initial treatment for patients

with Stage IIIB or IV NSCLC. The primary objective of this study was overall response rate
(ORR). The secondary efficacy objectives included overall survival time (OS), time-to-
progressive disease (TtPD), time-to-treatment failure (TtTF), and duration of response
(DoR) for responding patients. Pemetrexed was administered at 500 mg/m2 followed by
cisplatin at 75 mg/m2 over 30 minutes on Day 1 of each 21-day cycle. This study was
initiated and completed prior to the programmatic addition of folic acid and vitamin B12
supplementation to pemetrexed studies; but patients did receive prophylactic
dexamethasone.

Study JMBZ was a single-arm, multicenter, Phase 2 trial of pemetrexed in combination

with cisplatin administered intravenously every 21 days as initial treatment for patients

with Stage IIIB or IV NSCLC. The primary objective of this study was ORR. The secondary
efficacy objectives included DoR and OS. Pemetrexed was administered at 500 mg/m2 over
10 minutes on Day 1 every 3 weeks followed by cisplatin 75 mg/m2 over 60 minutes on Day
1 every 3 weeks. This study was initiated and completed prior to the programmatic addition
of folic acid and vitamin B12 supplementation to pemetrexed studies; but patients did
receive prophylactic dexamethasone.
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Study Results

Study JMDB was a multicenter study that entered 1833 patients at 177 investigational
sites in 26 countries. Of these, 1725 (94.1%) patients were enrolled (randomized): 862

to the AC arm and 863 to the GC arm. Of those enrolled, 839 (97.3%) were treated with
AC and 830 (96.2%) were treated with GC. Figure 3 describes the disposition of patients
who entered the trial.

Figure 3: Patient Disposition
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Reasons for study discontinuation were similar for patients on the AC and GC arms. Among
randomized patients, the 3 most common reasons for discontinuation for both the AC and
GC arms were protocol completed (35.4% and 35.3%, respectively), progressive disease
(32.5% and 29.3%, respectively), and adverse events (11.5% and 13.6%, respectively).

Baseline demographic and disease characteristics were similar between the 2 treatment
arms of the ITT population (Table 11). Approximately 70% of the patients were

men, reflecting the gender ratio of this disease observed in the general NSCLC patient
population. The median age of 61 years with a wide age range (26 years to 83 years) also
corresponds with the expected demographics of the general patient population. At study
entry, 24% of patients had Stage IIIB disease and approximately 76% of patients had
Stage IV disease. Approximately 36% of patients had an ECOG performance status (PS)
of 0, and 64% of patients had an ECOG PS of 1. The arms were balanced with respect to
these well-established prognostic factors, as well as age, history of tobacco use, and
histological classification.

Table 11: Baseline demographic and disease char acteristics

AC GC
Variable N=862 N=863
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Sex Male n (%) 605 (70.2) 605 (70.1)
Female n (%) 257 (29.8) 258 (29.9)
Origin African Decent n (%) 18 (2.1) 18 (2.1)
Caucasian n (%) 669 (77.6) 680 (78.8)
East/Southeast Asian n (%) 116 (13.5) 104 (12.1)
Hispanic n (%) 27 (3.1) 23 (2.7)
Western Asian n (%) 30 (3.9) 37(4.3)
Other n (%) 2(0.2) 1(0.1)
Age Group Age <65 years n (%) 541 (62.8) 577 (66.9)
Age >65 years n (%) 321 (37.2) 286 (33.1)
Median Age/Range (years) 61.05 (28.8-83.2) | 60.95 (26.4-79.4)
Smoking Status Ever Smoker n (%) 629 (73.0) 637 (73.8)
Never Smoker n (%) 128 (14.8) 122 (14.1)
Unknown 105 (12.2) 104 (12.1)
Performance Status | ECOG PS 0 n (%) 305 (35.4) 307 (35.6)
ECOGPS 1 n (%) 556 (64.5) 554 (64.2)
Unknown 1(0.1) 2(0.2)
Basis for Diagnosis | Cytological n (%) 289 (33.5) 288 (33.4)
Histological n (%) 573 (66.5) 575 (66.6)
Stage of Disease Stage I11B n (%) 205 (23.8) 210 (24.3)
Stage IV n (%) 657 (76.2) 653 (75.7)
Histology Adenocarcinoma n (%) 436 (50.6) 411 (47.6)
Squamous Cell Carcinoma n (%) 244 (28.3) 229 (26.5)
Large Cell Carcinoma n (%) 76 (8.8) 77 (8.9)
Other n (%) 106 (12.3) 146 (16.9)

Table 12 summarizes preexisting (secondary) conditions reported to be present

at the time of enrollment in >5% of all patients randomized. Seven-hundred eighty-three
patients (90.8%) in the AC arm and 795 patients (92.1%) in GC arm reported at least 1
secondary condition. Secondary conditions were well balanced between treatment arms.
Among all randomized patients, the most common secondary conditions reported were
cough (40.4%), dyspnea (32.6%), hypertension (27.2%), chest pain (21.9%), fatigue

(12.6%), chronic obstructive pulmonary disease (10.4%), and anorexia (10.2%). There were

no significant differences between AC and GC treated patients.

Table 12: Preexisting conditions
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Preferred Term n (%) n (%) p-Value*
PATIENTS WITH >1 CONDITION 783 (90.8) | 795(92.1) 0.344
Cough 356 (41.3) | 341(39.5) 0.462
Dyspnea 287 (33.3) | 275(31.9) 0.538
Hypertension 227 (26.3) | 243 (28.2) 0.417
Chest pain 195 (22.6) 182 (21.1) 0.449
Fatigue 106 (12.3) 112 (13.0) 0.717
Chronic obstructive pulmonary disease 93 (10.8) 86 (10.0) 0.582
Anorexia 96 (11.1) 80 (9.3) 0.204
Weight decreased 81(9.4) 83 (9.6) 0.935
Hemoptysis 75 (8.7) 69 (8.0) 0.603
Constipation 67 (7.8) 64 (7.4) 0.786
Insomnia 61 (7.1) 68 (7.9) 0.583
Back pain 66 (7.7) 56 (6.5) 0.350
Anemia 56 (6.5) 65 (7.5) 0.451
Dysphonia 54 (6.3) 60 (7.0) 0.628
Hypercholesterolemia 47 (5.5) 57 (6.6) 0.363
Diabetes mellitus 49 (5.7) 51 (5.9) 0.918
Anxiety 34 (3.9) 44 (5.1) 0.297
Productive cough 45 (5.2) 33 (3.8) 0.167

Table 13 provides a summary of reported prior therapies for the diagnosis of NSCLC. Data
show that the 2 treatment arms were relatively well balanced with respect to prior therapies.

Table 13: Prior Therapies

A/C G/C
(N=862) (N=863)
Patients with Therapy Type n(%) n(%) p-value
Prior Radiotherapy 59 (6.8) 60 (7.0) 1.000
Prior Surgery 73 (8.5) 98 (11.4) 0.053

Table 14 summarizes the results for OS for the ITT and PQ populations. The

primary cofactor-adjusted survival hazard ratio in the ITT population was 0.94 (95% CI:
0.84 to 1.05), with a non-inferiority p-value of <0.001 for testing the HR margin of
1.17647. Median OS was 10.28 months for the ITT population on both arms. The 1- and
2-year survival rates in the ITT population were 43.48% and 18.94%, respectively, for
the AC arm and 41.94% and 13.98%, respectively, for the GC arm. The unadjusted
estimate of the survival HR was 0.93 (95% CI: 0.83 to 1.04), with a non-inferiority
p-value of <.0001. Results were similar between the ITT and PQ populations.

Table 14: Overall Survival
ITT Patients PQ Patients
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N=1725 N=1666
AC GC AC GC
(N=862) (N=863) (N=838) | (N=828)
Percent censored 27.73 25.03 27.21 24.28
Median 10.28 10.28 10.38 10.45
95% CI for median 9.82-11.24 | 9.56-10.91 9.82- 9.72-
11.30 11.14

75th percentile 18.53 17.84 18.69 17.91
Maximum 29.50 29.83 29.50 29.83
Percent of patientssurviving at least:
6 months 73.05 72.61 73.79 73.72
12 months 43.48 41.94 43.84 42.52
18 months 26.16 24.56 26.52 24.88
24 months 18.94 13.98 19.20 14.20
Unadjusted Hazard Ratio* (95% CI) 0.93 (0.83 - 1.04) 0.93 (0.84-1.04)
Unadjusted Noninferiority p-value* <.0001 <.0001
Adjusted HR** (95% CI) 0.94 (0.84-1.05) 0.94 (0.84-1.05)
Adjusted Noninferiority p-value** <0.001 <0.001

Abbreviations: AC = pemetrexed plus cisplatin; CI = confidence interval; ECOG PS =
Eastern Cooperative Group performance status; GC = gemcitabine plus cisplatin; HR =
hazard ratio; ITT = intent to treat; N = number of patients; PQ = protocol qualified.
*Unadjusted HR and p-value from Cox model with treatment as the only cofactor.
**Adjusted HR and p-values from Cox model with treatment plus 4 cofactors: ECOG PS,
gender, disease stage, and basis for initial pathological diagnosis (histological/cytological).

Figure 4 presents the Kaplan-Meier (K-M) survival graph for the ITT population.
Figure4: Overall survival (ITT Population)
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Applying the Rothmann method using the cofactor-adjusted log hazard ratios and their

NDA 21-462 44
Martin H. Cohen, M.D.
Alimta® (pemetrexed)



Clinical Review

standard errors as stated in Table 15, AC was estimated to retain 120% of GC’s

survival benefit over C (95% CI: 83% to 190%). The one-sided statistical test of

whether AC retained at least 50% of GC’s survival benefit over C was statistically
significant (p=0.005). If applying the method using the unadjusted log hazard ratios, AC
was estimated to retain 123% of GC’s survival benefit over C (95% CI: 86% to 193%). The
one-sided statistical test of whether AC retained at least 50% of GC’s survival benefit over
C was statistically significant (p=0.003).

Regardless of whether adjusted or unadjusted is used, AC retains over 80% of the
survival effect of GC over C. This analysis demonstrates that the non-inferiority analyses
are robust, satisfying the fixed margin criteria, and retaining well over 50% retention.

Table 15: Survival, Percent Retention Analyses (ITT)

Parameter Hazard Ratio (standard error)
Log HR* for C over GC (standard error) 0.31136 (0.10401)
Log HR* for AC over GC (standard error) -0.07056 (0.05615)
Adjusted Log HR** for C over GC (standard error) 0.31342 (0.10690)
Adjusted Log HR*** for AC over GC (standard error) -0.06345 (0.05619)

*Unadjusted log hazard ratio from Cox model with treatment as the only cofactor.
**Adjusted log hazard ratio from Cox model with treatment plus 3 cofactors: ECOG PS,
gender, and disease stage.

***Adjusted HR from Cox model with treatment plus 4 cofactors: ECOG PS, gender,
disease stage, and basis for pathological diagnosis (histopathological/cytopathological).

Subgroup Analyses Defined by Baseline Characteristics

As prespecified in the statistical analysis plan (SAP), subgroup analyses were performed
to assess whether the survival results within certain key subgroups were consistent with
survival results for the overall study, or whether there is evidence of differential treatment
benefit in certain subgroups.

Subgroup analyses of OS were performed using Cox and Kaplan-Meier methods. Subgroups
were analyzed separately as defined by the following factors: disease stage, performance
status, sex, basis for initial pathological diagnosis, smoking status, age, ethnic origin, and
NSCLC histology. Several of these factors are commonly found to be prognostic of OS in
advanced NSCLC. Additional rationale for certain subgroup analyses are described further
below:

The choice of ever-smoker versus never-smoker is based on the Tarceva (erlotinib) data
showing that erlotinib was more effective in patients who had never been smokers than in
current or former smokers. In addition, smoking status may be associated with histologic
cell type and other patient comorbidities, which may impact patient prognosis.

Safety and efficacy analyses by age and origin (as well as sex, included as a randomization
factor) are regulatory requirements; the categories for origin were divided into 3 groups
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based on a blinded review of Study JMDB baseline data, permitting adequately sized
categories for meaningful comparisons.

Histology categories of adenocarcinoma, squamous cell carcinoma, and large cell carcinoma
are the most common NSCLC cell types. Histology has not historically been demonstrated
to be prognostic or predictive for chemotherapy outcomes in NSCLC. However, the
prospective decision to perform histology subgroup analyses in Study JMDB was based on a
retrospective analysis of the Phase 3 study of pemetrexed in previously treated NSCLC
(H3E-MC-JMEI [JMEI]) and 2 gemcitabine plus cisplatin NSCLC studies, which suggested
a possible correlation between histology and OS. These studies demonstrate that thymidine
synthetase (TS) expression was significantly higher in squamous cell carcinoma compared
with adenocarcinoma (p<0.0001) (Ceppi et al. 2006), and preclinical data has indicated that
overexpression of TS correlates with reduced sensitivity to pemetrexed (Sigmond et al.
2003; Giovannetti et al. 2005). These data suggest that pemetrexed may be more effective in
patients with NSCLC histology with lower TS expression such as adenocarcinoma, as
compared to patients with squamous cell carcinoma whose tumors may be less sensitive due
to TS overexpression.

Figure5 shows a plot of the adjusted hazard ratios (with 95% confidence

intervals) for the preplanned subgroup analyses, which evaluated differences in overall
survival between treatment arms with respect to baseline patient and disease
characteristics.

Figure5: Survival Hazard Ratio by Subgroup
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As shown in Figure 5, the effect on survival of AC relative to GC was similar for disease
and patient characteristics; however, a differential effect on survival was seen within
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histologic groups. The results show that AC patients with adenocarcinoma and large cell
carcinoma had significantly better survival than GC patients with these histologies
(adenocarcinoma: n=847, 12.6 months versus 10.9 months [adjusted HR 0.84, CI: 0.71 to
0.99, superiority p=0.033]; large cell carcinoma: n=153, 10.4 months versus 6.7 months
[adjusted HR 0.67, CI: 0.48 to 0.96, superiority p=0.027]). Patients on the GC arm with
squamous histology showed better survival than AC patients with squamous histology
(n=473, 10.8 months (GC) versus 9.4 months (AC) [adjusted HR 1.23, CI: 1.00 to 1.51,
superiority p=0.050]).

Progression Free Survival

The tumor measurement intervals were similar for both treatment arms. The time from
previous lesion assessment (or visit) to objective progression for all randomized patients
Is illustrated in Table 16.

Table 16: Timefrom previouslesion assessment (or visit) to objective progression

Until First On-Treatment* Postdiscontinuation Postdiscontinuation
Objective of Treatment** of Treatment*
Progression
AC GC AC GC AC GC AC GC
25th 5.98 5.98 5.98 5.98 422 3.68 5.98 5.98
Percentile
Median 6.67 6.97 6.67 6.97 6.67 6.97 6.62 6.84
75th 8.66 8.66 7.97 8.10 10.65 10.65 9.40 9.96
Percentile

*Interval between disease assessment dates (weeks).
**Interval between progression and previous visit date (weeks).

As shown in Table 17, the PFS analyses were mainly driven by objective progressions or
deaths. Clinical progression accounted for 7 and 6 events, respectively, for AC and GC
treatment.

Table 17: Objective and Clinical Progressionsper Arm

AC Arm GC Arm

N=862 N=863

PFS Eventsby Type of Analysis n (%) n (%)
All progressions 802 (93.0) 795 (92.1)
Death or objective PD only 795 (92.2) 789 (91.4)

Difference (that is, clinical progressions) 7 (0.8) 6 (0.7)

The median PFS was 4.83 (4.57, 5.32) months for the AC arm and 5.06 (4.63, 5.52) months
for the GC arm. Using the Cox regression adjusted model, the non-inferiority test of HO
versus Ha was statistically significant (one-sided p=0.008), with an adjusted estimate for the
HR of 1.04 (95% CI: 0.94 to 1.15), with the entire confidence interval for HR below the
1.17645 non-inferiority margin. These results demonstrate that AC is not inferior to GC
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with respect to PFS. The confidence interval for the PFS HR implies that the risk of PD or
death on the AC arm is 6% lower than that on the GC arm in the best-case scenario, and
15% higher in the worst-case scenario.

Figure 6 displays the Kaplan-Meier PFS graph for randomized patients by treatment group.
The superiority test (log-rank) was not statistically significant (p=0.402).

Figure 6: Progression Free Survival
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Analyses of PFS for histologic subgroups were generally consistent with the efficacy results
shown for OS. There were trends for AC to perform better than GC in adenocarcinoma and
large cell carcinoma. In squamous cell carcinoma, GC tended to perform better than AC
(Table 18). As was emphasized previously these results should be viewed as hypothesis
generating because of missing histology data on 252 study patients and because large cell
anaplastic cancer patients, a waste basket classification that includes both anaplastic
adenocarcinoma and squamous carcinoma had the most striking survival benefit with AC
treatment.

APPEARS THIS WAY ON ORIGINAL

Table 18: Progression Free Survival Results by Histology
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Median | Adjusted HR? NI Sup.
(mo) | (95% CI) p-Value® | p-Value?

Adenocar cinoma (N=847) °
AC (n=436) 5.45 0.90 (0.78-1.03) <0.001 0.125
GC (n=411) 4.99
Large Cell (N=153)°
AC (n=76) 4.45 0.89 (0.65-1.24) 0.049 0.499
GC (n=77) 421
Squamous Cell (N=473) °
AC (n=244) 440 | 1.36(1.12-1.65) 0.933 0.002
GC (n=229) 5.52

Abbreviations: AC = pemetrexed plus cisplatin; CI = confidence interval; ECOG PS = Eastern
Cooperative Group performance status; GC = gemcitabine plus cisplatin; HR = hazard ratio;

mo = months; N= number of patients per histologic subgroup; n = number of patients per treatment
arm; NI = noninferiority; NSCLC = non-small cell lung cancer; Sup = superiority.

* Adjusted HR and superiority and NI p-values from Cox model with treatment plus 4 cofactors:
ECOG PS, gender, disease stage, and basis for pathological diagnosis histopathological/
cytopathological).

® 252 patients had “other” or unknown histology, 106 AC, 146 GC.

Sensitivity analyses were conducted on PFS to investigate whether various event and
censoring mechanisms for progressive disease had any impact on the interpretation of the
PFS results.

The first sensitivity analysis addressed the potential impact of post-discontinuation
anticancer therapy. In the primary PFS analysis, post-discontinuation anticancer therapy
use was not considered even if it occurred prior to documentation of progression or death.
No impact of post-discontinuation anticancer therapy on the PFS results was observed.

The second sensitivity analysis was performed on PFS using only objectively
determined progression, and ignoring (that is, not censoring on) post-discontinuation
anticancer therapy. For this analysis, patients who did not have progressive disease were
censored back to the date of last tumor measurement (PFS and objectively determined
PFS were censored back to the date of last prior contact). The purpose of this analysis is
to assess the impact of censoring on last contact date versus censoring on last tumor
measurement. The HR and point estimates of this sensitivity analysis are consistent with
the primary PFS results.

A third sensitivity analysis (SA3) was performed to ensure the precision of the estimates
was not impacted as a result of missing or incomplete assessments. In this analysis,
progressions with documentation following a missed or incomplete scheduled assessment
were back-dated to the date of the missed or incomplete scheduled assessment. Backdating
was used as a conservative approach to determining progression, as the progression may
have occurred at the time of the missed assessment. Again, the results show that the
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estimates of PFS for each arm were not biased in favor of 1 arm and the overall estimate of
PFS is consistent with the findings in the primary analysis.

As shown in Table 19, the analysis of PFS, a secondary endpoint in this study,

is robust and is supported by the multiple sensitivity analyses. As expected, a more stringent
censoring definition that accounts for missing scans results in a lower estimate of median
PFS, but the results are consistent between treatment arms, as indicated by the hazard ratio
and confidence intervals.

Table 19: PFS Sensitivity Analyses

Median PFS (95% CI) ® Adjusted HR "
AC Arm GC Arm (95% ClI)
Primary PFS Analysis 4.83 (4.57-5.32) | 5.06(4.63-5.52) | 1.04(0.94-1.15)

PFS Sensitivity Analysis

1: All progressions, censored at 4.83 (4.57-5.32) 5.19 (4.70-5.52) 1.05 (0.95-1.17)
date of PDT anticancer therapy

2: Objective progressions, 5.06 (4.63-5.39) 5.29 (4.80-5.55) 1.05 (0.95-1.16)
censored at last tumor
measurement

3: Objective progressions, back- | 4.37 (4.24—4.50) 4.37 (4.21-4.57) 1.04 (0.94-1.15)
dating progression to an earlier
visit date (when missing tumor
measurements) and censoring at
last tumor measurement

* Unadjusted summary statistics.
b Adjusted HR from Cox model with treatment plus 4 cofactors: ECOG PS, gender, disease
stage, and basis for pathological diagnosis (histopathological/cytopathological).

I ndependently-Reviewed Progression-Free Survival

A preplanned limited independent central review of imaging for determination of
objective progressive disease was conducted on a subset of 400 patients randomly
selected from the first 1000 patients enrolled. The purpose of this independent review
was to look for any evidence of a systematic bias in investigator assessments of
progressive disease in terms of the relative efficacy of the 2 treatment arms.

Of the 400 patients sampled for review, 333 had reviewable scans. Reasons why scans for
67 patients were missing or were not reviewable were balanced between treatment arms.
Baseline patient and disease characteristics for the randomly selected subset of

patients was representative of the larger study population. The investigator-assessed median
PFS for these 333 patients was 5.59 months on the AC arm and 5.62 months on the GC arm,
with the unadjusted HR estimated to be 1.12 (95% CI: 0.90 to 1.40). Independently
reviewed median PFS for these 333 patients was 4.37 months on the AC arm and 4.90
months on the GC arm, with the unadjusted HR estimated to be 1.07 (95% CI: 0.86 to 1.34),
which is similar to the 1.04 estimate based on investigator assessments for the entire study
population. Overall, the independent review confirms the investigator assessment. In
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addition, there is no evidence of any systematic bias in the investigator assessments favoring
one of the treatment arms.

Tumor Response

The tumor-response qualified (TRQ) population included randomized patients who had
eligible study disease, did not take prohibited anticancer therapy, had a baseline scan and at
least 1 follow-up scan, and received at least 1 dose of study treatment. A total of 1517
patients were included in the TRQ population: 762 patients in the AC arm and 755 patients
in the GC arm.

Table 20 presents a summary of the investigator-determined best tumor response for the
TRQ population by treatment arm. The tumor response rate was 30.6%

(27.3% to 33.9%) in the AC arm and 28.2% (25.0% to 31.4%) in the GC arm; however,
there was no evidence of superiority for either arm with respect to response rate.

Table 20: Response Rate

A/C G/C
(N = 762) (N = 755)
n (%) n (%)
CR 2(0.3) 3(0.4)
PR 231 (30.3) 210 (27.8)
Responders (CR+PR) n(%)(95% CI) 233 (30.6) (27.3-33.9) 213 (28.2) (25.0-31.4)

Analyses of response rates for histologic subgroups were generally consistent with the
efficacy results shown for OS. There were trends for AC to perform better than GC in
adenocarcinoma and large cell carcinoma. In squamous cell carcinoma, GC tended to
perform better than AC for response rate (Table 21). It should be emphasized, however that
252 patients had unknown histology. Therefore these results must be viewed as tentative and
hypothesis generating.

Table 21: Histology and Response

AC GC Sup.
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p-Value?
Responders/ Response Responders/ Response
Patients Rate* Patients Rate*
(n) (95% CI) (n) (95% CI)
Histologic Subgroup Populations
Adenocar cinoma ” 126/436 28.9 89/411 21.7 0.015
(24.6-33.2) (17.7-25.6)
LargeCell 21/76 27.6 21/77 27.3 0.960
(17.6-37.7) (17.3-37.2)
Squamous Cell ® 57/244 23.4 72/229 314 0.049
(18.1-28.7) (25.4-37.5)

* Adjusted HR and superiority and NI p-values from Cox model with treatment plus 4 cofactors:
ECOG PS, gender, disease stage, and basis for pathological diagnosis histopathological/
cytopathological).

® 252 patients had “other” or unknown histology, 106 AC, 146 GC.

Response Duration

A total of 446 patients were considered confirmed responders and were included in the
Response duration analysis. Patients in the GC arm experienced a longer median response
duration than patients in the AC arm (5.09 months versus 4.50 months); however, the
difference was not statistically significant for either non-inferiority or superiority. The Cox
adjusted HR was estimated to be 1.14 (95% CI: 0.94 to 1.38).

Post-discontinuation Anticancer Therapy Use
Table 22 provides a summary of the types of post-discontinuation anticancer therapy

received among all randomized patients. Approximately 50% of patients received post-
discontinuation systemic therapy in each arm.

APPEARS THIS WAY ON ORIGINAL

Table 22: Post-Discontinuation Therapy
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AC GC

Anticancer Therapy * (N=862) (N=863) p-Value”
Radiotherapy 273 (31.7%) 289 (33.5%) 0.441
Surgery 28 (3.2%) 26 (3.0%) 0.784
Any post-discontinuation 453 (52.6%) 484 (56.1%)

systemic treatment:

Chemotherapy ©:

Any line 358 (41.5%) 408 (47.3%) 0.018
1 lines 245 (28.4 %) 285 (33.0%) 0.042
2 lines 77 (8.9%) 98 (11.4 %) 0.111
3 or more lines 36 (4.2 %) 25 (2.9 %) 0.154
Targeted therapy ° 216 (25.1%) 196 (22.7%) 0.259
Other 31 (3.6%) 37 (4.3%) 0.536

a Patients could have received more than 1 type of post-discontinuation therapy
b p-value is from Fisher’s Exact test.

c Refer to Table 23 for a list of the types of chemotherapies administered.

d Refer to Table 24 for a list of targeted therapies administered.

Table 23 provides a summary of the types of post-discontinuation chemotherapies for all
randomized patients, and Table 24 provides a summary of post-discontinuation targeted
therapy for all randomized patients.

The post-discontinuation systemic anticancer agents received were well balanced between
treatment arms, with the exception of post-pemetrexed or post-gemcitabine exposure. A
small percentage of patients were reported to receive the same drug (pemetrexed or
gemcitabine) post-discontinuation as was received according to randomized study treatment.
Other patients crossed over to receive the opposite drug in post-discontinuation treatment
(pemetrexed to gemcitabine 16.7%, gemcitabine to pemetrexed 13.4%). Overall, fewer
patients on the AC arm received post-discontinuation systemic anticancer treatment
(chemotherapy, targeted therapy, or immunotherapy) than patients on the GC arm (52.6%
versus 56.1%), and significantly fewer patients on the AC arm received chemotherapy
agents post-discontinuation (41.5% versus 47.3%, p=0.018).

APPEARS THIS WAY ON ORIGINAL

Table 23: Post-Discontinuation Chemother apy
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A/C G/C

(N=862) (N=863)
Drug Name n(%) n(%)
5-Fluorouracil 2(0.2) 3(0.3)
Adriamycin 1(0.1) 1(0.1)
Anthracycline 0(0.0) 1(0.1)
Capecitabine 1(0.1) 4(0.5)
Carboplatin 73 (8.5) 84 (9.7)
Cisplatinum 53 (6.1) 34 (3.9)
Cyclophosphamide 3(0.3) 4(0.5)
Cytosine arabinoside 1(0.1) 0(0.0)
Docetaxel 219 (25.4) 238 (27.6)
Doxorubicin 0 (0.0) 1(0.1)
Epirubicin 1(0.1) 2(0.2)
Etoposide 16 (1.9) 12 (1.4)
Gemcitabine 144 (16.7) 74 (8.6)
Ifosfamide 3(0.3) 4(0.5)
Irinotecan 8(0.9) 11 (1.3)
Lomustine 1(0.1) 0(0.0)
Methotrexate 1(0.1) 2(0.2)
Mitomycin 2(0.2) 9 (1.0)
Mitoxantrone 0 (0.0) 1(0.1)
Oxaliplatin 1(0.1) 0(0.0)
Paclitaxel 42 (4.9) 37 (4.3)
Pemetrexed 30(3.5) 116 (13.4)
Taxane 0 (0.0) 1(0.1)
Temozolomide 2(0.2) 2(0.2)
Thalidomide 2(0.2) 0 (0.0)
Topotecan 5(0.6) 2(0.2)
Vinblastine 0 (0.0) 4(0.5)

Table 24: Post-Discontinuation Targeted Therapy

A/C G/C

(N=862) (N=863)
Bevacizumab 9 (1.0) 6 (0.7)
Bortezomib 0(0.0) 1(0.1)
Cetuximab 1(0.1) 2(0.2)
Erlotinib 167 (19.4) 137 (15.9)
Gefitinib 49 (5.7) 58 (6.7)
Imatinib 1(0.1) 0 (0.0)
Phase 2 Study Results
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Table 25 provides a summary of patient demographic and disease characteristics at baseline
for Studies IMAY and JMBZ (both studies completed prior to vitamin supplementation).
Study JMAY was a multicenter study enrolling 36 patients at 4 study centers: 1 in Austria
and 3 in Germany and Study JMBZ was a multicenter study, enrolling 31 patients at 5 study
centers in Canada.

Table 25: Demographics-Supporting Phase 2 Studies

IMAY JIMBZ

Dose (mg/m2) Pemetrexed: 500 Pemetrexed: 500
Cisplatin: 75 Cisplatin: 75

N (evaluable) 36 31
Sex: n (%)
Male 29 (81%) 11 (35%)
Female 7 (19%) 20 (65%)
Median Age: years (range) 58 (26-73) 60 (35-75)
Performance Status: n (%)
0 8 (22%) 2 (6%)
1 27 (75%) 24 (77%)
2 1 (3%)** 5 (16%)
Stage of Disease at Entry: n (%)
Stage 111B 18 (50%) 5 (16%)
Stage IV 18 (50%) 26 (84%)

In Study JMAY chemonaive patients with NSCLC were treated. Of the 36 patients who
entered this study, 14 patients (39%; 95% CI: 0.23 to 0.57) exhibited a PR (as best response)
to drug therapy. Stable disease was reported in 18 patients (50.0%). The median survival
was 10.9 months (95% CI: 7.7 months to 16.9 months) based on all eligible patients. Side
effects were manageable.

In Study JMBZ chemonaive patients with NSCLC were treated. Of the 31 patients who
enrolled into this study, 29 patients were eligible for response analysis. Of these, 13 patients
had partial response confirmed through independent radiology review for an overall
response rate of 44.8%. Stable disease was reported in 11 patients (38%). The median
survival was 8.9 months.

6.1.6 Clinical Microbiology

Not applicable
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6.1.7 Efficacy Conclusions

Study JMDB was a non-inferiority study designed to compare the efficacy of pemetrexed
plus cisplatin (AC) and gemcitabine plus cisplatin (GC) in terms of overall survival (OS) in
patients with Stage III and Stage IV NSCLC. A total of 862 patients on the AC arm and 863
patients on the GC arm were included in the OS analysis of randomized patients. Overall
survival time, the primary outcome of this study, was 10.28 months for both treatment arms.
Using the Cox regression adjusted model as the primary analysis, the non-inferiority test
was statistically significant (one-sided p<0.001), with the primary cofactor-adjusted survival
hazard ratio (HR) estimated to be 0.94 (95% CI: 0.84 to 1.05), with the entire confidence
interval well below the 1.17645 non-inferiority margin. A supporting analysis, which used
the Rothmann methodology, showed that AC retained 120% of GC’s survival benefit over
single-agent cisplatin, with a 95% confidence interval of 83% to 190%.

For all randomized patients, the results of another time-to-event endpoint, PFS, was also
similar between the treatment arms. For PFS, the median PFS was 4.83 months on the AC
arm and 5.06 months on the GC arm, with a Cox adjusted HR of 1.04 (95% CI: 0.94 to 1.15;
non-inferiority p=0.008). Results from an independent review of PFS on a subset of
randomly selected patients (n=333) were consistent with the investigator-assessed PFS
results of the entire study population.

Objective tumor response rates were higher for the AC arm compared to the GC arm (30.6%
versus 28.2%), although this difference was not statistically significant for superiority
(p=0.312). Duration of response was longer for the GC arm compared to the AC arm (5.09
months versus 4.50 months); this comparison was not statistically significant for non-
inferiority (p=0.362) or superiority (p=0.268).

Several issues arose in evaluating efficacy results of this NDA. The first concerns the GC
schedule. In the study that led to approval of GC a four week schedule was used. In this
application a 3 week schedule was used. However, when looking at the regimens the dose
intensity of treatment is comparable for the two schedules and therapeutic results appear to
be better for the 3 week schedule setting the non-inferiority bar somewhat higher. Moreover
the 4 week GC schedule is not well tolerated. The reviewer believes that these points are
valid. If so, there are 12 published first-line randomized studies that enrolled 3,254 patients
to the every 21 day GC schedule. Those studies can be used to estimate the control effect
size.

The second issue in evaluating this NDA involves the non-inferiority survival analysis. One
problem impeding demonstration of non-inferiority of survival was the administration of
post-discontinuation cytotoxic and targeted chemotherapy. Approximately 50% of patients
on each arm received such therapy. Among patients initially treated with pemetrexed 16.7%
crossed over to receive gemcitabine and among patients initially treated with gemcitabine
13.4% crossed over to receive pemetrexed. Also approximately 26% of patients on each
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study arm received post-discontinuation docetaxel. Other drugs were administered fairly
uniformly to study patients.

A third issue affecting a non-inferiority claim is the observed difference in the treatment
effect of Alimta based on NSCLC histology with the efficacy benefits of Alimta
demonstrated primarily in patients with non-squamous NSCLC.

The reviewer’s conclusion is that while non-inferiority cannot be optimally demonstrated
there is conclusive evidence that Alimta is active in non-squamous NSCLC. In 3
randomized Alimta NSCLC studies, JMDB, JMEN and JME]I, the treatment by histology
interaction test significantly favored Alimta treatment for both overall survival and
progression free survival.

In conclusion,
e GC performed as well as expected compared to historical data from Phase 3 studies of
both 21-day and 28-day regimens.

e The non-inferiority primary endpoint of survival could not be fully evaluated because of
extensive post-discontinuation cytotoxic and targeted chemotherapy in both treatment
groups.

e Prespecified analyses showed improved survival for AC compared to GC for patients
with adenocarcinoma and large cell anaplastic carcinoma in three randomized studies
(see 6.1.8).

e AC should, therefore, be considered an effective treatment option for the initial
treatment of patients with locally advanced or metastatic non-squamous NSCLC.

6.1.8 Histologic Subgroups in Studies JMEI, NSO1 and JMEN

The favorable effect of pemetrexed on NSCLC non-squamous histology has been
demonstrated by retrospective analysis in two additional studies, study JMEI, the study that
led to the initial approval of pemetrexed for NSCLC and study NSO1. In addition
preliminary analysis of study JEMN further supports the above findings.

Pemetrexed was studied in comparison to 75 mg/m2 docetaxel in the JMEI Phase 3 study
of previously treated patients with advanced NSCLC. A retrospective analysis of this
study assessed whether the efficacy of pemetrexed was higher in patients with
non-squamous histology compared to docetaxel. A Cox model of OS was used to test for
a significant treatment-by-histology interaction, and subsequent Cox models were used to
estimate hazard ratios for OS and PFS in both squamous and non-squamous groups. All
models included baseline cofactors for performance status (ECOG PS), time since prior
chemotherapy (TSPC), disease stage, and gender. Medians for OS and PFS were derived
by the Kaplan-Meier method.
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In Study JMEI, the treatment-by-histology interaction test for OS was statistically
significant (p=0.001), indicating that patients with non-squamous histology treated with
pemetrexed had higher survival compared to all others on study. Table 26 summarizes
histologic diagnoses of study patients and Table 27 analyzes overall survival by squamous
versus non-squamous histology for the ITT population.

Analyzing by non-squamous histology would, if anything, tend to limit differences between
groups as it is likely that some patients with predominantly squamous histology would be
included in the non-squamous group.

Table 26: Histologic Diagnosis of IMEI study patients

Diagnosis/Histology (%) Pemetrexed Docetaxel
Adenocarcinoma 154 (54.4) 142 (49.3)
Squamous 78 (27.6) 94 (32.3)
Bronchoalveolar 4(1.4) 1(0.3)
Large cell anaplastic 18 (6.4) 29 (10.1)
Adenoid cyst cancer 0 1(0.3)
Epidermoid squamous 0 1(0.3)
Bronchoalveolar adenocarcinoma 1(0.4) 0
Bronchoalveolar carcinoma 1(0.4) 1(0.3)
Other
Lung, adeno-squamous 4(1.4) 5(1.7)
Lung, bronchoalveolar 2(0.7) 0
Other unspecified 1(0.4) 0
Poor differentiated 2(0.7) 1(0.3)
Sar. pleural mesothelioma 0 1(0.3)
Lung, NSCLC 2 (0.7) 2 (0.7)
NSCLC 93.2) 6 (2.1)
Undifferentiated carcinoma 1(0.4) 1(0.3)
Poor differentiated NSCLC 10 (3.5) 5(1.7)

Table 27. Survival of Squamous and Non-squamous Subgroupsin Study JMEI

Non-squamous Group Squamous Group
Pemetrexed Docetaxel Pemetrexed Docetaxel
(N=205) (N=194) (N=78) (N=94)
Median survival, months 9.3 8.0 6.2 7.4
Survival HR (95% CI) 0.778 (0.607-0.997) 1.563 (1.079-2.264)
Median PFS, months 3.1 | 3.0 2.3 | 27
PFS HR (95% CI) 0.823 (0.664-1.020) 1.403 (1.006-1.957)

Abbreviations: CI = confidence interval; HR = hazard ratio; ITT = intent to treat; N = number of patients;
PFS = progression-free survival.
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Recently, an additional study (H3E-JE-NSO1 [NSO01]) of patients previously treated with
1 to 2 prior chemotherapy regimens for advanced NSCLC was completed (Ichinose et al.
2007). Study NSO1 randomized 216 evaluable patients to either 500 mg/m2 or to

900 mg/m2 pemetrexed (each administered once per 3-week cycle). Retrospective
subgroup analysis for this study further assessed whether the efficacy of pemetrexed is
higher in patients with non-squamous histology, with results presented below for the ITT
population. (Table 28).

Table28: Survival of Sqguamous and Non-squamous Subgroupsin Study NSO1

Nonsquamous Group Squamous Group
Pem 500 Pem 900 Pem 500 Pem 900
(N=85) (N=83) (N=23) (N=25)
Median survival, months 19.4 14.0 7.9 8.6
Squamous/Non-squamous
survival HR (95% CI) 2.01(1.34-3.02)
Median PFS, months 3.1 | 3.1 | 1.4 | 17
Squamous/Non-squamous
PFS HR (95% CI) 2.13 (1.50-3.03)

Abbreviations: CI = confidence interval; HR = hazard ratio; ITT = intent to treat; N = number of patients;
Pem = pemetrexed; PFS = progression-free survival.

Preliminary results from a fourth study, JMEN, (maintenance pemetrexed plus best
supportive care (BSC) versus BSC immediately following induction chemotherapy for
NSCLC again indicate that non-squamous histology is a predictive factor for better efficacy
with Alimta (Table 29). Prespecified tests for treatment-by-histology interactions resulted in
statistically significant interactions for PFS (interaction HR = 0.65, p=0.036) and for
preliminary OS (interaction HR = 0.52, p=0.011).

NDA 21-462 59
Martin H. Cohen, M.D.
Alimta® (pemetrexed)



Clinical Review

Table 29: PFS by histology. Study JIMEN

Final PFS
Pemetrexed Placebo
(N =441) (N =222)
median mos | median mos
HR (95% CI)
Histologic Subgroup p-Value

Non-squamous (n = 482) 450 | 2.60
0.44 (0.36-0.55)
<0.00001

Adenocarcinoma (n = 329) 4.73 | 2.60
0.45 (0.35-0.59)

<0.00001

Large Cell (n = 20) 348 | 2.09
0.40 (0.13-1.22)

0.109

Other/Indeterminate (n = 133) 4.21 | 2.79
0.43 (0.28-0.670)

0.0002

Squamous (n = 181) 279 | 2.60
0.69 (0.49-0.98)

0.039

Preliminary analysis of OS in the submission of June 24, 2008 included a total of 300
events, so that most patients were censored (56.7% of patients in the pemetrexed arm and
50.9% in the placebo arm). According to the statistical gatekeeping and alpha-spending
scheme presented in the protocol, the significance level for this preliminary analysis was a
one-sided alpha of 0.00001, leaving a nominal level of 0.02499 to be spent for the final
analysis of OS, which will take place when 475 events have occurred.

For patients with non-squamous histology, results for preliminary median OS suggest a
strong trend favoring the pemetrexed arm with a 5-month advantage for pemetrexed
compared to placebo (14.4 months versus 9.4 months; HR = 0.66; p = 0.005). Although
not statistically significant, the preliminary OS results in patients with squamous
histology suggest a disadvantage for pemetrexed (9.6 months) compared to placebo
(11.9 months; HR = 1.28; p =0.231).

Objective response rate by histology is shown in Table 30.
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Table 30: Objectiveresponse by histology. Study IMEN

Tumor Response (CR+PR)
Pemetrexed Placebo
(N = 441) (N = 222)
% %
Histologic Subgroup p-Value
Non-squamous (n = 482) 7.4 | 1.9
0.018
Adenocarcinoma (n = 329) 8.1 | 2.8
0.090
Large Cell (n = 20) 9.1 |00
>0.999
Other/Indeterminate (n = 133) 54 | 00
0.323
Squamous (n = 181) 52 |15
0.425

Taken together these 4 randomized studies (JMDB, JMEI, NSO1 and JMEN) show a
consistent pattern of better efficacy for pemetrexed in non-squamous histology than for
squamous histology.

7.0 INTEGRATED REVIEW OF SAFETY
7.1 Methods And Findings

Safety assessments consist of evaluating adverse events and serious adverse events,
laboratory parameters including hematology, chemistry, vital signs, physical examinations,
and documentation of all concomitant medications and/or therapies.

Information about all adverse events, whether volunteered by the patient, discovered by
investigator questioning, or detected through physical examination, laboratory test or other
means, were collected and recorded on the Adverse Event Case Report Form and followed
as appropriate.

Extent of Exposure

All patients who received at least 1 dose of pemetrexed, gemcitabine, or cisplatin were
evaluated for safety. A total of 1725 patients were randomized in this study: 862 patients
were randomized to the AC arm, and 863 patients were randomized to the GC arm. Of these
1725 patients, 839 received at least 1 dose of pemetrexed or cisplatin, and 830 received at
least 1 dose of gemcitabine or cisplatin. Thus, the safety population (that is, the randomized
and treated population) includes 1669 pat