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Administrative Histon' 
On July 8, 1992, the initial IND was submitted. The product received Orphan designation on 
August 28, 2001. On June 10,2002, this application received Fast Track designation for 
malignant pleural mesothelioma and the Division accepted Lilly's plan for a rolling 
submission. The first parts ofthe NDA,were submitted October 24,2002 and the last 
reviewable unit (CMC) was received on September 30,2003. The PDUF A goal date for this 
priority review is March 30, 2004. 

Proposed Indication 
ALlMTA in combination with cisplatin is indicated for the treatment of patients with 
malignant pleural mesothelioma whose disease is either unresectable or who are otherwise 
not candidates for curative surgery. 

Ayailable Therapies 
No drug treatment has been shown to prolong survival in this setting. 

Clinical Reyiew (see reviews by Dr. White, Dr. Hazarika, and Dr. Jor.nson) 
A single randomized clinical trial was conducted, entitled, "A Single-blind Randomized 
Phase 3 Trial of Alimta plus Cisplatin versus Cisplatin Alone in Patients with Malignant 
Pleural Mesothelioma." 

This multi-center study included 88 principal investigators at a total of 88 study centers 
located in 20 countries. The primary objective was to compare survival in chemonaive 
patients with malignant pleural mesothelioma treated with Alimta plus cisplatin combination 
therapy !o survival in the same patient population treated with cisplatin alone. 

A total of 574 patients were entered into the study (signed the informed consent document). 
F our hundred fifty-six of these patients were randomized to a treatment arm and 448 were 
treated and constitute the randomized and treated (RT) population. 

During this study, after about 25% of the randomized population had been treated, vitamin 
B12 and folic acid supplementation was found to reduce Alimta toxicities. At that time all 
patients in both treatment groups in the randomized trial were supplemented with vitamins. 
This resulted in three subgroups in each treatment arm regarding vitamin supplementation. 
These groups are never supplemented (NS), partially supplemented (PS) and fully 
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supplemented (FS). Patient totals for the Alimtalcisplatin group are RT 226, FS 168, PS or 
never supplemented 58, and for the cisplatin alone group are RT 222, FS 163 arid PS or NS 
59. The FDA review focuses on all RT patients (the primary analysis) and the FS patients 
(the proposed labeled administration.) 

The primary efficacy analysis was comparison of survival between the study amlS in the RT 
population. Differences were assessed using a two-sided log rank test. Because an interim 
analysis v.·as conducted (resulting in a decision to continue the trial to planned completion), 
the comparison of sun:ival was tested at the p=0.0476 level. 

In the RT patient analysis, the combination of Alimta and cisplatin demonstrated a 
statistically significant improvement in survival with median survivals of 12.l versus 9.3 
rr;onths, respectiyely (p=O.020). This superiority in the combination ann was also 
demoristrated in the fully supplemented subgroup with median survivals of 13.3 and 10.0 
months in the coinbination and cisplatin alone groups, respectively (p=O.051). In an 
exploratory analysis, the effect on survival was larger in females (n=83, 15.7 vs. 7.5 months 
median survival) than in males (n=305, 11 months vs. 9.4 months). 

Pathologic diagnosis of malignant pleural mesothelioma may be difficult. Because of 
concern that some patients may have other kinds of cancer, a subgroup survival analysis was 
performed, including only the 303 patients with a histologic diagnosis of malignant pleural 
mesothelioma confirmed by a central independent pathology review. This subgroup analysis 
corroborates the primary survival analysis. The median survival times were 13 and 10.2 
months in the RT combination and cisplatin alone groups, respectively (p=0.06). The median 
survival times were 14.4 and 10.3 months in the RT fully supplemented combination and 

.cisplatin alone groups, respectively (p=0.058). 

Prior to the trial's initiation, the FDA indicated to the Applicant that tumor response in this 
disease car.not be reliably assessed and that the FDA would not fonn primary efficacy 
decisions based (In tumor response or time· to-tumor progression. Tumor response and time
to-progression were assessed, but the results were not interpretable. Tumor response criteria 
are not well established in pleural malignant mesothelioma. The tumor often grows in sheets 
rather than well demarcated spherical configurations. The tumor response assessments were 
inconsistent between the study investigators and the two independent reviewers. The FDA 
review of the submitted films could confirm tumor response in only 47 of the 94 patients in 
the combination group for whom the Applicant claimed responses. Patients in the 
combination group did appear to have a better response rate and longer time-to-progression; 
however, numerical results for tumor response and time-to-progression are not included in 
the product label. 

Patients were assessed with the Lung Cancer Symptom Scale (LCSS). Although there were 
statistically significant changes favoring the combination group in some components and in 
the overall score, none of the changes was judged to be clirticaJly important. No claims 
regarding the LCSS w.ere included in the label. 

Patients were also assessed during the study for pulmonary function by measuring slow vital 
capacity, forced vital capacity and forced expiratory volume in one second. There were 
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statistically significant changes in the pulmonary function tests favoring the combination 
group. However, consultation from the FDA's Division of Pulmonary Drug Products 
indicated that the reported mean changes were within the range of nonnal variation of the 
tests and are not considered clinically important. 

The Division of Pulmonary Drugs recommended forced vital capacity (FYC) as the most 
appropriate pulmonary function test in these patients because the disease effect is constrictive 
rather than obstructive. To further assess the effect of treatment on pulmonary function, the 
Oncology Drug Products Division perfonned the following two analyses intended to consider 
meaningful changes in pulmonary function using the electronic database. 

In the first analysis 337/448 (75%) ofRT patients who had a baseline and at least one follow
up FYC, 26.6% and 21.3% of combination group patients had an increase over baseline FYC 
of~ 400 mL and ~ 500 mL, respectively, on at least one follow-up yisit. The differences 
between the combination and cisplatin alone groups are statistically significant. However, 
the increases in FYC were maintained for at least 6 weeks in only about half of the 
combination group patients. The difference between treatment groups was no longer 
statistically significant. 

In the second analysis 28.4% and 17.2% of combination group patients had an increase from 
baseline FYC of ~ 20% and ~ 30% on at least one foHow-up visit, respectively. The 
differences ben.veen the combination and cisplatin alone treatment groups are statistically 
significant. The increases in Fye were maintained for at least 6 weeks in only about half of 
the combination group patients. But the difference between treatment groups remains 
statistically significant. 

Based on these two analyses, together with the overall mean increase, a labeling claim for a 
modest beneficial effect on pulmonary function can be made. 

The adverse effects of the combination regimen are acceptable for chemotherapy drug 
products. The principal adverse effects that are greater with the combination than with 
cisplatin alone are myelosuppression, severe nausea and vomiting, and rash/desquamation. 
Patients in both groups were fatigued and had dyspnea and chest pain, probably related to the 
underlying disease. Severe hematologic and gastrointestinal adverse effects are significantly 
reduced by supplementation with vitamin B)2 and folic acid without any decrement in 
efficacy. 

Alimta is eliminated primarily by the renal route. In clinical studies, patients with creatinine 
clearance ~ 45 mL/min required no dose adjustments other than those recommended for all 
patients, although AUC's were increased by about 50-60% in patients with CLcr of 45-50 
mL/min. Insufficient patient numbers with creatinine clearance below 45 mL/min have been 
treated to make dosage recommendations for this patient group. Alimta should not be 
administered to patients whose creatinine clearance is < 45 mL/min using the Cockcroft and 
Gault fonnula or GFR measured by Tc99m-DPTA serum clearance method . 

.. ----- . - ., 
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The results of the biostatistical review are presented in the table below and have been 
previously discussed in the clirucal section. 

Primary Endpoint: Sun'ival for RT Population (FDA Analysis) 

Patients dead· 

Survival time (months) 
Median 
(95% Cl) 

p-\'alueb 

Long-rank 
Wilcoxon 

RT Population 
(N=448) 

Combo Cis 
(N=226) (N=222) 

n (%) n (%) 
145 (64) 159 (72) 

12.1 
(10.0,14.4) 

9.3 
(7.8,10.7) 

0.021 
0.028 

Hazard Ratio' 0.766 
95% CI for Hazard Ratio' (0.61. 096) 

FS Population 
(N=33J) 

Combo 
(N=168) 

n (%) 
95 ~57) 

13.3 
(11.4,14.9) 

Cis 
(N=163) 

n (%) 
103(63) 

10.0 
(8.4, 11.9) 

0.051 
0.039 

0.758 
(0.57. 1.0) 

PS+NS Population 
(N=ll7) 

Combo 
(N=58) 
n (%) 

50 (86) 

Cis 
(N=59) 
n (%) 

56 (95) 

9.5 
(8.1,10.8) 

7.2 
(6.5,9.9) 

0.253 
0.440 

0.798 
(0.54, 1.17) 

Results based on the analysis of data sets provided by the sponsor. 
Combo = combination of cisplatin plus Alimta; Cis = single-agent cisplatin 
• Patients were died for different reasons: study disease related, study toxicity, and other causes. 
b P-\alue is based on the test results for the two treatment groups. 
C Hazard Ratio is based on the proponional-hazards.model with the treatment as single independent variable. 

Chemistrv/Manufacturing and Controls Review (see Dr. Liang's review for details) 
. ALIMTA, pemetrexed (L-Glutarruc acid, N-[4-[2-(2-amino-4,7-dihydro-4-oxo-IH
pyrrolo[2,3-dJpyrimidin-5-yl)ethyIJbenzoyl]-,disodium salt heptahydrate) drug substance, 
contains one chiral center and is a disodium salt containing seven \",ater molecules of 
hydration (heptahydrate) in the solid state ofthe drug product. The molecular formula is 
C2oHI9N506Na2'.7H20, and the molecular weight is 597.49 daltons. 

Pemetrexed drug substance is _ . and its structure is well 
characterized. During the review process, several discrepancies related to stereoisomer 
control and correct USAN nomenclature were resolved. 

Alimta drug product is supplied in glass vials as a single-use sterile lyophilized powder for 
intravenous infusion. Each of Alimta contains .....-- pemetrexed disodium 
heptahydrate (equivalent to 500 mg pemetrexed free acid) and 500 mg of mannitol. Sodium 
hydroxide and, if necessary, hydrochloric acid are added to adjust the pH. Eli Lilly 
manufactures the drug product in F egersheim, France. 

Each vial of Alimta is reconstituted with 20 rnL of commercially available 0.9% Sodium 
Chloride Injection without preservatives to a concentration of 25 mg/rnL of pemetrexed as 
free acid. This reconstituted pemetrexed solution must be further diluted to 100 rnL with 
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0.9% Sodium Chloride Injection prior to intravenous infusion. The final concentration of 
drug product solution to be admiillstrated is 0.25 mg./mL pemetrexed as free acid. 

During the review process, deficiencies related to the control of drug product total impurities 
were resolved. The applicant agreed to restrict the limit for total impurities from NMT - % 
to l\'MT - % as an interim specification and to reevaluate the limit for total impurities 
within 24 months (or after ten commercial batches of drug product have been manufactured) . 

./' 

/ 
/" - - _. - -

raise clinical concern; Any impurity profile within the specified 
, - . range will be within current impurity limits. 

The drug substance, drug product, and the reconstituted drug product solution have adequate 
stability characteristics to support a 24-month shelf life for the drug product based on primary 
and supportive stability data. 

l\'onclinical Review (see Dr. Lee Ham's review and Dr. Morse's team leader memo) 
Alimta® (pemetrexed disodium) is a pyrrolopyrintidine antifolate. Although it's mechanism 
of action is not fully understood, multiple non-clinical studies suggest pemetrexed exerts 
antineoplastic activity by interfering with folate-dependent metabolic processes essential for 
cell replication. After entrance into the cell (via reduced folate carrier [RFC] and membrane 
folate-binding protein [fBP]), pemetrexed is rapidly po)yg!utamated by folypolyglutamate 
s)111hetase. Both parent and polyglutamated pemetrexed act as competitive inhibitors of 
several folate-dependent enzymes, including thymidylate synthase (TS), dihydrofolate 
reductase (DHFR), and glycinamide ribonucleotide transferase (GARFT), which are key 
enzymes for de novo nucleotide biosynthesis. These actions are similar to methotrexate, 
which has inhibitory effects on thymidylate synthase (TS) and dihydrofolate reductase 
(DHfR). 

When tested in a series of in vitro and in vivo (xenograft) models of cancer, pemetrexed 
demonstrated activity against a variety of tumor types, including leukemia (CCRF-CEM, 
Ll210), lung (A549), mesothelioma (NCI-H2052 and MSTO-211H), breast (MCF7), colon 
(GC3 and HeTB), and ovarian cancer (SKOVl). 

Non-clinical toxicity studies were conducted to determine the acute and repeat-dose effects 
when administered to mice, rats, and dogs. Toxicity studies included: single and repeat dose 
studies of2- and 6-weeks intraperitoneal (ip) dosing in mice, and 4- and 6-weeks, and 6-
months intravenous (iv) dosing in dogs. In single dose studies, pemetrexed demonstrated 
limited acute toxicity in mice and rats, but more extensive toxicity in dogs. Six week repeat 
dose studies were conducted using daily, twice weekly or weekly ip doses in mice and iv 
doses in dogs. Mice tolerated weekly ip doses of up to 944 mg/m2 (twice the c1iillcal dose) 
without death or toxicity, whereas weekly iv dosing at 2099 mg/m2 (four times the clinical 
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dose) resulted in the early termination of several dogs. Repeat-dose adverse effects at higher 
doses caused decreased food consumption, emesis, diarrhea, mucositis, decreased red cell 
parameters, leukopenia, neutropenia, and increased hepatic enzymes in dogs. In mice, 
weight loss and leukopenia were the predominant drug toxicities. Histopathologic indices 
generally occurred in the thymus, lymph nodes, GI tract, testis, bone marrow, and skin. 

Pemetrexed (intravenous) doses of;:: 0.3 mg/m2 caused testicular atrophy and reduced 
fertility. further, pemetrexed was embryotoxic and teratogenic in mice when administered at 
0.6 mg/m2. Pemetrexed caused no genetic damage in a standard battery of in vitro tests, 
mutation and clastogenicity assays, although, pemetrexed was clastogenic in the 
lnicronucleus assay. Carcinogenicity studies ofpeIlJftrexed disodium have not been ' 
conducted. 

Limited non-clinical investigations of "rescuing agents" (leucovorin and thymidine) were 
conducted with pemetrexed administration. Results suggest that the co-administration of 
leucovorin (20 mg/kg im days 5-10; 25 mg/kg im days 4, & 5, and 50 mg/kg iv day 4) 
reduced or reversed the toxicity ofpemetrexed (50 mg/kg iv days 1 & 4) in dogs. Dogs 
given pemetrexed (50 mg/kg, iv days 0 & 3) with thymidine (8 mg/kg, days 4-7, 
administration as a continuous infusion) had no toxic alterations associated with pemetrexed 
compared to the saline-treated controls. 

Aue values for pemetrexed were approximately dose proportional following single ip or iv 
administration to mice, and iv administration to dogs and humans. Elimination half-life was 
sign.ificantly shorter in dogs and man when compared to mice. The PK profile was biphasic 
following radiocarbon tracer administration, with rapid tissue distribution following an iv 
dose and subsequent elimination (tissue levels generally did not persist beyond 3 hrs post
dose). 

Clinical Pharmacology and Biopharmaceutic Review (see Dr. Booth's review) 
The pharmacokinetics of Alimta follow a 2-compartment model, and excretion is 
predominantly renal. Alimta was not metabolized by any cytochrome P-450, nor did it 
inhibit any C}10cbrome P-450 isozyme. Total systemic clearance is 91.8 mL/min and is 
correlated with glomerular filtration rate and creatinine clearance (CLcr) (Cockcroft-Gault 
formula). The elimination half-life is 3.5 hours; accumulation v.'as not noted. The 
pharmacokinetics were unaffected by sex, age or ethnicity. 

Cisplatin co-administration did not alter the Alimta's pharmacokinetics or vice versa. Co
administration of carboplatin did not alter the pharmacokinetics of Alimta, but the 
pham:acokinetics of carboplatin may have been affected. Neither folic acid/vitamin BJ2 nor 
aspiri!1 (1.3 mg/day) altered Alimta pharmacokinetics. However, ibuprofen increased Alimta 
AUe by approximately 20% at a moderate dose of 1.6 gmlday. Renal impairment studies of 
Alimta as a single agent indicated that the Alimta AVe increased by 130% in patients with 
moderate renal impairment (CLcr 30-50 mL/rnin; n=6), suggesting that neutropenia might be 
exacerbated in these patients. These studies were not considered sufficient to provide dosing 
recommendations for patients with CLcf < 45 mL/min. 
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DMETS reviewed the draft container labels, carton, and insert labeling for Alimta and 
focused on safety i~sues relating to possible medication errors. DMETS recommended the 
following changes to minimize potential user errors. 

• Carton labeling (500 mg Single-Use Vial): Increase the prominence of the route of 
administration on the principal display panel by bolding or other means. Repeat the 
statement, "Caution: Cytotoxic Agent" on the principal display panel. 

• 

/ 
Data Integrity Issues (see Dr. Gan's Clinical Inspection Summary) 
The Division of Scientific Investigation investigated four sites (University of Chicago 
Hospital, Chicago, IL; Texas Oncology, Dallas, TX; and sites in Milano, Italy and Hamburg, 
Germany) and found the data adequate for safety and efficacy evaluation. 

Tradename consultation 
The tradename, Alimta, is acceptable to DDMAC and DMETS (see DMETS review). 

Pediatric Considerations 
Malignant pleural mesothelioma does not occur in children. 

Conclusions and Recommendations: Approval 
The trial contained in this application demonstrates a survival advantage in patients with 
malignant pleural mesothelioma treated with Alimta plus cisplatin compared to those treated 
with single-agent cisplatin. These patients were either unresectable or were otherwise not 
candidates for curative surgery. No other drug, including cisplatin, has demonstrated a 
survival advantage in this life-threatening disease setting associated with a short survival. 
The Division has consistently accepted a survival improvement to demonstrate clinical 
benefit. Hence, this application was not presented to the Oncologic Drugs Advisory 
Committee (ODAC). The trial's design allows demonstration of Alimta's effect on the 
primary study endpoint (survival). 

Although a single randomized trial supports this NDA, this trial was multi-institutional with 
over 88 study centers enrol1ing over 574 patients and is the largest randomized study ever 
conducted in this disease. The primary efficacy analysis was confirmed in the randomized 
and treated (RT) popUlation as we]] as in a subset population--the fully vitamin supplemented 
group (FS). Although the Division did not allow specific numbers to be included in response 
rate and time-to-progression analyses because of the inaccuracies and difficulties in 
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measuring disease in mesothelioma patients, the Division acknowledges that the combination 
treatment group did appear to show an improvement in these secondary endpoints. An ~ 

additional secondary endpoint of improvement in pulmonary function (forced vital capacity) 
was also included in the product label. 

The safety profile Of the proposed combination of Alimta plus cisplatin with vitamin 
supplement (and corticosteroids for skin rash prophylaxis) is consistent \vith other cytotoxic 
chemotherapy agents approved by the Division. The primary toxicities include 
myelosuppression, fatigue, nausea, vomiting, and dyspnea. The product label clearly advises 
physicians of specific vitamin use to reduce the toxicity. Hence, an acceptable risk-benefit 
relationship is noted with the combination. The recommended regulatoI)' action is approval 
ofNDA 21-462. 

Richard Pazdur, MD 
Director, Division of Oncology Drug Products 
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O~COLOGY DRUGS CLINICAL TEA]\'1 LEADER 
REVIE\V OF NDA 

]\'DA 21462 

NAME OF DRUG Alimta (pemetrexed) 

APPLICANT Eli Lilly • 
CLINICAL TEA]\I LEADER John R. JohnsonM. D. 

DATE REVIEW CO\IPLETED December 10,2003 

AD\lI)\ISTRA TI\'E 8-28-01 Orphan Drug Designation 
6-10-02 Fast Track Designation 
10-24-02 Initial Rolling Submission 
9-30-03 Final Rolling Submission 

PROPOSED INDICATION 

ALIMT A in combi..'lation with cisplatin is indicated for the treatment of patients with 
malignant pleural mesothelioma whose disease is either unresectable or who are not 
otherwise candidates for curative surgery. 

PRESEl"T AR\lA\IEl"T ARJUM 

No t;-eatment has been shown to prolong survival in this setting. 

CLINICAL TRIAL 

. One randomized clinical trial was conducted. 

Title: 

A Single-blind Randomized Phase 3 Trial of Alimta plus Cisplatin versus Cisplatin 
Alone in Patients with Malignant Pleural Mesothelioma 

This multicenter study included 88 principal investigators who entered patients at a total 
of 88 study centers located in 20 countries. 
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Primary Objective: 

To compare survival in chemonaive patients with malignant pleural mesothelioma 
whose disease is either unresectable or who are otherwise not candidates for curative 
surgery when treated with Alimta plus cisplatin combination therapy to survival in the 
same patient population when treated with cisplatin alone. 

Secondary Objectives: 

To compare between the tv.'o treatment arms: (1) time-to-event efficacy measures, 
including: a) duration of response for responding patients, b) time to progressive disease, 
c) time to treatment failure; (2) tumor response rate; (3) clinical benefit response rate; 
(4) Lung Cancer S)mptom Scale (LCSS) patient and observer scores; (5) pulmonary 
function tests; (6) lung density; (7) relative toxiCities; (8) to assess the impact of folic 
acid and vitamin B 12 supplementation on toxicity; (9) pharmacokinetic effects; 
(10) infom1ation regarding vitamin metabolite status in this patient population. 

Treatment: 

Alimta plus cisplatin treatment arm: Alimta was administered at a dose of 500 mg/m2 
diluted in approximately 100 mL normal salin~ as a lO-minute intravenous infusion. 
Approximately 30 minutes after the administration of Alimta, cisplatin was administered 
at a dose of75 mg/m2 over 2 hours. Both drugs were administered on Day I ofa 2 I-day 
period. This 21-day period defined one cycle of therapy. 

Cisplatir: alone treatment arm: Approximately 100 mL normal saline was given as an 
intravenous infusion over approximately 10 minutes. Approximately 30 minutes after 
the administration of 1101111al saline, cisplatin was administered at 75 mg/m2 over 2 hours 
on Day 1 of a 21-day period. This 21-day period defined one cycJe of therapy. 

Both treatment arms: 

~ Dexamethasone 4 mg (or an equivalent corticosteroid) was taken by all patients orally 
twice a day 1 day before, on the day of, and 1 day after each dose of Alimta for primary 
prophylaxis against rash. 

~ Folic acid and vitamin B12 for supplementation were standard components of therapy for 
all patients participating in the study from December 2,1999 onwards. Folic acid 350 
to I 000 ~g was administered orally daily, beginning approximately 1 to 3 weeks before 
the first dose of therapy and continued daily for I to 3 weeks after the patient 
discontinued treatment. A vitamin B 12 injection 1000 ~g was administered 
intramuscularly approximately I to 3 weeks before the first dose of therapy and was 
repeated approximately every 9 weeks until the patient discontinued study therapy. 
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Patient Population: 

A total of 574 patients were entered into the study (that is,signed the lnfonned Consent 
Document). Four ~undred fifty six of these patients were randomized to a treatment ann 
and 448 of these patients were treated and constitute the randomized and treated (RT) 
population. . 

In.itially no vitarr.in supplementation was given. Part way through the study it became 
apparent from other Alimta studies that vitamin supplementation was beneficial from a 
safety standpoint. At that time all patients in both treatment groups in the randomized 
trial were supplemented with vitamins. This resulted in three subgroups in each 
treatment ann regarding vitamin supplementation. These groups are never supplemented 
(NS), partially supplemented (PS) and fully supplemented (FS). Results are reported for 
each group. This review will focus on all RT patients (the primary analysis) and the FS 
patients (the proposed labeled administration.) 

Alirhta plus cisplatin: Total RT 226, Male 184, Female 42, 
Fully Supplemented (FS) 168, Partially Supplemented (PS) or 
Never Supplemented (NS) 58. 

Cisplatin alone: Total RT 222, Male 181, Female 41, 
Fully Supplemented (FS) 163, Partially Supplemented (PS) or 
Never Supplemented (NS) 59. 

Statistics: 

The primary efficacy analysis was comparison of survival time between the study arms in 
the RT population. Differences were assessed using a two-sided log rank test. Because 
an interim analysis was conducted (resulting in a decision to continue the trial to planned 
compietion), the comparison of survival was tested at the p=O.0476 level. 

APPEARS THIS WAY 
ON ORIGINAL 
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Patient Characteristics: 

The following Tables compiled by the Applicant show the disease and demographic 
factors for the study patients. These are well balanced between the treatment groups. 

Table JMCH.11.3. 

.......... SR .. ·· 

·· .•. ·.·•· ....• ··.··Miihi . ···.Fuiotde 
orilla 

Cllu::asiso 

His}lauic 
Asianl 

Africm 

AI:i/ 
Median 

Summary of Patlsnt Charnctsrlstlcs 
RT Population by Suppl9msntatlon Status 
H3E·MC..JMCH 

LYI1:ia 

136(81:0%). ··48(12.8%). ·134 (8:z:2%) . 41 (79:7%) 
:32(19.0} Iii (17.2)· 29(11.8) li(2II.3} 

150 (89.3) S4 (93.1) 153 (93.9) 53 (89.8) 
10 (6.0) 1(1.7) 7 (4.3) 5 (8.5) 
7(4.2) J (~.2) J (I.I!) 1(0.7) 
1(0.6) 0 0 0 

00 62 60 61 
Minimmn 29 12 19 35 
Mamnum 85 77 82 84 

I WB!it1!iii and E8BWouIhilBBl Amn haw bilitl cmnbinlld 

APP£P,RS nBS WAY 
ON OR~G\N~.l 
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Table JMCH.11.S. Basellno Stratification FactorS Usodfor Randomization 
RT PopulatIOn by Supplomontatlon Status 
H3E-MC-JMCH 

LYfrlI 
FS 

KPS 
Low (S8D) 83(49.4%) 26 (44.11) W (423%) 28 (475) 

High (290) 8S (SO.6) 32 (55.2) 94 (57.7) 31 (525) 

OqrH or MllBlIrabilityl 
Unidinumoiwal 61 (36.5) 12 (20.7) 62 (38.0) J\ (IS.6) 

Bidirmlll5ional 106 (63.5) 46n9.3) 101 (62.0) 48 (SI.4) 

HiltUJitk Swbtnw 
lipithelial 117 (W.6) 37 (63:11) 111 (69.3) 39 (66.1) 
MiDd . 2S (14.9) 12(20.7j .. 2S (153) .. 11(18.6) . 

, "<smciiiriirliiid''''· ... '14(8.1) 4(6.9) ., .. 11 (1D.4) .. . 8 (13.6> 
0Ifuir 12 (7:1) 5(11.6) 8 (4.9) 1(1.7) 

WBe 
Low «8.3 GIil..) 72 (42.9) 25 (43.1) 68 (41.7) 23 (39.0) 
High (28.3 Gl/l..) 96 (57.1) 33 (56.9) 95 (58.3) 36 (61.0) 

Pat. I at n!ily2 
Low «20 mm) 82 (49.4) 30 (51.7) &) (49.1) 33 (55.9) 
High (220 mm) It4 (50.6) 28 (48.3) 83 (50.9) 26 (44.1) 

Anal2fsk cOli.nn.,tioa 
Low (<60 rug mlTp eqfday) 129 (16.8) 44 (75.9) 124 (76.1) 46 (7s.0) 

High (2tiO rug iilap eq/daj') 39 (23.2) 14 (24.1) 39(23.9) 13 (22.0) 

O),lIpaeaJ 

Low «20 mID) titi (39.11) 25 (4J.I) 68 (41.7) 24 (40.7) 
.HigJ:J (220mm) 100 (00.2) 33 (56.9) 95 (58.3) 35 (59:3) 

Jlou.ry.§td.i? 
Low «12 umoJ/l..) 119 (10.8) 36 (62.1) 118 (72.4) 38 (64.4) 
High (~1211moIi1.,J 49 (29.2) 22 (37.9) 45 (27.6) 21 (35.6) 

Su 
Male 
Female 

) A. singJe pBIient was miMing their evaJuahIe diaoll!iilmllal!UTllmlJlt Blbue1iUI!. 
2 P!msIiIs 3cQ"302SBrui no-7209 a:uipJstsd the Pmmt LCSS at basiJioe, bot ontsida oftbe prttaXll 

dillined lliD.dOW; 1hi:lsir.dala are not inclUded in IbIi I'Ilpcrting dalBbase. 
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Tablet JMCH.11.7. 

Dial •• m IHhtdarY 
Epithelial 
Mixed 

Sarcanatoid 
01Iwr 

S~atEDIry 

la 
Ib 
IT 
m 

_. IV _ 
... "' . 

<:,' l.1n.pacifiBd_' -.. > -,-- -
PmliiiUliuea.dm 

70 
80 
90 
100 

Efficacy Results: 

Survival 

Summary of Baseline OIsoase Characteristics 
RT Population by Supplomontatlon Status 
H3E·MC-JMCH 

LY/cis ctliJlalio 
FS PS-INS FS PStNS 

(N~I68) _(N=S8) (N=16J) tN=59} 

I I7 (OJ.6%) 37(63.8%) 113(69.3%) 39(66.1%) 
2S (14.9) 12 (20.7) 25 (IS.3) 1 I (18.6) 

14(83) 4 (6.9) 17(10.4) 8(B.6) 
12 (7.1) 5 (11:6) 8(4.9) 1 (1.7) 

8 (4.8) 1(1.7) 7(43) I (I. 7) 
7 (4.2) 0 5 (3.1) J (1.7) 

27 (16.2) 8 (13.8) 27 (16.8) 6 (10.2) 
Sl (30.5) 22 (37.9) 49 (30.4) 19 (32.2) 
74 (44.3) 27 (46.6) 73 (453) 32(54.2) 
_ I (0.6) -_ 0 2 (12) -"--,-,0 

25 (14.9) 12 (20.7) i2 (liS) 9 (lS.3) 
58 (34.5) 14 (24.1) 47 (28.8) 19 (32.2) 
67 (39.9) 26 (44.8) OJ (423) 25 (42.4) 
18(10.7) 6 (10.3) 25 (IS.3) 6(JO.2) 

In the all RT patients analysis the combination of Alimta and cisplatin demonstrates a 
statistically significant improvement in survival compared to cisplatin alone with median 
survivals of 12.1 versus 9.3 months, respectively (p=0.020). An ITT analysis on all 
randomized patients, including 8 patients not in the R T analysis, yields nearly identical 
results to the RT analysis. This superiority in the Alimtalcisplatin arm is also 
demonstrated in the fully supplemented subgroup with median survivals of 13.3 and 10.0 
months in the Alimta/cisplatin and cisplatin alone treatment groups, respectively 
(p=O.051). 

APPEARS nus WAY 
ON ORIGINAL 
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All Randomized Treated Patients (448) 

Product-Limit Survival Fit 
Survival Plot 

0.8 
0.7 
0.6 

g> 0.5 

.:~ 0.4 
~ 0.3 

0.2 
0.1 
0.0 

1", 

-1....._ 

-0.1~~--~~--~~~--~~--~~--~~ 

5 10 15 20 25 
SURVIVAL TIME 

Time intervals are in months. 

M2 = Alimta/cisplatin (upper curve) 
M39 = cispaltin alone (lower curve) 

Summary 
Group 
M2 
M39 
Combined 
Quantiles 
Group 
M2 
M39 
Combined 

N Failed 
145 
159 
304 

Median Time 
12.1 

9.3 
10.4 

Tests Between Groups 
Test ChiSquare 
Log-Rank 5.4033 
Wilcoxon 4.8458 

N Censored 
81 
63 

144 

DF 
1 
1 

Lower95% 
10 

7.8 
9.3 

Mean 
13.5305 Biased 
11.485 Biased 

12.5648 Biased 

Upper95% 
14 

10.7 
11.9 

Prob>ChiSq 
0.0201 
0.0277 

30 

Sid Dev 
0.64943 
0.56377 
0.44228 

25% Failures 
6.1 
5.5 
5.9 

75% Failures 
19.7 
16.4 
18.9 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0017 



RT Fully Supplemented Patients (331) 

Product-Limit Survival Fit 
Survival Plot 

1.0 '. 
'-~-. 

0.9-
_. 

",-""'--.\ 
~ 

0.8- ~ 

I 

" , 
0.7- \., 

g>0.6-
.S; 
·~0.5-

~0.4-

"-
"-~ 

.... -'---
--1_ 

" '-
'-----

L 
'--
~ 

0.3- '---1,_-_ 

0.2- ~.---.------

0.1-
0.0 I I I I I 

0 5 10 15 20 25 
SURVIVAL TIME 

Time intervals are in months. 

M2 = Alimta/cisplatin (upper curve) 
M39 = cispaltin alone (lower curve) 

Summary 
Group 
M2 
M39 
Combined 
Quantlles 

. Group 
M2 
M39 
Combined 

N Failed 
95 

103 
198 

Median Time 
13.3 

10 
11.9 

Tests Between Groups 
Test ChiSquare 
Log-Rank 3.8084 
Wilcoxon 4.2649 

N Censored 
73 
60 

133 

DF 
1 
1 

Lower95% 
11.4 
8.4 
10 

Mean 
12.8946 Biased 
11.1832 Biased 
12.1377 Biased 

Upper95% 
14.9 
11.9 
13.3 

Prob>ChiSq 
0.0510 
0.0389 

Std Dev 
0.57646 
0.55631 
0.41116 

25% Failures 
6.6 
5.4 

6 

Pathologic diagnosis of malignant pleural mesothelioma is sometimes difficult. Because 
of concern that some patients may have other kinds of cancer a subgroup analysis of 
survival was done including only patients with a histologic diagnosis of malignant pleural 
mesothelioma confirmed by central independent pathology review. This subgroup 

75% Failures 
21.5 
17.3 
18.9 
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analysis supports the primary survival analysis. The median survival times were 13 and 
10.2 months in the RT Alimtalcisplatin and cisplatin alone treatment groups, respectively 
(p=0.06). The median survival times were 14.4 and 10.3 months in the RT fully 
supplemented Alimta/cisplatin and cisplatin alone treatment groups, respectively 
(p=0.058). 

Confirmed Mesothelioma Diagnosis 
All RT Patients (303) 

Product·Limit Survival Fit 
Survival Plot 

1.0 ~~ 
0.9 
0.8 
0.7 

0> 
.~ 0.6 
> 
.~ 0.5 
::J 

Cl) 0.4 
0.3 
0.2 
0.1 

.'\.. 

'-..-._-\.., 

._, 
"-..., 

," 

O.O~~--~~~--~~--~~~--~~~ 

o 5 10 15 20 25 
SURVIVAL TIME 

Time intervals are in months. 

M2 = AlimtaiCisplatin (upper curve) 
M39 = cispaltin alone (lower curve) 

Summary 
Group 
M2 
M39 
Combined 
Quantiles 
Group 
M2 
M39 
Combined 

N Failed 
101 
107 
208 

Median Time 
13 

10.2 
11.1 

Tests Between Groups 
Test ChiSquare 
Log-Rank 3.3892 
Wilcoxon 2.6854 

N Censored 
52 
43 
95 

DF 
1 
1 

Lower95% 
10.8 

8 
10.1 

Mean 
13.9642 Biased 
12.0324 Biased 
13.0605 Biased 

Upper95% 
14.8 

12 
12.9 

Prob>ChiSq 
0.0656 
0.1013 

30 

Std Dev 
0.76937 
0.68229 
0.52762 

25% Failures 
6.1 
5.9 

6 

75% Failures 
20.6 

20 
20 
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Tumor Response and Time to Tumor Progression 

Tumor response and time to progression were assessed, but the results were not 
satisfactory. Tumor response criteria are not ",'ell established in pleural malignant 
mesothelioma where the tumor often grows in sheets rather than more spherical 
configurations. As shown below, the tumor response assessments were not consistent 
between the study Investigators and the two Independent reviewers, In addition FDA 
review of the submitted films could confirm the tumor response in only 47 ofthe 94 
patients in the Alimta/cisplatin treatment group for whom the Applicant claimed a tumor 
response. Thus the FDA does not believe it is appropriate to include numerical results for 
tumor response and time to progression in the labeling. It did appear that there is a better 
tumor response rate and longer time-to-tumor progression in the Alimtalcisplatin group. 

Prior to start of the study the FDA indicated to the Applicant that tumor response in this 
disease can not be reliably assessed and that the FDA would not make any important 
decisions regarding efficacy based on tumor response or time to tumor progression. 

Tumor response \vas assessed by the study Investigators and by two Independent 
reviewers. The protocol specified primary result was the assessment by the Independent 
reviewers, If the two Independent reviewers disagreed, a third Independent reviewer 
broke the tie. The Independent reviewers did not assess progression. 

APPEARS THIS WAY 
ON ORiGINAL 
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LILLY 
ALI1'lTA RESPONSES 

1'1=226 

Investigator 94 

Independent # 1 60 

Independent #2 71 • 

Independent 68 

Independent #1 72 

Independent #2 66 

Investigator 61 

Independent #2 88 

Independent #1 66 

Investigator 71 

Independent 84 

Independent #1 and #2 Disagree 28 

Independent #3 Resp 210f28 

FDA 47 
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Investigator 

Independent # 1 

Independent #2 

Independent 

Independent #1 

Independent #2 

Investigator 

Independent #2 

Independent #1 

Investigator 

Independent 

LILLY 
CISPLA TI~ RESPO!'lSES 

N=222 

37 

20 

24 

23 

27 

23 

20 

38 

23 

24 

30 

Independent #1 and #2 Disagree 19 

Independent #3 Resp 90f19 

fDA Not Done 
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Lung Cancer Symptom Scale 

Patients were assessed during the study using the Lung Cancer Symptom Scale (LCSS). 
Although there were statistically significant changes favoring the Alimta/cisplatin 
treatment group in ~ome of the components and in the overall score, none of the changes 
we!e cli:1ically important. 

Pulmonary Function Studies 

Patients were assessed with FVC, SVC and FEVl. The FDA Division of Pulmonary 
Drug Products recommends FVC as the most appropriate test of pulmonary function in 
this patient population because their main impairment is constrictive rather than 
obstructive. 

The Applicant's analysis compares the average change from baseline in RT patients in 
each treatment group. The average change in FVC from baseline is -+- 110 ml for the 
Alimtalcisplatin group and - 50 ml for the cisplatin alone group. This difference is 
statistically significant (p=0.001), but it falls within the nonnal variation of the test (200 
ml) per the American Thoracic Society and is not considered clinically important, per the 
recommendation of the FDA Division of Pulmonary Drug Products. 

To further assess the effect of treatment on pulmonary function this reviewer employed 
the electronic database todetenrune the proportions of patients in each treatment group 

. haYing an increase from baseline in FVC of 2: 400 ml and 2: 500 ml on at least one 
fellow-up visit and on at least 1\\'0 follow-up visits. Follow-up visits \\Jere six weeks 
apart. A second similar analysis detennined the proportions of patients in each treatment 
group having an increase from baseline in FVC of 2: 20% and 2: 30% on at least one 
follow-up visit and at least two follow-up visits. 

In the 337/448 (75<%) ofRT patients who had a baseline and at least one follow-up FVC, 
26.6% and 21.3% of Alimtalcisplatin group patients had an increase over baseline FVC 
of2: 400 ml and 2: 500 ml on at least one follow-up visit, respectively. The differences 
between the Alimtalcisplatin and cisplatin alone treatment groups are statistically 
significant. However, the increases in FVC were maintained for at least 6 weeks in only 
about half of the Alimtalcisplatin group patients. The difference be1\\'een treatment 
groups was no longer statistically significant. 

In the second analysis 28.4% and 17.2% of Alimtalcisplatin group patients had an 
increase from baseline FVC of 2: 20% and ~ 30% on at least one follow-up visit, 
respectively. The differences between the Alimta/cisplatin and cisplatin alone treatment 
groups are statistically significant. The increases in FVC were maintained for at least 6 
weeks in only about half of the Alimtalcisplatin group patients. But the difference 
between treatment groups remains statistically significant. Based on the results of these 
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two analyses, a claim for a modest beneficial effect on pulmonary function (FVC) can be 
made in the label. 

The results are presented in the following Tables. 

I 
1 

L 
i Increase 2: 400 ml 
I 2: I Visit 
! Increase 2: 500 ml 
I> 1 Visit 
I Increase 2: 400 ml 
! > 2 Visits 
i Increase 2:500 ml 

> 2 Visits 

FVC Increase from Baseline 
All Patients with Baseline and at 

Least One Follow-up FVC 
N=337 

AlimtaiCisplatin Cisplatin alone 
N=169 N=168 
26.6% 17.9 % 

21.3 % 11.9% 

13.6% 9.5% 

11.2 % 6.0% 

P Value * 

P=0.03 

P=O.OI 

P=0.19 

P=0.09 

* P values are Fishers Exact test, two-sided. 

Increase 2: 20% 
I> IVisit 
I Increase 2: 30% 
> 1 Visit 
Increase 2: 20% 
? 2 Visits 
Increase 30% 
> 2 Visits 

FVC Per Cent Increase from Baseline 
All Patients with Baseline and at 

Least One Follow-up FVC 
N=337 

AlimtaiCisplatin Cisplatin alone P Value * 
N=169 N=168 
28.4 % 13.7% P=O.OOI 

17.2 % 5.4 % P=0.0009 

14.2 % 7.1 % P=0.051 

8.3% 2.4% P=0.026 

* P values are Fishers Exact test, two-sided. 
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I 
I 

Safef)" Results: 

Adverse events are presented in the following Tables. 

Alimta is eliminated primarily by the renal route. In clinical studies, patients with 
crea;inine clearance ;?45 mUmin required no dose adjustments other than those 
recommended for all patients. Insufficient numbers of patients with creatinine clearance 
below 45 mL/min have been treated to make dosage recommendations for this group of 
p;jtients. Therefore, Aiirnta should not be administered to patients whose creatinine 
clearance is <45 mL/min using the standard Cock croft and Gault formula or GFR 
measured by Tc99m-DPT A serum clearance method. Supplementation with vitamin B 
12 and folic acid and concomitant treatment with de:amethasone are necessary to 
decrease adverse effects_ 

Adverse Events Summary (;?5% Incidence) in RT Population 

I Alimta/Cisplatin Cisplatin 
Adverse E\'ent N=226 N=222 I All grades Grade 3/4 All grades Grade 3/4 

I N 0/0 N 
I !'currophils. 'cranuloc\1es I 139 615 '65 

Fallcue I 187 82.7 41 
Leukocncs I 130 57.5 41 

I ]\;ausca ! 195 863 33 
i \'omitine I 145 64.2 31 
: D\'~pnea I 149 65.9 25 

LJ:I~nension 56 24.8 21 
t Chcs' pain 90 39.8 18 
i Hemo2Jobin 73 32.3 14 
I PialclcLS 66 29.2 J3 

Thr0rr:bosis.'em'o}lsm 14 6.2 12 
D:::!:-r:,ca with('u~ CC]OS10rr.v 64 28.3 11 

! Tumo, pain 42 18.6 II 
! D~c1\·d.-aijon 20 8.8 10 
i Storr.atitis 'phar\11eilis 81 35.8 9 

LAnorexia I 87 38.5 8 

i Con~tiratiC'?l 103 45.6 8 

i RenJi Ger.iwurinaTv-OlheT 73 32.3 8 
,.- Consl;rutior,3! Symptoms-Other , 22 9.7 6 
i Pleuritic pain 39 17.3 6 
! O,her pain 33 14.6 5 
! Pulmonarv-Other 42 18.6 5 
i F ebrilc neutropenia • 4 1.8 4 

\ Infection with grade 3 or 4 20 8.8 4 
Neutropenia 

I Infection without NeUITCJ!>Cnia 25 11.1 4 

i Other Gastrointestinal 44 19.5 4 

D\sr.ha£;a. es~ha~ilis. od\·noj>hagia 12 5.3 3 

M00d alteration-anxietv aeitation 26 IJ.5 3 
I Other endocrine 18 8.0 3 
I Ra~h "des.ouamation 61 no 3 
i At>dOr.lir.;;] pain or crampine I 21 9.3 2 
I E<kma 34 15.0 2 

I Fe,·er 36 15.9 2 
I Infe"ion 'Febrile Neutropenia-Other· 5 2.2 2 
, Jn~er ea, hearing 21 9.3 2 

Mood alteration-depression 28 12.4 2 
( O.her a.ucitorv 'heanne 15 6.6 2 

0/0 

28.8 
18.1 
18.1 
14.6 
13.7 
ILl 
9.3 
8.0 
6.2 
5.8 
5.3 
49 
4.9 
4.4 
4.0 
3.5 
3.5 
3.5 
2.7 
2.7 
2.2 
2.2 
1.8 
1.8 

1.8 
1.8 
1.3 
1.3 
1.3 
1.3 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

l'I 0/0 N 0/0 

33 14.9 5 2.3 
167 75.2 34 153 
45 20.3 3 I 1.4 

177 79.7 14 I 63 
117 52.7 8 I 3.6 
146 65.8 31 ! 144 
74 33.3 36 16.2 
69 31.1 i 16 ! 7.2 
34 15.3 I 0.5 
19 8.6 0 0.0 
10 4.5 9 4.~_ 
35 15.8 I 0.) 

37 16.7 12 SA 
2 0.9 2 0.9 
20 9.0 0 I 0.0 
61 27.5 I , 0.5 

90 ~0.5 j I 1.4 
66 29.7 6 I 2.7 
18 8.1 2 , 0.9 

39 17.6 10 4.5 
46 20.7 7 3.2 
37 16.7 4 J.8 
0 0.0 0 0.0 
13 5.9 I 0.5 

12 5.4 2 0.9 
30 13.5 I 0.5 
II 5.0 1 0.5 
24 10.8 I 0.5 
18 8.1 0 0.0 
26 11.7 0 0.0 
16 7.2 I 0.5 
33 14.9 5 2.3 
18 8.1 0 0.0 
4 1.8 0 0.0 
30 13.5 2 0.9 
21 9.5 3 1.4 
11 5.0 0 0.0 
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Other :nusculoskeleta! 18 , 
Alcnecia 31 
CO:)21: 90 
Creatinine 39 

I Dizziness·lj~htheacedness 20 
I Dv,pen,i~ hear10um 26 

Headache I 29 
Lather ncurolo[!y 1 18 
! SGPrrALT) i 17 
i Sweatin~ I 29 
! Tearing ! 15 
: \Vei2ht less i 42 
, 111~ornr.ia i 36 
I :-:europathv-senso:y 1 36 
I SGOT(AST) 18 
I Alkreic rhinitis I 20 
! Coniuncllvilis 21 
i O,;::r Derrnatolo!!v:Skin 16 

Other ocular/visual 12 
I T asl~ dist JI bance 21 
: Urinar,- frequcnC'v/ureencv 16 

* IlncJuded because cfirnponanee 

8.0 2 0.9 

13.7 I 0.4 
39.8 1 0.4 
17.3 I 0.4 
8.8 I 0.4 
11.5 I 0.4 
12.8 I 0.4 

8.0 I 0.4 
7.5 1 0.4 
12.8 I 0.4 
6.6 I . 0.4 
18.6 I 0.4 

15.9 0 00 
15.9 0 0.0 
8.0 0 0.0 
8.8 0 0.0 
9.3 0 0.0 
7.1 0 0.0 

S.3 0 0.0 

9.3 0 0.0 
7.1 0 0.0 

fl.PPH\RS nBS WAY 
ON ORiGiNAL 

18 8.1 12 0.9 
15 6.8 0 o.r 
82 36.9 2 0.9 
26 11.7 1 2 I 0.9 
19 8.6 0 00 
10 4.5 0 0.0 
24 10.8 I 0.5 
J3 5.9 I 0.5 
:0 I 9.0 1 i 0.5 
27 12.2 0 0.0 
I 0.5 0 0.0 
31 14.0 2 0.9 
40 18.0 I 3 1.4 
30 13.5 i 1 0.5 
12 5.4 I • 0.5 
8 . 3.6 ! 0 I 0.0 
I I 0.5 I 0 0.0 
15 6.8 to 0.0 
6 2.7 0 0.0 
15 6.8 0 0.0 
9 4.1 0 0.0 
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AdHrse EHnts Summary (~5% Incidence) in RT Fully Supplemented Population 

I Alimta/Cisplatin 
Adverse Ennt N=226 

I AJI grades Grade 3/4 
N 0' N % 1 /0 

, Nrurro?hi!s '~an~loc\'es 96 57.1 41 I 244 
I Fatirue 137 81.5 29 I 17.3 
: u-ako~),es I 92 I 54.8 26 15.5 I 

~3usea 142 84.5 20 11.9 

i~~nca 110 65.5 19 11.3 
I H\'t,enension 44 26.2 19 11.3 

VC'mitine 99 58.9 18 • 10.7 
Chest pain 68 40.5 14 8.3 

I Hemo£lohin 57 33.9 10 6.0 
! ThromboSIS/embolism 12 7.1 10 6.0 
! P!~te!et!' 44 26.2 9 5.4 
i Tumor pain 31 18.5 8 4.8 

Dehvdration 12 7.1 7 4.2 
Cons:ipation 78 46.4 6 3.6 

~ Diarrhea without colostomy 43 25.6 6 36 
i Oi:n:'f pain 26 15.5 5 3.0 
! Pulm0nar,-Other 34 20.2 5 3.0 
: Rcnzl-Gcnil0urinar\"-Olher 52 31.0 5 3.0 

Sloma:ilis:p~arYn£itis 47 28.0 5 3.0 
·AnOicxia 59 35.1 4 24 

i C onstirurion31 Symptoms-Other 18 10.7 4 2.4 
! lr.fc('li('ln without ?\C'u~ropcnja 21 12.5 4 2.4 

Other. Gastrointestinal 33 19.6 3 1.8 
I Pleuritic pain 29 17.3 3 1.8 

D\'spha\:ia. esopha.itis. odvnophal!ia 10 6.0 2 1.2 
Edema 24 14.3 2 J.2 
H'TKf21· .. cemia 8 4.8 2 J.2 

tj ;fecti0nFcbriJe Neutropenia-Other· 5 3.0 2 J.2 
I MDod altcration-deprcssiDn 23 13.7 2 J.2 
[ Other cardiovascular'general 19 IJ.3 2 J.2 
I O;h~, mU>cu10;i-elctal 14 n 2 1.2 
i Coufh 64 38.1 I I 0.6 

! Crr.~:imne :16 15.5 I 0.6 
DizzIness·1 i g ~theadedness 16 9.5 I 0.6 

! D,,;[,ep<ia heanbum 20 11.9 I 0.6 
i Headache 21 12.5 I 0.6 

lnfection .... ith grade 3 or 4 JO 6.0 I 0.6 
t\eurropcnia 
Mood alteration-anxie!\' agitation 22 13.1 I 0.6 
Other auditoT\,lhearin2 11 6.S 1 0.6 

Other endocrine 12 7.1 I 0.6 
Rash 'desquamation 37 22.0 1 0.6 

i Sv.eating 24 14.3 I 0.6 
I Abdominal pain or crampin~ J3 7.7 0 0.0 

Inner ear·hearing J3 7.7 0 0.0 
Insomnia 28 16.7 0 0.0 

I r-: europath\,-scnsorv 29 17.3 0 0.0 

I Other neurology 14 8.3 0 0.0 
I SGOT(AST) 14 8.3 0 0.0 

I SGPTIALT) 10 6.0 0 0.0 
, Weigh! loss 32 19.0 0 00 

Included because of imponance 

I 

Cisplatin 
N=222 

All grades Grade 3/4 

N 0/0 N % 
22 13.5 5 3.1 
120 73.6 21 12.9 
30 184 11 1 0.6 
128 78.5 i 9 5.5 
103 63.2 1 15 9.2 
56 34.4 29 17.8 
83 50.9 7 I 4.3 
50 30.7 i II 6.7 
24 14.7 I 0.6 
6 3.7 I 6 3.7 
15 9.2 I 0 0.0 
24 14.7 17 4.3 
2 1.2 12 I 1.2 
66 40.5 I I 0.6 
25 I 15.3 I 0.6 
42 258 7 I 4.3 
3 I 19.0 I 4 2.5 
50 30.7 I 4 2.5 
13 8.0 0 0.0 
44 27.0 I 0.6 
14 8.6 2 J.2 
7 4.3 1 0 I 0.0 
26 16.0 I 0.6 
31 19.0 8 4.9 
9 5.5 0 00 
25 15.3 I 4 I 2.5 
II 6.7 :6 I 3.7 
3 I 1.8 '0 0.0 
15 9.2 2 1.2 
19 IJ.7 3 1.8 
J3 8.0 2 J.~ 

61 37.4 1 2 1.2 
18 11.0 12 1.2 
16 9.8 0 0.0 
6 3.7 0 ! 0.0 
18 11.0 I 0.6 
6 3.7 0 0.0 

14 8.6 0 0.0 
g 4.9 0 0.0 
16 9.8 0 0.0 
16 9.8 0 0.0 
17 10.4 0 0.0 
13 8.0 I 0.6 
21 12.9 2 1.2 
31 19.0 I 0.6 
24 14.7 I 0.6 
II 6.7 I 0.6 
10 6.1 I 0.6 
17 10.4 I 0.6 
18 11.0 I 0.6 
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Grade 3/4 Adverse Events in Fully Supplemented versus !'lever Supplemented 
Patients treated with Alimta/Cisplatin 

! Adverse Events fully Supplemented l'e\'er Supplemented 
i % N=J68 % N=32 
'--i Neutr~phils'graDuloC\1es 24.4 37.5 

Fatiwe 17.3 31.3 
, :"eukoC'Yles 15.5 34.4 

Nausea 11.9 31.3 
D\'sp:Jea 1).3 12.5 
Hvpenension 11.3 3.1 

; Vomitin'> 10.7 34.4 
Chest pain 8.3 6.3 
Hemoelobin 6.0 9.4 
Thrombosis 'embolism 6.0 3.1 

~latelets 5.4 9.4 
I Tumor pain 4.8 6.3 
. Deiwdration 4.2 9.4 
, Constipation 3.6 3.1 
! Diarrhea without colostomy 3.6 I 9.4 

I Febrile neutropenia 0.6 9.4 
! Infection with Grade3 i 4 Neutropenia 0.6 6.3 

CONCLUSION 

Safety and efficacy have been adequately demonstrated. 

RECO.\1.\lENDA nON 

This NDA is approvable with labeling revisions. Please see labeling revisions by the 
fDA Alimta review team. 

I 
! 
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Clinical Re,Tie,v for NDA 21-462 

Executive Summary 

I. Recommendations 

1. Recommendation on Approyability 

One single-blind, randomized, controlled trial, demonstrating the efficacy and safety of 
AJimta in combination with cisplatin for the treatment of malignant pleural mesothelioma 
patients whose disease is either unresectable or who are not candidates for curative surgery 
has been submitted and reviewed. The pivotal trial was multicenter with United States and 
non-US sites. The combination of Alimta plus cisplatin is the first chemotheraupetic regimen 
to demonstrate a survival benefit in malignant pleural mesothelioma in comparison to a 
control regimen. 

The overall survival analyses ofthe randomized and treated CRT) and the intent-to-treat 
populations demonstrated a statistically significant improvement in survival in favor of the 
alimta/cisplatin arm compared to cispJatin alone. In the fully folic acid/vitamin B 12 
supplemented group, the alimtalcisplatin arm was favored and was marginally statistically 
significant. Sixty-seven percent of the patients enrolled on study had pathologically 
confirmed mesothelioma; in the confmned mesothelioma subset, survival analyses of the RT 
and the fully folic acid/vitamin B 12 supplemented groups demonstrated a marginally 
significant survjval ad\'antage in favor of the alimtalcisplatin arm. The under-powered 
female subgroup demonstrated in RT and the fully folic acid/vitamin B12 supplemented 
groups a statistically significant survival advantage in favor ofthe alimtalcisplatin; a similar 
analysis in the much larger male subgroup demonstrated only trends in favor of the 
alimtalcisplatin arm). The white subgroup demonstrated, in the RT and the fully folic 
acid/vitamin B] 2 supplemented groups, a statistically significant survival advantage in favor 
of the alimtalcisplatin; the under-powered non-white group demonstrated a trend in favor of 
alimta/cisplatin in theRT group and trend in favor of cisplatin in the fully folic acid/vitamin 
Bl2 supplemented group. The age < 65 years subgroup demonstrated, in the RT and the fully 
folic acid/vitamin B] 2 supplemented groups, a survival advantage in favor of the 
alimtalcisplatin that was statistically significant and margina])y significant, respectively. The 
age ~ 65 years subgroup demonstrated trends in favor of the alimtalcisplatin ann. 

Alimta in combination with cisplatin has satisfactorily demonstrated a consistent survival 
advantage compared to cisplatin alone in patients with pleural malignant mesothelioma in a 
randomized, single-blinded study. . 

I Lilly did a multifactorial survival analysis considering prognostic factors and there was no gender effect; ISE 
document submitted 3/24/2003. 
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The common grade 3 or grade 4 laboratory toxicities in the RT group treated with Alimta 
plus cisplatin were neutropenia (28.8%), leucopenia (18.1 %), thrombocytopenia (5.8%) and 
anemia (6.2%). In a subgroup analysis of patients fully supplemented with folic acid + 
vilamine B12 (fS); the Alimta + cisplatin treated ann had neutropenia (24.4%), leucopenia 
(15.5%), anemia (6%), thrombocytopenia (5.4%) while the cisplatin only ann had 
neutropenia (3.1 %), leucopenia (0.6%) and decreased creatinine (I %). The common 
nonlaboratory grade 3 and grade 4 adverse events in the RT group treated with Alimt~ + 
cisplatin were fatigue (18.1%), nausea (14.6%), vomiting (13.7%), diarrhea (4.9%), 
dehydration (4.4%), stomatitis (4%), anorexia (3.5%) and rash (1.3%). In the fS group, the 
patients treated with Alimta + cisplatin had fatigue (~7.3%), nausea (11.9%), vomiting 
(10.7%), dehydration (4.2%), diarrhea (3.6%), stomatitis (3%) and anorexia (2.4%). 
Supplementation with folic acid + vitamin B12 reduced many of the laboratory and non
laboratory toxicities in comparison to a never supplemented subgroup. 

However, the demonstration of the survival benefit is based on only one randomized, control 
trial which had challenges with regard to pathology confirmation, eligibility based on 
measurable disease, response evaluation, the addition of folic acid plus vitamin B 12 into the 
ongoing pivotal trial, and fmancial disclosure. In view that these deficiencies could be the 
result of bias and affect the survival benefit, replication of the survival benefit in another 
randomized, controlled trial appears desirable although not required for approval. 

Based on this review of NDA 21-462, Alimta in combination with cisplatln is clinically 
app:-ovable for the treatment of malignant pleural mesothelioma patients whose disease is 
either unresectatlle or who are not candidates for curative surgery. 

2. Recommendation on Phase 4 Studies andlor Risk Management Steps 

No clinical Phase 4 studies are recommended 

II. Summary of Clinical Findings 

1. Brief Oven'iew of Clinical Program 
Product name: ALlMT A (pernetrexed, MT A, L Y231514) for injection 
Class of Drug: antineoplastic (cytotoxic); antimetabolite (antifolate) 
Route of Administration: Intravenous 

Indication studied: ALlMT A in combination with cisplatin is indicated for the 
treatment of patients with malignant pleural mesothelioma whose disease is either 
unresectable or who are not candidates for curative surgery. 
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Important Trials: 
Protocol H3E-MC-JMCH(g): A Single-blind Randomized Phase 3 Trial of 
MT A 2 plus Cisplatin versus Cisplatin in Patients with Malignant Pleura) 
Mesothelioma (Pivotal trial; reviewed by FDA) 

Enrolled: 226 alimta plus cisplatin arm (168 folic acid + Vitamin 
B 12 supplemented 168; 58 partially supplemented or never 
supplemented); 222 cisplatin alone arm (163 folic acid + Vitamin 
B 12 supplemented, 59 partially supplemented or never 
supplemented). 

Protocol H3E-MC-JMDR Phase 2: A Phase 2 Trial ofLY231514 
Administered Intravenously Every 21 Days in Patients with Malignant 
Pleural Mesothelioma (Supported trial; not reviewed by FDA) 

Enrolled: 64 (43 folic acid + Vitamin B12 supplemented; 21 never 
supplemented) 

2. Efficacy 

Iln the pivotal trial, A Single-blind Randorrllzed Phase 3 Trial of MTA 3 plus 
Cisplatin versus Cisplatin in Patients with Malignant Pleural Mesothelioma, 
survival was the primary endpoint. The following table illustrates the survival 
benefit achieved in this randomized, controlled trial. 

r GROUP -'-1 MIMT AlCISPLATIN I SURVIVAL, MEDL'N 
Randomized and treated ] 2.1 months 

I (n=448) 
Fully folic acid/vitamin 13.3 months 

B 12 supplemented 
(n=331 )) 

Partial supplemented + 
never supplemented 

(n=)] 7) 
Intent-to-treat 

(n:0456) 
Con finned mesothelioma 

pathology 

Randomized and treated 
(n=303) 

2 alimta 
3 alimta 

9.5 months 

12 months 

13 months 

CISPLA TIN ALONE I 
SURVIVAL, MEDIAN 

9.3 months 

10 months 

7.2 months 

9.3 months 

10.2 months 

p-yz.lue 
loe-rank 
0.021 

0.05] 

0.253 

0.0205 

0.066 
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GROUP 

I 
Confinned mesothelioma 

pathology . 

" Fully folic acid/vitamin ., 
; 

I B12 supplemented 
! (n=220) 

I 
Gender 
Female 

Randomized and treated 
(n=83) 
Gender 
Female 

i Fully folic acid/vitamin 
B] 2 supplemented 

(n=61) 

I 
Gender 
Male 

I Randomized and treated 
(n=365) 
Gender 
Male 

I Fully folic acid/vitamin 

I B 12 supplemented 

I. 

(n=270J 
Race 

i 
Whit'e 

Randomized and treated 
(n=410) 

~ Race 
White 

Fully folic acid/vitamin 
BI~ supplemented 

(n=303) 
Race 

Non-white 
Randomized and treated 

(n=38) 
Race 

Non-white 
Fully folic acid/vitamin 

BI2 supplemented 
(n=28) 

Age 
< 65 years 

Randomized and treated 
(n=279) 

ALIMT AlClSPLA TIN 
SURVIVAL MEDLA.N 

14.4 months 

15.7 months 

18.9 months 

11 months 

12.8 months 

12.2 months 

13.3 months 

9 months 

8.8 months 

13.3 months 

CISPLA TIN ALONE p-value 
SURVIVAL, MEDIAN IOQ-rank 

10.3 months 0.058 

, 
I 

7.5 months 0.012 

7:4 months 0.01 

9.4 months 0.176 

10.4 0.388 

9.3 monts 0.024 

]0.2 months 0.026 

8.4 months 0.715 

9.55 months 0.619 

10.2 months 0.02 
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, 

I 

i 

GROuT ALl.MT A/CISPLA TIN CISPLA TIN ALONE p-value 
SURVIVAL, MEDIAN SURVIVAL, MEDIAN loe-rank 

Age 14.7 months 10.8 months 0.052 
< 65 years. 

FulIy folic acid/vitamin 
B12 supplemented 

(n=204) 
Age ]0 months 7.5 months 0.376 

~ 65 years 
Randomized and treated 

(n=]69) 
Age 12.2 months 8.7 months 0.503 

:::: 65 years 
Fully folic acid/vitamin 

B] 2 supplemented 
(n=127) 

The data supports the following indication: 
ALIMT A in combination with cisplatin is indicated for the treatment of 
patients with malignant pleural mesothelioma whose disease is either 
unresectable or who are not candidates for curative surgery. 

The combination of Alimta plus cisp]atin is the first chemotheraupetic regimen to 
demonstrate a survival benefit in malignant pleural mesothelioma in comparison to a 
control regimen. 

APNJ\RS TH\S WAY 
ON ORiGiNAL 
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i 
I! 
I 
I 

Response rate was a secondary endpoint for study JMCH. The following table i1Jm,trates 
the response rate demonstrated in patients with a confirmed pathological diagnosis of 
mesothelioma. 

ALlMTA + CISPLATIN, FDA CISPLA TIN ALONE, 
COl\TfIRMED RESPONDERS LILL Y LISTED RESPOr--.TIERS 

Proportion Response rate 95%CI Proportion Response 95%CI 
rate 

overall 381153 25% 18,32 251149 I 17% 11,23 
tresponse rate 
,Iepithelial 35/130 27% 29,35 22/127 17% 11,24 
Mixed 3/15 20% -0.2,37 1113 , 8% -7,22 
ISarcomatoid 0/8 0% 2/9 22% -5,49 

Ifolic acid/vitamin 291111 26% 18,34 2111 08 19% 12,27 
B12 
~Plementation I 
Partial 3/20 15% -0.7,31 3114 21% -0.1,43 
.supplementation 
never supplemented 6/22 27% 9,46 1127 4% -3,11 

In contrast to the survival endpoint and although the response rate of the alimta + 
cisplatin arm was higher than the cisplatin alone arm, response rate was not a 
rigorous endpoint in study JMCH for a number ofreasons. 

At the End of Phase II meetings, the FDA indicated to Lilly that tumor response 
rhte in mesothelioma could not be reliably assessed and that the FDA would not 
make any important decisions regarding efficacy based on tumor response rate or 
time to tumor progression. 

3. Safety 

The pivotal trial was a multicenter, randomized, single-blind Phase III trial in chemo
naj"ve patients with malignant pleural mesothelioma (MPM) treated with Alimta in 
combination with cisplatin compared to patients who received cisplatin alone. Alimta was 
administered at a dose of 500 mg/m2 intravenously over approximately 10 minutes 
followed approximately 30 minutes later by cisplatin, 75 mgl m2 intravenously over 
approximately 2 hours OD Day 1 of each 21- day cycle. In the cisplatin only arm, normal 
saline which did not contain Alimta was administered intravenously over approximately 
10 minutes followed approximately 30 minutes later by cisplatin, 75 mgt m2 

intravenously over approximately 2 hours on Day 1 of each 21- day cycle. Patients in 
both arms were pre- and post- hydrated according to local practice. Dexamethasone 4 mg, 
or equivalent corticosteroid was taken orally nvice per day on the day before, the day of, 
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and the day after each dose of Alimta plus cisplatin. Folic acid supplementation, 350-
1000 jlg or equivalent was taken orally daily beginning approximately 1 to 3 weeks prior 
to the first dose of Alimta plus cisplatin and continued daily until the patient discontinued 
from study therapy. A vitamin B12 injection, lOOO Ilg was given intramuscularly 
approximately 1 to 3 weeks prior to the first dose of Alimta plus cisplatin and was 
repeated approximately every 9 weeks until th:! patient discontinued from study therapy. 

The median age ofpatiems at the time ofrandomization was 60 years. Although 456 
patients were randomized, 8 patients did not receive the study drug; a total of 448 patients 
were treated and received at least one dose ofs~y drug(s). The primary analysis of this 
study was performed on the population of all patients who received study drug in the 
treatment arm. A subgroup analysis was performed on patients who received folic acid 
and vitamin BJ2 supplementation during the entire course of study therapy. Randomized 
and treated patients completed a median of 6 cycles of the Alimtalcisplatin arm and 4 
cycles of the cisplatin only arm. Supplemented patients completed a median of six cycles 
and nonsupplemented patients completed a median of 2 cyc les of AJimta/cispJatin. The 
planned mean dose for AJimta and cisplatin were 166.7 and 25 mg/m2/wk respectively. 
The mean dose delivered was 153.4 mg/m2/wk of Alimta and 23.2 mg/m2/wk of cis plat in 
in the RT group and 154.6 mg/m2/wk and 23.4 mg/m2/wk in the FS group. When used 
alone, cisplatin was given at 24.1 mg!m2/wk. The percent of planned dose intensity was 
92/92.8% for Alimtalcisplatin in the RT group and 92.7/93.6% Alimta/cisplatin in the FS 
group. 96.4% of cisplatin alone could be given in both the RT and FS groups. In the RT 
group, 308 (28.9%) dose delays were reported in the Alimta/cisplatin arm and 171 
(19.5%) in the cisplatin alone arm. Scheduling conflicts constituted the majority of dose 
delays. The most common clinical cause of dose delay on both anns was neutropenia. 
On both arms, cycle 4 was the cycle with the most delays. The common grade 3 or grade 
4 laboratory toxicities in the RT group treated with Alimtalcisplatin were neutropenia 
(28.8%), leucopenia (l8.l %), thrombocYlOpenia (5.8%) and anernia (6.2%); in the 
cisplatin only arm, neu~ropenia (2.3%), leucopenia (1.4%) and decreased creatinine (1%) 
\\'ei'e the common toxicites. In the FS group, the Alimtalcisplatin treated ann had 
neutropenia (24.4%), leucopenia (15.5%), anemia (6%), thrombocytopenia (5.4%) while 
the cisplatin only arm had neutropenia (3.1 %), leucopenia (0.6%) and decreased 
creatinine (1 %). The common nonlaboratory grade 3 and grade 4 adverse events in the 
RT group treated with Alimta/cisplatin were fatigue (I8.l %), nausea (14.6%), vomiting 
(13.7%), diarrhea (4.9%), dehydration (4.4%), stomatitis (4%), 2.!1orexia (3.5%) and rash 
(1.3%). In the cisplatin alone arm the common adverse events were fatigue (15.3%), 
nausea (6.3%), and vomiting (3.6%). In the FS group, the patients treated with 
Alimtalcisplatin had fatigue (17.3%), nausea (11.9%), vomiting (I 0.7%), dehydration 
(4.2%), diarrhea (3.6%), stomatitis (3%) and anorexia (2.4%). Those in the cisplatin 
alone arm had fatigue (12.9%), nausea (5.5%) and vomiting (4.3%). A comparison 
between the two treatment arms in the FS group showed a statistically significant 
difference for neutrophils and leukocytes with more neutropenia and leucopenia in the 
Alimta/cisplatin group. Effect of supplementation reduced many of the laboratory and 
non-laboratory toxicities. 

Use of vitamin supplementation by patients must be emphasized. Patients treated with 
Alimta must be instructed to take low-dose folic acid daily so that at least 5 doses are 
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taken during the 7-day period preceding the first dose of Alimta and continuing until 21 
days after the last dose. Patients must also receive I injection of vitamin BJ~ during the 
week prior to receiving the first dose of Alimta and every 3 cycles thereafter during 
therapy. Subsequent vitamin BI2 injections may be given the same day as Alimta. 
Alimta with dexamethasone or equivalent reduces the incidence and severity of 
cutaneous reactions. 

As a class, folic acid antimetabolites have been demonstrated to produce manifestations 
of developmental toxicity such as gro\\1h retardation, embryo lethality, and 
malformations. Alimta was found to be embryo toxic at doses of 10 mgi kg (30 mg! m2

) 

and fetotoxic causing fetal malfonnations (cleft ~Iate) at doses of 5 mg.! kg (15 mg! m\ 
There are no studies ofAlimta in pregnant women. If Alimta is used during pregnancy, or 
if the patient becomes pregnant while taking Alimta, the patient should be apprised of the 
potential hazard to the fetus. 

As with other anti-folate drugs, there is a potential for serious adverse reactions in 
nursing infants and nursing should be discontinued if the mother is treated with Alimta. 

Alimta is eliminated primarily via the renal route. Patients with a creatinine clearance of 
< 45 ml/rnin, calculated with the mean body weight by the formula of Cockcroft and 
Gault, should not receive Alimta. 

As with other antifolates, caution should be exercised when concomitant administration 
of Alimta with nonsteroidal anti..:inflanunatory drugs are used. 

Patients with clinically significant pleural effusions have been excluded in studies 
performed with Alimta. Before starting treatment, pleural effJsions should be drained. 

The safety evaiuation seems adequate for marketing for this indication. Areas of caution 
and limited safety experience have been noted above. 

Extent of Exposure 

Drug AdministratiOll 

Of the 456 patients randomly assigned to a treatment ann, 448 (98.2%) received 
Alimtal cisplatin or cisplatin monotherapy. These patients constitute the 
randomized and treated (RT) population for this study. Of these, 226 patients 
were randomized to and treated with Alimtalcisplatin and 222 patients were 
randomized to the cisplatin alone ann and received at least one dose of cisplatin. 
Among these 448 patients, 331 patients were fully supplemented and constituted 
the fully supplemented (fS) popUlation for this study. Of the 331 patients, 168 
were randomized and treated with Alimtalcisplatin and 163 were randomized and 
treated with cisplatin alone. 
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Among the RT patients, a median of six cycles (range: 1 - 12 cycles) were 
completed on the Alimta! cisplatin ann compared with four cycles (range: 1 - 9 
cycles) completed on the cisplatin alone ann. A total of 120 (53.1 %) patients on 
the AlimtaJ cisplatin ann and 89 (40.1 %) patients on the cisplatin alone arm 
completed at leas! six cycles of therapy while 18 (8.0%) patients on the AliffitaJ 
cisplatin arm compared with 19 ( 8.6%) patients on the cisplatin alone ann 
completed only one cycle. The duration of treatment was greater in the 
Alimtalcisplatin ann than in the cisplatin alone arm. 

Among the FS patients, a median of six cycles of therapy were delivered on the 
Alimta! cisplatin ann compared with four cycles delivered on the cisplatin alone 
arm. In addition, among FS patients, a total of 97 (57,7%) patients on the AlirntaJ 
cisplatin arm versus 66 (40.5%) patients on the cisplatin alone arm completed at 
least six cycles of therapy. Thirteen (7.7%) patients on the Alimtal cisplatin arm 
compared with 15 (9.2%) patients on the cisplatin alone arm completed only one 
cycle. 

Within the Alimtal cisplatin arm, FS patients received a median of six cycles 
compared with two cycles in the never-supplemented (NS) patients (p=< 0.001). 
For the cisplatin alone ann, there was also a difference favoring a ·larger number 
of cycles in the FS group (p= 0.049). 

Among RT patients, 1066 cycles were administered to patients on the 
Alimtalcisplatin arm while 877 cycles were administered to patients on the 
cisplatin alone arm. On the Alimta! cisplatin ann, 96.6% of the Alimta cycles and 
96.5% of the cisplatin cycles were administered at full dose. On the cisplatin 
alone aml, 99.7% of cycles were given without any dose adjustment. 

AJimta exposure was for a median of 18 weeks. The median doses of Alin1ta and 
cisplatin were higher in those funy supplemented. Patients in both arms received 
> 90% of the planned dose intensity. Patients receiving Alimta in the RT group 
received a relative dose intensity of 92% of the protocol specified Alimta dose 
intensity and patients treated with cisplatin in the same group received 92.3% of 
the projected dose intensity with Alimta compared to 96.5% cisplatin alone. 
Similarly, after supplementation, 92.7% Alimta, 93% cisplatin when given with 
Alimta and 96.4% cisplatin when given alone were the relative dose intensities. 

4. Dosing 

The results of the pivotal trial, JMCH, provided confidence in the efficacy and 
safety of alimta + cisplatin (plus folic acid and vitamin B 12) in patients with 
malignant pleural mesothelioma. However, the underlying science of the addition 
offolic acid and Bl2 to an antifo)ate regimen did not provide confidence with 
known in vitro and in vivo anti folate pharmacology. This issue is discussed in 
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detail in section 5 (Important Issues with Pharmacologically Related Agents) of 
this review. 

5. Special Populations 

5.] Gender, Race, and Age 

Below are the survival analyses for gender, race, and age from the pivotal trial, study 
JMCH. 

GROUP ALIMT AlCISPLA TIN CISPLA TIN ALONE p-value 
SURVIVAL, MEDIAN SURVIVAL, MEDLA.N log-rank 

Gender 15.7 months 7.5 months 0.012 
Female 

Randomized and treated 
(n=83) 
Gender ] 8.9 months 7A months 0.01 
Female 

Fully folic acid/vitamin 
B 12 supplemented 

(n=6] ) 
Gender 1] months 9A months 0.176 
Male 

Randomized and treated 
(n=3651 
Gender 12.8 months lOA 0.388 
Male 

Fully folic acid/vitamin 
B 12 supplemented 

(n=270) 
Race ]2.2 months 9.3 monts 0.024 
White 

Randomized and treated 
(n=410) 

Race 13.3 months 10.2 months 0.026 
White 

FuJly folic acid/vitamin 
B 12 supplemented 

(n=303) 
Race 9 months 8A months 0.715 

Non-white 
Randomized and treated 

(n=38) 
Race 8.8 months 9.55 months 0.619 

Non-white 
Fully folic acid/vitamin 

B 12 supplemented 
(n=28) 
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GROt]P ALiMI A/CISPLA TIN CISPLATIN ALONE p-value 
SUR VIVAL, MEDIAN SURVIVAL, MEDIAN JOQ-rank 

Age 13.3 months 10.2 months 0.02 
< 65 years. 

Randomized and treated 
(n=279) 

Age 14.7 months 10.8 months 0.052 
I < 65 years 

Fully folic acid/vitamin 

I B12 supplemented 
I (n=204) 

Age 10 months 7.5 months 0.376 
:::.. 65 years 

Randomized and treated 
I (n= 169) 

Age 12.2 months 8.7 months 0.503 
::: 65 years 

Fully folic acid/vitamin 
B 12 supplemented 

(n=127) 

The under-powered female subgroup demonstrated in randomized and treated and the fully folic 
acid'vitamin B 12 supplemented groups a statistically significant survival advantage in favor of 
the alimta'cispJatin; a similar analysis in the much larger male subgroup demonstrated only 
~rends in favor of the alimta/cisplatin ann4

. The white subgroup demonstrated, in the 
randomized and treated and the fuJly folic acid/vitamin B12 supplemented groups, a statistically 
significant survival advantage in favor of the alimtalcisplatin; the under-powered non-white 
group demonstrated a trend in favor of alimtalcisplatin in the randomized and treated group and 
trer.d in favor of cisplatin in the fully folic acid/vitamin B 12 supplemented group. The age < 65 
years subgroup demonstrated, in the randomized and treated and the fully folic acid/vitamin B 12 
supplemented groups, a survival advantage in favor of the alimtalcisplatin that was statistically 
significant and marginally significant, respectively. The age 2: 65 years subgroup demonstrated 
trends in favor of the alimtalcisplatin ann. 

5.2 Pregnancy and Nursing 

As a class, folic acid ant-imetabolites have been demonstrated to produce manifestations 
of developmental toxicity such as growth retardation, embryo lethality, and 
malfonnations. Alimta was found to be embryo toxic at doses of 10 mgt kg (30 mg! m2

) 

and fetotoxic causing fetal malfonnations ( cleft palate) at doses of 5 mg! kg (15 mg! m2
). 

There are no studies of Alimta in pregnant women. If Alimta is used during pregnancy, or 
if the patient becomes pregnant while taking Alimta, the patient should be apprised ofthe 
potential hazard to the fetus. 

4 Lilly did a multifactorial survival analysis considering prognostic factors and there was no gender effect; ISE 
document submitted 3124l2003. 
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CLII"I CAL REV1E\V 

Clinical Review Section 

CLinical Review 

I. Introduction and Background 

1. Drug Established and Proposed Trade ~am'e, Drug Class, Sponsor's Proposed 
Indication(s), Dose, Regimens, Age Groups 

Product name: ALIMTA (pemetrexed, MTA, L Y231514) for injection 

Drug Class: antineoplastic (cytotoxic); antimetabolite (anti folate) 

Indication Proposed: ALIMTA in combination with cisplatin is indicated (or the 
treatment of patients with malignant pleural mesothelioma whose disease is either 
unresectable or who are not candidates for curative surgery. 

Regimen: 

o ALIMT A, 500 mg/m2 administered as an intravenous infusion over 
10 rrlinutes on day 1 of each 21-day cycle. 

• Cisplatin, 75 mg/m2 infmed over 2 hours beginning approximately 30 minutes 
after the end of ALIMT A administration. Patients should receive hydration 
consistent with local practice prior to and/or after receiving cisplatin . 

., Premedication Regimen 
dexamethasone 4 mg was given by mouth twice daily the day before, the 
day of, and the day after ALIMT A administration. 

folic acid (at least 5 daily doses must be taken during the 7-day period 
preceding the first dose of ALIMTA) 350 to 1000 flg oraiiy per day; folic 
acid dosing should continue during the full course of therapy and for 
21 days after the last dose of ALIMTA. 

Vitamin Bl2 1000 J.lg by intramuscular injection during the week preceding 
the first dose of ALIMTA; vitamin B12 is repeated every 3 cycles 
thereafter. 

Age group: greater than 18 years of age 

2. State of Armamentarium for Indication 

There are no other approved chemotherapeutic agents for malignant pleural 
mesothelioma. 

3. Important Milestones in Product Development-From IND to NDA 
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CLIl'IICAL REVIE\V 

Clinical Review Section 

, 
I MEETING, INDICATION, AGREEME~TS OR FDA 

SUBMISSION, OR PROTOCOL, RECOIvl\1ENDA TlONS 
.ACTION ISSUES 

" Julv 8. 1992 t .' , 
Original IND Phase 1 trial of 

I submission LY231514 
administered as a 

I bolus infusion every I 

7 days 

• I proposed starting 
dose: 40 mg/m2 

II AUg1lst 7,1992 Clinical hold Animal data does not 
support proposed starting 

! dose 
I September 11, 1992 Removal of clinical New proposed starting 
I hold dose: 10 mg/m2 

(DL T @ 40 mg/m2) 
i September 25., 1998 151 End of Phase 2 Indication: treatment 

I 
meeting of pleural 

mesothelioma5 

I 

I 
! 600 mg/m2 vs. 500 FDA advice: 500 mg/m2 

I 
I mg/m2 dose q 3 wks 

I Endpoints for FDA advice: survival as 

I I mesothelioma: primary endpoint; blinded 
reesponse rate, study; addition of 
clinical benefit vitamins to MT A without 

data that efficacy is not 
reduced is risky 

Accelerated approval Survival (superior) as the 
based on response endpoint for full approval 
rate or clinical benefit (e.g., 

reduction in pain, 
shortness of breath, 
tumor-related symptoms) 
in a blinded tria] 

~ There was also a discussion ofNSCLC: Treatment of advanced NSLC whose disease has recurred or progressed 
following platin- or taxane based therapy 
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I 

I 
I 

" 
I 
I 

December 3, 1998 
Serial #149 

I 
I. 
I December 18, 1998 

I 

! 

February 12, 1999 
Serial 
#150 

CLINI CAL REVIE\V 

Clinical Review Section 

MEETING, INDICA TION, AGREEMENTS OR FDA 
SUB!\lISSION, OR PROTOCOL, RECO!vL1y1ENDATIONS 
ACTION ISSUES 

Unidimensional FDA uncertain 
measurements will 
provide sufficient 
information for 
response 

Two studies for 
mesothelioma lead I 
indication; confirmatory I 
evidence may come from I 
a closely related disease, 
i.e., NSCLC I 

Telecon in follow-up Double-blinding 

II 
to 9/28/98 EOP2 problematic: 
meeting 

Placebo approval by Division not familiar with 
foreign regulatory placebo restrictions in 
authorities was a other countries 
problem 

Sponsor to go back to 
foreign regulatory 
authorities and submit a 
proposal to the Division 

Telecon in follow-up European Improved clinical benefit 
to 9l 28/98 EOP2 investigators will not would be considered more 
meeting and 12/3/98 do a double-blinded robust in a double-blind 
telecon trial trial 

Sponsor to submit a 
proposal describing how a 
single-blinded study of 
clinical benefit would be 
appropriated for study 
JMCH 

Single blinded study A single-blind muti- FDA: 
with clinical benefit as center randomized 
basis for full approval Phase III study in • Double-blinded trial 

patients with 
Mesothelioma malignant pleural • Separate assessment of 
protocol review mesothelioma each component of 

clirucal benefit 
Interim analysis endpoint 
comp_aring clirucal 
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I 

I 
I 
I 

. Ap:il 23, 1999 

l-
I May 12, 1999 

June 25, 1999 

I 

Ii 
'. 
-

~ 

I 

CLI]\'ICAL REVIE\V 

Climcal Review Section 

MEETING, INDlCA TION, AGREEME1\TS OR FDA 
SUBMISSION, OR PROTOCOL, RECOMMENDATI01\S 
ACTION ISSUES 

benefit response on 
75 qualified patients 
per .anTIS 

2nd pivotal trial in 
Efficacy analysies mesothelioma: 
will be perfomed on cisplatin + MT A vs. 
intent-to-treat cisplatin + gemcitabine; 
population superior survival 

Survival will be 
primarv endpoint 

151 patient entered on 
JMCH 
151 patient randomized 
on JMCH 
20a End of Phase 2 Indication: MT A in See EOP2 meeting 
me~ting patients with 9/23/98 

mesothelioma 

Unidimensional FDA: Survival is the 
tumor measurements primary endpoint; full 

survival data to be 
Response rate, TIP, submitted with NDA 
clinical benefit as 

I endpoints for If clinical benefit is to 
accelerated approval suffice for approval: 

I double-blinding strongly 
Submission ofNDA advised 
based on interim 
analysis of response Commitment to complete 
rate, TTP, and 280-patient trial even if 
clinical benefit results are positive at 

interim analysis because 
clinical benefit has not 
been shown to correlate 
with survival 

Confirmatory evidence 
from a closely related 
disease, i.e., NSCLC 

FDA urged Lillv to design 
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! 
I 
i 
I 

I , 

I 
I 

I 

I 
I 

1'\ovember 8 and 
! December 3, 1999 
I 
I FDA response 
I faxed 12/21/99 
i 

i December 2, 1999 

i December 22, 1999 

J\hrch 1,2000 

CLINICAL REVIE'V 

Clinical Review Section 

MEETING, INDICA TION, AGREEME!'TS OR FDA 
SUB~lISSIO~, OR PROTOCOL, RECOMMENDA T]O~S 
ACTION ISSUES 

a 2nd RCT in pleural 

! 
mesothelioma 

Positive evidence of I 

I clinical efficacy for TTP, 
CB, or RR at interim 

I • analysis + Phase 2 data 

FDA: Phase 2 data from 
mesothelioma would be 
supportive if responses 
can be convincingly 

1 demonstrated 

Rolling submission under 
Fast Track: review clock 
starts when submission 
complete 

Protocol amendment Proposed adding Disagreement with 
Serial #191 and#195 vitamins to ongoing addition of vitamins: 

mesothelioma trial 

• No statistical plan 

• Conm1itment to 
completing 280-
patient trial 

FDA proposed MT A ± 
vitamins trial 

Implementation of 
vitamin 
supplementation 
Serial #200 and #20] Proposed adding Non-support for adding 

vitamins to ongoing vitamins to the ongoing 
mesothelioma trial mesothelioma registration 

trial 
3Td End of Phase 2 MT A in patients with 
meeting mesothelioma 

Proposed addition of FDA options: 
vitamins to oneoing 1. Tem~orarily closine 
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March 8, 2000 
I (serial #212) and 
I April 13, 2000 
, (serial #220) 

CLII\ICAL RE\lE\V 

Clinical Review Section 

MEETING, 
SUB~llSSI0N, OR 
ACTION 

Follow-up questions 
on EOP2 

INDJCA nON, 
PROTOCOL, 
ISSUES 
trial 

• 

2nO-line NSCLC trial 
as supporting trial for 
mesothelioma or 
Phase II data from 
mesothelioma trial(s) 
for support of 
mesothelioma 

AGREEMENTS OR FDA 
RECOM.MENDATIONS 

trial; conduct a Phase 
1 trial with MT A + 
vitamins 

2. Stop current trial and 

I 

I open a nev,· trial .. ,rilli a II 

new protocol and new 
dose 

3. Continue current trial 
with addition of 
vitamins and 
recalculate sample size 

Lilly opted for #3 

After ISO patients are 
treated with vitamin 
supplementation, a 
survival analysis will be 
done polling the approx. 
] 50 patient without 
vitamin suppiementation 

FDA concern about ability 
to d~tem:jne ~he benefit of I 
addmg vJtarruns io trw!; I 
no standard dose of 
vitamins I 

Lilly to provide patient 
diary and pill count 

FDA not convinced that 
clinical benefit response 
data will warrant early 
filing 
2na-line NSCLC trial as 
supporting trial for 
mesothelioma 
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I 
I 
! 

I 
k-
I June 21, 2000 

I 

i 

I 
I 
I July 6, 2000 

, 
I 

I 

July 12, 2000 

I 

CLII\'ICAL REVIE'" 

Clinical Review Section 

MEETING, INDICA TION; AGREEMENTS OR FDA 
SUBMISSION, OR PROTOCOL, RECOI\1MENDATIONS 
ACTION ISSUES 

early submission of FDA expects mature 

I the NDA based on an survival data 
interim analysis of 

I 
clinical benefit 

I endpoints 
Follow-up to EOP2 re: 2nJ-line NSCLC trial 2no-line NSCLC trial 
mesothelioma to support (superiority in survival) to 
indication mesothelioma support mesothelioma 

-indication indication 

I 

acceptance of an no double-blinding of 
interim analysis mesothelioma trial 
secondary endpoints 
on the mesothelioma demonstration of an 
trial improved survival 

associated with MT A 
would provide confidence 
that MT A is an effective 
agent providing c1inicd 
benefit 

Serial #240 As support for 8/24/2000: 
Special Protocol mesothelioma 
assessment of 20d -li:le indication: Demonstrate superiority 

I I NSCLC trial (JME1: a 
Phase 3 trial of alimta I Dem~nstrate I 
vs docetaxel in supenonty 
patients with locally assessment 
advanced or metastatic 
non-small cell lung Demonstrate non-
cancer previously inferiority assessment 
treated with 
chemotherapy) 
Serial #242 Statistical analysis 
Mesothelioma privotal issues, regarding the 
trial revisions addition of vitamins 

to the treatment 
regimens after the 
study had accrued 
about 150 patients 

Potential approval 
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I 
I 
I 

Ju~y 12,2000 

L-. l'.1arch 20, 2001 

, 
I 
I 

I 

I 

JulY 11,2001 
August 23, 2001 

\ October 29,2001 

CLINI CAL REVIE'" 

Clinical Review Section 

MEETING, 
SUBMISSION, OR 
ACTION 

A single-blind 
randomized phase 3 
trial of MT A plus 
cisplatin vs. cisplatin 
in patients with 
malignant pleural 
mesothelioma 
Special protocol 
assessment: a 
randomized Phase 3 

I trial comparing alimta 
plus best supportive 
care vs. best 
supportive care alone 
in previously treated 
patients with locally 
advanced or metastatic 
malignant pleural 
mesothelioma 
(JMEW) 

Interim database lock 
Orphan drug status 
granted 
Communication of 
data safety monitoring 
board conclusions 

INDlCA TION, AGREEMENTS OR FDA 
PROTOCOL, RECOMJ'v1ENDATIONS 
ISSUES 

I s:rateg~es f~r MT A 
Via an mtenm I 
analysis or the final 
analysis 

430 (75 without 
vitamin-
supplemented 
patients/ann) + (140 I vitamin-
supplemented 
patients/ann) 
Final analysis p-yalue 
0.0236 
Revisions: statistical 
analysis issues, 
regarding the addition 
of vitamins to 
treatment regimens 

JMEW to support the Comments about strategy 
I 

front-line (5/7/2001): 
mesothelioma claim 

• Interim analysis of 
JMCH planned later in 
year 

• Pre-NDA meeting 
scheduled 8/2001 

• JMEW projected to 
accrue over IS-months 
plus 12-months of 
follow-up 

Indication: treatment Conclusion: follow the 
of mesothelioma statistical analysis plan as 

stated in protocol and base 
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I 
I 

l 
I .!\(lvember 7, 2001 

! January 30, 2002 

I 
I 

I 
II 

- . 

II 
t 

I March 19, 2002 

!\1arch 26, 2002 

CLINICAL RE'lE'" 

Clinical Review Section 

l\·1EETING, 
SUBMISSION, OR 
ACTION 

I 

Last patient on-study 
visit 
Pre-NDA meeting 

Serial #394 

151 single patient IND 
for compassionate and 
emergency use for 
malignant 
mesothelioma based 
on results from JMCH 
(JMCH to be 

INDICATION, AGREEMENTS OR FDA 
PROTOCOL, RECOMMENDA nONS 
ISSUES 

the final primary analysis 
on the mixed population 
of both supplemented and 
non-supplemented 
patients; final significance 
level ofo co: 0.0476 

Alimta in combination 
I 

/ 
with cisplatin is indicated I for patients with advanced 
maljgnant pleural 

I mesothelioma 

Lilly proposed to 
provide for electronic 
reader capability at 
the FDA and 
providing images for 
responders at baseline 
and at best response 

Proposal for Protocol 
for Treatment: alimta 
+ cisplatin, aIimta + 
carboplatin, alimta 
alone 
Change in 
formulation' 
formulation~ Iyophili 
zed product); CMC 
package and data 
delayed until 2nd 

quarter 2003 

26 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0054 



CLINICAL RE\lE\" 

Clinical Review Section 

MEETING, INDICATION, AGREEMEKTS OR fDA 
I SUBMISSION, OR PROTOCOL, RECOi\1MENDA TIONS 
I ACTION ISSUES 
I presented at the 

I 
plenary session of 
ASCO annual 
meetine;) 

I( A ·1 '1 ')n02 Protocol for treatment Regimens: alimta + fDA: aiimla T cisplatin l p~.1 -', ~v 
I for chemonaive cisplatin, alimta + 
I patients with carboplatin, alimta I 
I 

malignant pleural alone 
~ .. mesothelioma 1 April 10, 2002 Request for fast track Supported by JMCH I . designation data in abstract 
I submined to ASCO 
I for 2002 annual 
I 

i meeting 

I \·1a)' 20, 2002 Presentation of the 
results of JMCH at 
plenary session of 
ASCO annual meeting 

~ 
Abstract was one of 
top five out of 3500 

~ June 10, 2002 

abstracts submined 
fast track designation 
granted for maligmnt 

I 

~OCl0ber 3 I, 2002 

pleural mesothelioma 
indication 
Rolling submission of 

J NDA begins 

4. Other Releyant Information 

Alimta is not approved in the United States or in any other country 

5. Important Issues "ith Pharmacologically Related Agents 

5.1 Introduction of folic acid and vitamin B12 for safety reasons 

The introduction offolic acid and Bl2 into the pivotal trial, JMCH, was based on a Lilly 
initiated multivariate analysis conducted in late 1997 to assess the relationship of vitamin 
metabolites, drug exposure, and other pre-specified baseline patient characteristics to 
toxicity following therapy with MTA. Data were examined from 139 Phase 2 patients 
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with tumors of the colon, breast, pancreas, and esophagus who had been treated with 
MT A at 600 mg/m2 intravenously over 10 minutes once every 21 days. These patients 
had homocysteine (Hcys), cystathionine, and methylmalonic acid levels measured at 
baseline and once each cycle thereafter. Stepwise regression modeling, multivariate 
analy~is of variance and discriminant analysis were implemented te detennine which 
predictors might correlate with severe toxicity, and to predict which patients were at high 
risk of experiencing such toxicity. Prognostic factors then considered were age, gender, 
prior therapy, baseline albumin, liver enzymes, ANC, platelets, vitamin metabolites, and 
AVe. 

• 
The findings from this investigation led to the following conclusions: 

• Toxicity resulting from therapy with MTA appeared to be higher in patients 
with elevated pre-therapy homocysteine levels. 

• Elevated baseline homocysteine levels (~l 0 • mol/L, for the 139 patients 
included in this initial analysis) highly correlate with severe hematological and 
nonhematological toxicity foIl owing therapy with MT A. 

• Homocysteine was found to be better than baseline albumin (another predictor 
of toxicity identified in the analysis) at predicting toxicity and was not altered 
with MTA therapy. 

Because of the observation that pre-therapy homocysteine levels were criticaIly important 
in predictbg toxicity, the same multivariate analysis was repeated on data from 305 
patients who had their baseline homocysteine levels measured and recorded using a 
single labora~ory. To eliminate the confounding factor of the efft~t of folic acid 
supplementation on toxicity, patients on Study JMAS who received folic acid 
supplementation (n=38) were removed from the analysis, leaving a final sample size of 
267 patie:Jts. Prognostic factors considered in this second wave of analysis were age, 
gender, baseline albumin, liver enzymes, ANC, platelets, vitamin metabolites, pretherapy 
weight, AUC, tumor type, and prior treatment. Baseline homocysteine was identified as 
a highly statistically significant predictor of febrile neutropenia (p <0.00001), Grade 4 
neutropenia (p = 0.0191), Grade 4 thrombocytopenia (p <0.0000 j), and Grade 3 or 4 
diarrhea (p <0.00001). According to Lilly, these results confirmed the original findings 
and supported the conclusion that homocysteine may provide an ideal prognostic variable 
for predicting toxicity during MT A therapy. . . 

During the conduct of the JMCH trial, a programmatic change was made by Lilly in the 
clinical development of MTA whereby every patient treated with MT A must be 
supplemented with folic acid and vitamin B12 to improve patient safety. Initiation of 
vitamin supplementation in this study was done in both treatment arms and at the same 
time point to preserve study blinding at the patient level. By this time a total of 112 
patients had been randomized in the study and received therapy without vitamin 
supplementation from the start, while a total of 40 patients received vitamin supplements 
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after at least one cycle of study therapy. For the purpose of this study, a patient was 
classified as supplemented with vitamins ifhe/she received study vitamin supplement 
during his/her entire study participation. The two groups of patients described above were 
classified as not supplemented with vitamins in this study while those who received 
vitamin supplementation with all cycles of study therapy were be classified as 
supplemented with vitamins. As such, approximately 150 patients were considered 
treated without study vitamin supplementation (initial study cohort) while an anticipated 
280 qualified patients were considered treated with vitamin supplementation on the 
revised protocol. 

• 

5.2 The effect of folic acid and vitamin B 12 on the efficacy of an antifolate 

The narrative above does not take into account the potential negative effect on efficacy 
by the addition of folic acid + B 12. The commentary below seeks to understand the 
enhanced efficacy from the addition of a folate to an antifolate. 

Natural folates and antifolates have two important properties, such as: ]) the requirement 
for cellular uptake via a reduced folate carrier (RFC); and 2) the ability to be 
pc-Iyglutamylated. Increased extracellular folate concentrations and expanded 
intracellular folate pools may contribute to decreased antifolate sensitivity due to 
competition for transport and polyglutamylation, thus, decreasing the inhibitory effect on 
TS and GARFTase.6 

5.3 Transport 

In comparison to all other tramport rOl!tes identified i!1 rodent 3;}d human neop!astic cell 
types, the basic kinetic properties and preferences among stnlcturally related folates and 
their analogues as perrneants for the one-carbon, reduced-folate system are remarkably 
similar. 7 Enhanced RFC activity promotes the efficient transport of RFC-dependent 
amifolates and thus, more po~ent TS inhibition.s Folic acid is a poor substrate for RFC1 
and enters cells by other mechanisms.9 

Carrier-mediated systems transporting folates have a variety of properties in common. 
The internalization (influx) of folates by these systems is saturable, confonning to 
Michaelis-Menten kinetics. However, they exhibit differences in preferences for 
structurally related folates and their analogues, which are competitive inhibitors.1o The 
carrier was encoded by the RFC I gene. 11 There is also a receptor-mediated process. The 

6 Bachus et a!. lnt J Cancer. 2000;87:771-778. 
; Sirotnak FM. Annual Review of Nutrition. 1999;19: 91-122 
~ Bachus et al. Int J Cancer. 2000;87:771-778. 
9 Zao, Babani, Gao, Liu, Goldman. Clin Cancer Res. 2000; 6:3687-3695 
10 Sirotnak FM. Annual Review of Nutrition. 1999;19: 91-122 
I I Khokhar, Lam, Rusch, Sirotnak. J Thoracic Cardiovasc Surg. 2002; 123:862-868 
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exteI!t to which carrier- or receptor-mediated processes contribute to net translocation of 
folates in cell types where both processes are found is controversial, but it will depend on 
the level of expression of the corresponding gene in each cell type. Because the 
translocation efficiency of carrier-mediated processes is much greater than that of 
receptor-media'ted processes, the relative level of expression required for the iatter to 
contribute significantly to net translocation offolates is proportionally greater. 12 The 
exact mechanism of transport has not been established for MT A. MT A does have high 
affinity for RFCI and folate receptcr-alpha. 13 

In one cell type, LI21 0, free levels of folates and antifolates are governed by RFC) .14 For 
mesothelioma cells, there are varying views on MT A transport. One reason for MTA 
activity in mesothelioma may be due to a highly expressed, high-affinity alpha folate 
receptor on mesothelioma cells of all histologic SUbtypes. This type of highly expressed 
receptor was thought to contribute to MTA transport into mesothelioma cells.15 

However, other evidence suggests that human mesothelioma cell lines predominately 
internalize tritiated methotrexate (MIX shares a transport route and is polyglutamylated 
in tumor cells in a manner similar to natural folate compounds l6

) by means of a carrier
mediated m~chanism, with little transport by a receptor-mediated mechanism. 17 

Recently, a high-affmity transport activity in three human mesothelioma cell lines was 
characterized. The researchers reported that the transport activity was specific for MT A 
and had low affinity for other anti folate inhibitors of dihydrofolate reductase (MIX, 
,aminopterin, PI523) and thymidylate synthase (ZD 1694, ZD9331); also, this activity 
may be another transport route for mesothelioma cells of 5-methyl-tetrahydrofolate, the 
predominaff folate in the plasma of man and rodents. I 8 The degree of expression of this 
transport activity in comparison to the RFCI has not been elucidated. 

5.4 Polyglutamylation 

Ph3rrnacological activity of MIA depends on conversion to polyglutamylated derivatives 
imide the cell; polyglutamylation increases the affinity of the MIA derivative. 
Polyglutamylated forms also ensure cellular retention. Only inhibition ofDHFR is not 
affected by the degree of poly glut amyl at ion. The effect ofpolyglutamylation on the 
inhibitory activity of MIA is shown below. 19 

12 Sirotnak FM. Annual Review of Nutrition. 1999;19: 91-122 
13 Zao, Babani, Gao, Lill, Goldman. Clin Cancer Res. 2000; 6:3687-3695 
I' Zao, Babani, Gao, Liu, Goldman. Clin Cancer Res. 2000; 6:3687-3695 
Il Scaf!liotti et al.] Clin Oncol. 2003;21:1556-1561 
16 Eg~ MG, Sirlin S, Rumberger BG, Garrow TA, Shane B, Sirotnak FM .. J BioI Chern. 1995.270(10):S462-8. 
17 Khokhar NZ, Lam AF, Ruseh vv.', Sirotnak fM. J Thorne Cardio\'ase Surg. 2002. 123(5):862-8. 
If Wang, Zhao, Chattopadhyay, Goldman. Cancer Res. 2002;62:6434-6437 
19 Zao, Babani, Gao, Lill, Goldman. Clin Cancer Res. 2000; 6:3687-3695 
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I 
MTA MTA 

MONOGLUT AMA TE PENT AGLUT AMA TE 
i Human TS, Ki 109 nM 1.3 nM 
I Murine GARFT, Ki 9.3 u..\1 65nM 
I 

Ii DHtR, Ki - 7 n..\1 

5.5 The effect of increased folate levels 

Antifolates, under conditions of increased extracellular folate levels, have decreased 
sensitivity due to competition for transport and polyglutamylation. This diminishes the 
effect on thymidylate synthase (TS) and GARFTase. Cells grown in low folate 
conditions are more sensitive to antifolates, including MT A, than cells grov.'Il in high 
folate conditions.2o 

Intracellular folates rise as extracellular 5-fonnyl-THF increased and MTA sensitivity 
decreased in an inverse relationship. Intracellular levels ofTHF co factors modulate the 
growth-inhibitol)T activity of MTA (figure below). THF cofactor pool size plays a critical 
role in modulating the growth-inhibitory effects of MTA.21 In this system, an increase in 
folate pool size required an increase in MT A concentration for comparable inhibition. 

2°1 ~o -5" . 
j 

...... "'.TAlC!>;) ~~ lSj -G> 

~ _-MTXIC:,o r ~f J . .. ..E. 

] 
-- Iolale pool .. ..-

: ~ 0' 
!:2 ,...4 =;; .. -ill .. 

--0 

~ 
~~ 

I 
0.1 10 100 

Extnlccl1u~r S-CHO-THF (nM) 

Fig. 7 Rd~ti':lI1>hir< :am, .. ,,:: ~fTA CII MTX Ie",. intl:lccllutJr f,'I.t~ 
1', .. ,1 silt. :and ntl":l\\~lIubr 5.("HO.THF ~c."cntr"ti"", In L121 0 all,. 
1.1:10 «II ... ~~ F'O"D in f"I.I,;.fr, ... Rr.\fl I!-'i' ",,~kOl""~ u-ith 
dili"'r~nt ~on .... nlr.ltioM "f ~.( HO-THF fNat k-a.! I "",,,l; J,~tO .... \lTA 
or '\lTX Ie.,_, Wtr~ d.:t.:rnlined. lot""dlular f,~at. 1"<'1< ....... e Olea!--
ur~d ::af1a:f cdl .. V.\.~(' ;J't'\\n 1o!Xp.."1~nt.tlUy ll'T I v,"('.:k in .. fpJal('-fl?c 
o",diuD1 loUJ'p""ncnt.oJ "ith difT~r~nt crnccnlr:Jhon, of I"HI5.CHO. 
Till'. "[l)c wto :If( Ih~ mcoo 0 S[ tr,'m thr~ ,cJXlr.lt~ e."P~rimcn" . 

. MT A activity is modulated within cells by natural [olates that compete [or 
polyglutamation at the level of folylpolyglutamate synthetase. Contraction of the cellular 
folate pool decreases suppression of MT A polyglutamation?2 

20 Bachus et al. Int J Cancer. 2000;87:771-778. 
21 Zao, Babani, Gao, Liu, Goldman. Clin Cancer Res. 2000; 6:3687-3695 
:: Goldman ID, Zhao R. Semin Oneol. 2002 Dec;29(6 Suppl 18):3-17. 
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Changes in folate levels influence the competition bem'een antifolates and natural folates. 
Below are pro~sses that may be affected. 

I'\atural folate pools l'ithin the cell may modulate MT A activit)· by: 
• competing with and inhibit l\IT A polyglutamation at the level of folyl-poly-gamma-

glutamate synthetase 
• competing with antifolates at the level of target enzymes 

For example, increased folate pools (i.e., byfolic acid supplementation) may prevent 
polyglutaffiylation, resulting in faster efflux and a decrease in sensilivity of MT A. 

Below is an in vitro example of the biochemical perturbations on MTA activity, resulting 
from changing folate levels. 

In the murine colon cancer celJ lines (5-4lx23
), human colon cancer cell lines (1.2 

x), and the human head and neck cancer lines (1.8-22x), 1C50 values for MTA 
were higher in cells grown in standard folate media (8.8 uM folic acid and 2.2 uM 
folic acid, respectively) compared to cells grown in low folate media (2.5 nM 
leucovorin for murine colon cancer cells; I nM leucovorin for the human colon 
cancer cells; 0.5 nM leucovorin for head and neck cancer cell lines). FdUMP 
binding capacity and TS protein expression (by Western blotting) was lower in 
cells grown in low folate media. RFC activity was increased several fold (2-7x) 
in cells grov,'D in low folate media compared to high folate media. In the case of 
lower activity of TS, lower concentrations of TS inhibitors are required for 
inhibition. No significant changes in polyglutamylation activity were found. 24 

MED)CAL OFFICER NOTE: It appears that in cell culture, MTA 
has biochemical advantages under low folate conditions. In marked 
contrast, in patients, i.e., the randomized JMCH trial, the addition of 
folic acid to the regimens increased efficacy without increasing the 
dose ofMTA. 

Below is an in vitro example of the inhibitory activity ofMTA, resulting from increasing 
folate levels. Again, note that for a comparable 1C50, the concentration ofMTA is 
increased as the folic acid concentration is increased. 

23 Refers to IC50 

The table below illustrates that a several fold increase in MT A is required to give 
comparable inhibition of the cancer cell lines (none are mesothelioma cell lines) 
when folic acid is added to the media. 25 

1; Bachus et aJ.lnt J Cancer. 2000;87:771-778. 

:~ Worzalla et aJ. Anticancer Research. 1998; 18:3235-3240 
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It is known that the MID of antifolates in folated-depleted mice is much lower (50x) 
compared to mice on a standard diet.26 Below is an in vivo example of the changes in 
MTA lethality, resulting from changing folate in the diet. 

In mouse strains, CD ] nu/nu and DBN2 (figure below), the MTA LD50s were 
250x and 60x greater, respectively, in mice fed a standard diet (1-2 mg 
folate/kg/day) compared to a low folate diet (0.00]-0.008 mg folatelkg/day) 
(figure below). Inspection of the figure shows that the two mouse strains had 
approximately the same MT A LD50 same on standard diet. On a low folate diet, 
the strains could be differentiated; there was a ] O-fold difference in MIA LD50, 
i.e., DBAl2 > CD ] nu/nu.27 In view of the data in the next figure, a MIA LD50 
study with low folate + folate supplement (15 mg folate/kgiday) would have been 
helpful. 
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~o Bachus el aJ. Int J Cancer. 2000;87:771-778. . 
:; Worzalla el al. Anticancer Research. 1998; 18:3235-3240 
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In mouse strain DBAl2 on a low folate diet, there was 100% inhibition of 
L5178Y ITK-/l-IX- lymphoma (figure below), at a MTA dose of 0.3 and I 
mg/kg/day administered intraperitoneal for 10 days, starting the day after tumor 
transplant. In mice fed a low fat diet + folate supplementation, 100% inhibition of 
L5178Y ITK-/HX- lymphoma was achieved at MTA doses of 30 - 1000 
mg/kg/day or the dose of AfTA had to be increased 30x to obtain comparable 
efficacy with folate supplementation(figure below) . 
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!\lEDlCAL OfFICER NOTE: These preclinical results are counterintuitive 
to the results of the pivotal clinical trial, BICH. In J1\1CH, after accrual of 
70 of patients to the trial, subsequent patients were supplemented "ith folic 
acid + Bl2 "ithout an increase in the dose ofMTA. III comparison to the 
never supplemented group, efficacy parameters appear to have improved 
"ith folic acid + B12 supplementation, including in the cisplatill arm. Similar 
clinical findings of increased efficacy \\ith the addition of folic acid + Bt2 
were reported from a Phase 2 trial of MT A alone in mesothelioma patients; 
i.e., in the non-supplemented patients the median suryival was 8 months and 
in the supplemented patients the median sUn'i"al was 13 months.28 

In mice, folic acid supplementation required a significant increase in the 
dose of MT A to obtain comparable efficacy as the non-supplemented mice. 
In humans, the dose of MTA was not increased \\ith folic acid + B12 
supplementation and the efficacy increased in comparison to the non
supplemented group. 

However, the in vivo experiment below appears to mimic the clinical data. 

:. Seagliotti et al. J CIin Oneol. 2003;21: 1556-1561 
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To assess the effect of vitamins involved in the folate pathway on the ani tumor 
efficacy of L Y23l514 disodium in a human tumor xenograft model, female nude 
mice bearing hwnan MX-I breast carcinoma were treated with L Y231514 
disodiul11 (MT A or alimta) alone or along with super physiologic doses of folic 
acid, vitamin B6 (pyridoxine), or vitamin Bl2 (cobalamin). The doses used in 
these gro\\<1h delay experiments were: L Y231514 (alimta, 100 or 150 mglkg) 
administered by intraperitoneal injection on Days 7 through II and Days 14 
through 18 post-tumor implantation alone or along with foiic acid (6 or 60 
mg/kg). vitamin B6 (100 mglkg) or vitamin B12 (165 mglkg).29 

• 
~IEDI CAL OFFI CER NOTE: The schedule of vitamins is different in 
J.MCH. In JMCH, the protocol indicated that patients should take 
oral folic acid (350 -·600 ug) daily beginning approximately 1 to 3 
weeks before treatment \\ith MTA plus cisplatin or cisplatin alone 
and continuing daily until 3 weeks after discontinuation from study 
therapy; in the animal study, folic acid was given by intraperitoneal 
injection (the METHODS section suggests IP and the figure indicates 
PO) concurrently \\ith MTA, i.e., d 7-11 and d ]4-]8. In J;\ICH, the 
protocol indicated that a vitamin B12 (l 000 ug) injection must be 
administered approximately 1 to 3 weeks before treatment with MT A 

plus cisplatin or dspJatin alone and should be repeated approximately 
every 9 weeks until the patient discontinues from study therapy; in 
the animal study, B12 was given by intraperitoneal injection 
concurrently "ith MTA, i.e., d 7-11 and d 14-18. In JMCH, patients 
received both folic acid and B12; in the animal study, only one of the 
vitamins was given. It is not stated why these doses of vitamins were 
used. For example, the folic acid doses were 6 mg/kg and 60 mg/kg by 
intraperitoneal injection; in another Lilly Research study, a standard 
mouse diet contained ]-2 mg/kg/day of folate and mice on a low folate 
diet received 15 mg/kg/day of oral folic acid.30 The fuJ) dose response 
of these vitamins is not provided; i.e., the dose of the super 
physiological doses of \itamins may be on the inhibitory portion of a 
bell-shaped dose response curve. 

Also, the schedule of MT A was different in another Lilly Research 
study. In this study, nude mice transplanted "lth MX-l breast cancer 
were treated with MTA ]00, ]50, and 200 mg/kg/day on a day 7-11 
schedule.3! In the study described below, the mice were treated \\ith 
MT A on a day 7-] 1 and day 14-18 schedule or h\ice the amount of 
MTA. In the other Lilly Research study, the definition of tumor 
gro"1h delay was defined as the time taken by each individuaJ tumor 

:9 Lilly Research Laboratories: Nonc1inical Pharmacology Report 30, March 2002 
30 Worzalla et al. Anticancer Research. 1998; 18:3235-3240 
31 Teicher et al. Clin Cancer Res. 2000; 6:1016-1023 
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to reach 500 mm3 compared with the time in the untreated controls; 
in study described below, the goal for the tumor size was 1000 mm3. 

A figur~ with the results is below. 

RESPONSE or THE HUMAN MX·1 BREAST CA 
10 ALlMI A ALcr;E & ALONG WITH V;TA:.,a~ SUPf>L.Err.ElHS 

o 5 10 15 20 25 30 35 40 

TUMOR GROWTH DELAY. Days 

The table below illustrates the same data. MT A alone @ 100 mg/kg delayed 
tumor growth by 17 days. Although the addition of folate @ 6 mg/kg did not 
change tumor growth delay, folate @ 60 mg/kg increased the tumor growth delay 
to 22 days. The addition of B6 did not change tumor gro\\!th delay of MT A. The 
addition of B 12 increased the tumor gro\\ih delay to 22 days. MT A alone @ 150 
mg'kg deiayed tumor growth by 21 days. Although the addition of folate @ 6 
mg/kg did not change tumor gro\\1h delay, folate @ 60 mg/kg increased the tumor 
gro\\1h delay to 23 days, The addition of B6 did not char;ge tumor gro\\1h delay 
of MT A. The addition of B 12 increased the tumor growth delay to 24 days. With 
regard to folate alone, in a dose-response fashion, folate 6 and 60 mglkg delayed 
tumor growth by 7 and 12 days, respectively. B6 alone delayed tumor growth by 
5.7 days. B12 alone delayed tumor grO\'v1b by 12 days. It appears that at these 
doses, in this tumor, folate (in a dose-response fashion) and Bt2 alone and in 
combination with MT A contribute to the delay of tumor gro\\1h without an 
increase in MT A dose. This is in marked contrast to another Lilly Research 
study. 32 

3: WorzalJa et al. Anticancer Research. 1998; 18:3235-3240 

,--_.:--::..---- - ~-':'-::.--
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I REGIMEN, MGIKG TUMOR GROWTH 
DELA Y (DAYS) 

MT A 100 alone 17 
; 

+ 6 folate " 17 
+ 60 folate 22 
+ 100 B6 17 
+ 165 BI2 22 

MT A 150 alone 21 

-+- 6 folate 21 
+ 60 folate 23 
+ 100 B6 21 
+ 165 BI2 24 

Folate alone 
6 7 
60 12 

B6 alone 
100 5,7 

B12 alone 
165 12 

MEDICAL OFfiCER 1'IOTE: Although not a mesothelioma cell line, 
these results are consistent "ith the results in Jl\1CH, i.e., the addition 
of folate or B12 to an antifolate enhances antineoplastic activity. In 
fact, 'high dose folate alone and B12 alone may have antineoplastic 
acthity independent of the antifolate, MT A. These results also run 
counter to the other in .,itro and in .'ivo models presented above. 

APPEARS THIS WAY 
ON ORIGINAL 
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II. Clinically Releyant Findings From Chemistry, Animal Pharmacology 
and Toxicology, l\licrobiology, Biopharmaceutics, Statistics and/or Other 
Consultant Re\iews 

1. Statistical Review and [valuation, completed and entered into DFS 12/10/2003 

• Yong-Cheng Wang, Primary Reviewer 
Ming Li, Acting Team Leader 

2. Clinical Pharmacology and Biopharmaceutics Reyiew, completed and entered into 
DFS, 12/4/2003 

• Brian Booth, Primary ReviewerlPhannacometrics . 
• Roshni Ramchandani, Atul Bhanram, Phannacometrics 

Joga Gobburu, Phannacometrics, Team Leader 
N.A.M. Atiqur Rahman, Team Leader 

3. Pharmacology/Toxicology Review and Evaluation, completed and entered into DFS 
12/19/2003 

4. 

• Doa Y. Lee Ham, Primary Reviewer 
David Morse, Team Leader 

There were three consultations (e.g., medical imaging,....-....-. . ___ , and 
pulmonary). The medical imaging consultation is not snown below because the findings 
of the consultation \vere blended into the Medical Officer's e\"aI~ation of tumor response. 

/ 

- - -_._-._._-- - --- ...... - - - ---
. . 
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4.1 Recommendations for labeling: 

1. 

2. 
3. 

[ 

BACKGROUND: 

The LCSS cannot be interpreted as a general measure of either'. -:-
_ " The LCSS is based on a conceptual model in which the 

J 

physical and functional dimensions are the main determinants of a patient's health-related 
quality of life (HRQL), however, it specifically excludes items that focus on the 
psychological, social and spiritual domains. 33 The LeSS has been shown to explain only 
half the variability in overaIl HRQL.34 In addition, the LCSS does not directly measure 
symptoms of treatment toxicity except in the situation where the symptoms ofthe 
condition are similar to the symptoms of treatment toxicity, e.g., fatigue. 

The LCSS has been docu:nentedpsychometrically to measure (as demonstrated by 
content, construct and criterion-related validity) the physical symptoms and function 
from the perspective of the lung cancer patient. 35 Patients with hath NSCLC and SCLC 
h,we been tested. The extent that the same conclusions can be reached iri malignant 
pleural mesothelioma would depend in part on whether the symptoms measured include 
all important symptoms specific to the mesothelioma experience. Symptoms measured 
by the LCSS are fatigue, decreased activity, cough, dyspnea, decreased appetite, pain and 
haemoptysis. The LCSS also includes a general symptom distress item a single-item 
giobal quality of life item. 

Item 9 of the LeSS asks the broad question, "How would you rate the quality of your life, 
today?" This broad question cannot be considered support for a broad claim, i.e., 
"improved QOL," since the determinants of that broad concept are not captured and it 
cannot be ascertained what treatment or non-treatment related changes are impacting the 
broad concept. 

3:: Hollen P, Gralla R, et al. Quality of life assessment in individuals with lung cancer: Testing the Lung Cancer 
Symptom Scale (LCSS). Eur J Cancer 29A: S51-S58, 1993. 
}~ Hollen P, Gralla R, et al. Quality oflife during clinical trials: Conceptual model for the Lung Cancer Symptom 
Scale (LeSS). Supportive Care in Cancer 2: 213-222, 1994. 
35 Hollen p, GraIla R, eta!. Measurement of quality oflife in patients with lung cancer in multicenter trials of new 
therapies: Psychometric assessment of the Lung Cancer Symptom Scale. Cancer 73: 2087-2098, 1994. 
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Administration of the LCSS requires that the respondents adequately understand the 
yisual analog scale (VAS) response options. However, the LCSS is rated at a Grade 2 
level of comprehension and consists of only 9 VAS items. It asks about the patient's 
experience in the previous 24 hours. It takes cnly 3-5 minutes to complete. Some 
experts suggest that the V AS is the scale of choice v,'hen trying to reduce respondent 
burden and limit the attrition in ill patients. Nonetheless, evidence that patients were 
given standardized instructions and procedures for completing the questionnaire should 
be documented. The instrument developers recommend the LCSS be administered on a 
day of treatment, before the patient receives res~s from any clinical test, and before the 
patient receives chemotherapy. 

In the literature I reviewed, the developers of the LCSS did not determined the minimum 
change that can be considered clinically important when interpreting clinical trial results. 
Other researchers have compared a variety of methods for estimating the smallest change 
that can be interpreted as clinically meaningful finding that 0.5 standard deviation has 
generally approximated those estimates.36 

The LCSS has been translated into many languages, but status of the linguistic validation 
of those translations is unknown. 

The following paragraph appears in Lilly's draft label for permetrexed (Alimta). 

t 

] 

Comments on Lilly's draft labeling language above: 

The study results do not support a conclusion of a treatment impact as demonstrated by 
the LCSS. The LCSS total score was not statistically significant. It appears that the only 
scale item that showed a statistically significant difference is the pain scale, and there is 
no indication that there was adjustment for multiple comparisons. Furthermore, there is 
no evidence that the LCSS was developed for individual item analysis. 

The LCSS is not a measure of -.- 'nor has the LCSS been shown to represent the 
global concept of' . ' for reasons stated above. In addition, there 
is no evidence in the authors' published documentation ofLCSS development that the 
LCSS is designed to be used as a measure of the individual symptoms of "dyspnea, pain, 
fatigue, symptom distress, or interference with activity" but rather as a measure of 
physical symptoms and function. In addition, ifpermetrexed would have specific adverse 

3b Norman G, Sloan J, Wyrwich K. Interpretation of changes in health-related quality oflife remarkable universality 
of half a standard deyiation. Med Care 41 :582-592, 2003. 
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events associated with its treatment that have an impact on a patient's clinical benefit, 
those adverse effects on patients' clinical benefit may not be measured by this instrument. 

L 

MEDICAL OFFICER COMMENTS FORWARDED TO LILLY 
Although changes in some of the in the components of the LCSS are statistically 
significant, none of the changes are clearly clinically significant. 

5. Pulmonary Function Tests 

The table below illustrates the number of patients randomized and treated, the number of 
patients eligible for response evaluation, and the number of patients providing data for 
each of the pulmonary function tests. In general, 23-43% of patients did not provide 
pulmonary function data on the alimtalcisplatin ann compared to 28-44% of patients on 
the cisplatin alone ann. With regard to fVC, 26-32% of patients did not provide 
pl!lmonary function dGta on !he alimtalcisplatin ann compared to 30-37% of patients on 
the cisp!atin alone ann. This is an excessive amount of missing data. In a single
blinded study, this may suggest bias in testing and reporting. 

'. TOTAL ALL\-1T AlCISPLA TIN CISPLATIN I 
N"UMBEROF NUMBER OF NUMBER OF 
PATIENTS PATIENTS PATIENTS 

Entered (consented) in 574 
NDA 
Enrolled (randomized) 456 
Randomized and treated 448 
Eligible for response 447 225 222 
evaluation 

PULMONARY 
FUNCTION 
Slow vital capacity 

Liters 145 140 
% predicted 143 140 
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TOTAL ALIMT AlCISPLA Tp'\ CISPLATIN 
1'.·UMBEROf "Nul\1BER OF I\'UMBER OF 
PATIENTS PATIENTS PATIENTS 

change from baseline 
li!ers J3J 125 
% predicted 129 125 

For;;e vital capacity 
liters 167 156 
% predicted 167 155 

change from baseline 
liters 152 141 

. % predicted 152 139 
FEV) 

liters 173 159 
% predicted 173 159 

. change from baseline 
liters 158 145 
% predicted 158 145 

Consult from Division of Pulmonary and Allergy Drug Products (HFD-570) 
(Sally Seymour) 

Below, in part, is the consult: 

Table 1 and Table 2 summarize the results of the forced vital capacity for 
the Phase 3 clinical trial. Per tl-.e Sponsor's protocol, to be included in the 
analysis of a particular PFT parameter, a patient must hav6 had data from 
the baseline period and data from at least one cycle among cycles 2, 4, 
and 6. 

tvcIe ~ 
Baseline 167 
K=yc1e2 152 
tyc1e4 117 
~vc1e6 ~6 
IAvera£e 167 

Table 1 
Forced Vital Capacity 
(Liters, % predicted) 

RTP If" opu a IOn 

ALIMT AlCISPLA CISPLATIN 
TIN 
.L.S Mean ~ .L.S Mean 
2.37 (61.52) 156/155 2.45 (62.12) 
2.51 (65.37) 1411139 2.44(63.21) 
2.57 (67.11)· 89/88 2.41 (63.44) • 
2.55 (67.12) • 54/53 ~.33 (60.72)· 
2.54 (66.53) • 1561155 ~.40 (62.45) • 

**Randorrllzed & Treated • p < 0.05 
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K:ycle 2 152 
Cyc1e4 117 
Cvc1e6 K>6 
AveraQe 167 
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Table 2 
Forced Vital Capacity - Change from Baseline 

Liters (% predicted) 
RT Pl' ** opu at IOn 

ALIMT AlCISPLA TIN CISPLATIN 
ILs Mean N ..... S Mean 
~.08 (2.90) 1411139 P (0.67) 
0.]4 (4.62) * 89/88 0.03 (0.70) * 
0.12 (4.57) * 54/53 0.11(-2.01) * 
0.] 1 (4.03) * 1561155 0.05 (-0.21) * 

**Randomized & Treated * p < 0.05 

The Division of Oncology Drug Products asked three questions. Below are the questions 
and answers. 

5.1 What are the appropriate pulmonary function tests to demonstrate benefit in this 
disease? 

Malignant mesothelioma causes a loss of lung volume and therefore would 
be expected to produce a restrictive pattern on pulmonary function tests. 
Measurement of lung volumes such as total lung capacity and vital 
capacity would be the most appropriate variables to monitor a restrictiv~ 
disease, while FEY} is less useful. Unless a significant amount of 
obstruction andlor air trapping is present, the FYC and SYC should be 
similar and perfonning analysis on both is redundant. Although the FYC 
can suggest restriction, it is effort dependent and lung volumes are 
necessary to confirm the restrictive defect. Therefore, the ideal parameter 
for assessing restrictive physiology would be lung volume measurements, 
which can be performed using helium dilution or body plethysmography. 
However, of the variables the Sponsor measured, the FYC could 
reasonably be used to monitor and analyze trends. Therefore, the 
remainder of this consult will focus on the FYC results. 

5.2 What degree of improvement in pulmonary function is clinically important? 

The degree of improvement in pulmonary function that is clinically 
important is not well defined. Therefore even though the data shows a 
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statistically significant difference between groups in FVC, the clinical 
relevance of the magnitude of change is unclear. 

~Vhen measuring FVC, several acceptable maneuvers are recorded to show 
reproducibility. According to the American Thoracic Society, the two 
largest FVCs from acceptable maneuvers can vary up to 200 mL.37 In 
addition, serial measurement ofFVC is subject to a certain amount of 
variability often tenned the coefficient of variation. The amount of within 
subject variability is not well defined but is often estimated to be around 
5% over the course of day-to-day measurement.38 

The Sponsor's data for FVC reported in Table JMCH.I1.69 and Table 
JMCH.ll.70 is summarized in Table] and Table 2, above. The average 
mean increase in FVC from baseline in the alimtaicisplatin ann was 
] ] OmL while the average mean decrease from baseline in the cisplatin ann 
was 50mL. Thus, the difference between groups in average mean change 
in FVC totals 160mL 

Because the difference between groups in mean change from baseline 
FVC in this trial is less than the range of variability allowed by theATS in 
a single test session and less than generally accepted day-to-day 
variability, it is the opinion of this Reviewer that the difference in fVC is 
not cliillcally signjficant. 

If the effects of multiple cycles of alimta are felt to be cumulative, one 
could argue that it would be more appropriate to base conclusions on the 
Cycle 6 data, rather than the data representing the average values over 
multiple cycles. One difficulty with this approach is th'lt the numbers of 
patients for which data are available become quite small with successive 
cycles. That said, the largest change in FVC was in cycle 6 in which the 
alimtaicisplatin ann showed a mean increase from baseline FVC of 
120mL while the cispJatin ann showed a mean decrease from baseline 
FYC of ] IOmL. The difference between groups in mean change from 
baseline FYC was 230mL. Although this is a larger increase in FYC, the 
value is only slightly out of the range of variability allowed by the ATS in 
a single test session. In addition, as mentioned above, the significant 
decline in patient data available during the course of the trial makes any 
interpretation of the data very difficult. Therefore, it remains the opiillon 
of this Reviewer that the difference in FYC is not clinically significant. 

5.3 Does the data on pulmonary function support the label claims of improvement in 
pulmonary function and cliillcal benefit? 

37 Am J Respir Crit Care Med 1995; 152: 11 07-1136. 
3~ Am Rev Respir Dis 1991; 144: 1202-1218. 
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It doesn't appear that appropriate statistical methods were specified to 
account for multiplicity among the various secondary endpoints. DPADP 
defers to DODP in regards to whether this alone would preclude inclusion 
~f the proposed claims in the label. 

Although the data on pulmonary functiqn does support a statistically 
signjficant difference between the two treatment groups (issues of 
multiplicity aside), the effect size is not considered clinically meaningful -
The observation that we see in this study is interesting. To support a 
specific labeling claim of an improvement in lung function which is 
clinically meaningful, the Sponsor should do a 'second' trial where 
assessment of lung function is declared as the primary variable. A 
'second' trial is recommended because ofthe secondary nature of the 
observation in this trial as well as lack of control of multiplicity. 
Furthermore, the choice of variables to be measured would need further 
explanation with a detailed discussion in the protocol of what would 
constitute a favorable response. Finally, in the design of the 'second' trial, 
the Sponsor would need to address the significant decline in the numbers 

MEDICAL OFFICER COMMENTS FORWARDED TO LILLY 
Although changes in pulmonary function evaluations are statistically significant, the 
changes are within the variability range for these tests (i.e., FVC) allowed by the 
American Thoracic Society and thus, the changes are not clinically signjficant. Also, 
over 20% of the patients did not contribute data to the pulmonary function evaluations; in 
a single-blinded study, this may suggest bias in testing and reporting. 

APPEARS nus WAY 
ON ORIGlNAl 
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III. Human Pharmacokinetics and Pharmacodynamics 

1. Pharmacokinetics 

Refer to: 

Clinical Phannacology and Biophannaceutics Review, completed and entered into DFS, 
12/4/2003 

• Brian Booth, Primary Reviewer/Phannacom~rics 
• Roshni Ramchandani, Atul Bhattram, Pharmacometrics 

Joga Gobburu, Phannacometrics, Team Leader 
N.A.M. Atiqur Rahman, Team Leader 

2. Pharmacodynamics 

Refer to: 

Clinical Phannacology and Biophannaceutics Review, completed and entered into DFS, 
12/4/2003 

• Brian Booth, Primary ReviewerlPhannacometrics 
• Roshru Ramchandani, Atul Bhattram, Phannacometrics 

Joga Gobburu, Phannacometrics, Team Leader 
N.A.M. Atiqur Rahman, Team Leader 

IV. Description of Clinical Data and Sources 

1. O\'frall Data 

1.1 Sources used in review: 

• Literature 
• Study reports 
• For Financial disclosure: data tabulations and source documents 
• Electronic datasets: "SURVLOCK" (Date "24-0CT-2002" and "6-DEC-

2002"), "LABRESLLXPT" 
• - _ _ the independent review database of CT scans and the 

independent review findings 
• Laptop containing the ~ database I --- !BASE) of the 

independent reviewers' evaluations 
• Pre-l\TJ)A meeting Briefmg Documents 
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• Documents reviewed: 10/24/2002 (Rolling Submission), 11/22/2002, 
11/26/2002,1110/2003,2113/2003,3/24/2003 (financial disclosure), 5/9/2003, 
5/29/2003, 7/23/2003 (Safety Update), 7/30;'2003, 8/8/2003, 8/15/2003, 
812112003, 8/28/2003, 9/212003, 9/12/2003, 9!l5/2003, 9/19/2003, 9/2212003, 
9/29!2003, 10/6/2003 (labeling), 10/20/2003, 11/4/2003 (labeling), 1116/2003, 
11114/2003 (labeling), 11/14A12003, 11/18/2003, 1112412003 (labeling), 
11/26/2003, 12/412003 (financial disclosure), 12/4A12003, 12!5/2003 
(labeling), 1211 0/2003 (financial disclosure), 12/15A12003 (labeling), 
121)6/2003. 

• 
2. Tables Listing the Clinical Trials 

Protocol H3E-MC-JMCH(g): A Single-blind Randomized Phase 3 Trial of 
MT A39 plus Cisplatin versus CispJatin in Patients wiL1 Malignam Pleural 
Mesothelioma (Pivotal trial; reviewed by FDA) 

Enrolled: 226 alimta plus cisplatin ann (168 folic acid + Vitamin 
B 12 supplemented 168; 58 panially supplemented or never 
supplemented); 222 cisplatin alone ann (163 folic acid + Vitamin 
B 12 supplemented, 59 partially supplemented or never 
supplemented). 

Protocol H3E-MC-JMDR Phase 2: A Phase 2 Trial ofLY231514 
Administered Intravenously Every 21 Days in Patients with Malignant 
Pleural Mesothelioma (Supported trial; not reviewed by FDA) 

Enrolled: 64 (43 folic acid + Vitamin BI2 supplemented; 21 never 
supplemented) 

3. Postmarketing Experience 
N/A 

39 alimta 
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4. Literature Reyiew 

4.1 The FDA's Background on Malignant Pleural Mesothelioma 

Introduction 

In the last N'O decades, there has been remarkable progress in understanding the clinical and 
bioloeical manifestations and treatment of mesothelioma. The first edition of Cancer. 
Principles and Practice of Oncoloev (1982tO mentioned mesothelioma in one paragraph (5 
lines) in the chapter Neoplasms of the Mediastinum, and in N'O separate paragraphs (7 and 6 
lines, respectively) in the chapter Sarcomas of the Soft Tissue and Bone. In comparison, 
lung cancer had a dedicated chapter, Cancer of the Lung, with 78 pages. In the latest edition 
of Cancer. Principles and Practice of Oncology. 6th Edition (200])4\ there is a chapter 
dedicated to mesothelioma, Benign and Malignant Mesothelioma, with 35 pages. Again, in 
comparison, lung cancer also had a dedicated chapter, Cancer of the Lung, with 103 pages. 

The bulk oftills background material on mesothelioma (and given credit in serial footnotes) 
is from two textbooks of oncology.42,43 This material is important because it may provide 
insight into the state-of-the-art knowledge and judgement of investigators entering and 
enrolling patients into the alimta pivotal mesothelioma trial. 

In the United States, an estimated 2000 to 3000 new cases of mesothelioma are diagnosed 
each year or approximately 12.1 per million white men.44 Males are affected by this 
malignancy five times more than females. The median age at the time of diagnosis is 60 
years; incidence rises steadily with age and is approximately tenfold higher in men aged 60 
to 64 years as compared with those aged 30 to 34. Asbestos exposure is the ri~k factor with 
zn interval between exposure and malignancy of 3-4 decades. Median survival is about 10 to 
17 months from onset of symptoms and 9 to 13 months from diagnosis. The 3- and 5-year 
surviyal ~rob~bi:ities are 10. and 3%, resp~ctivel(' in one r~view of 92 ~ases, and. 5.6~ for ~
year surVIval ill another reVlew of 123 patlents. - MesothelJOmas contam both eplthehal and 
sarcomatoid elements; the designation of pathological type is dependent on the relative 
abu!1dance of each component; 50% are epithelial, 34% are mixed, and 16% are sarcomatoid. 
This is important because the survival is influenced by the pathological type. Depending on 
the series cited, median survival for epithelial type is 22 months compared to 6 months for 

~Q Edited by DeVita VT, Hellman S, Rosenberg SA. JB Lippincon Co., Philadelphia . 
• 1 Edited by DeVita VT, Hellman S, Rosenberg SA. JB Lippincon Co., Philadelphia. 
4c Amman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 200 1; p. 1943. 
~3 Chahinian AP, Pass HI. MALIGNANT MESOTHELIOMA In: Cancer Medicine, edited by Holland & Frei, 
2000. B.C Decker Inc. Hamilton· London 
44 Amman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
4, Chahinian AP, Pass HI. MALIGNANT MESOTHELIOMA In: Cancer Medicine, edited by Holland & Frei, 
2000. B.C Decker Inc. Hamilton· London 
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the other rypes.46 The majority of patients who survive for 2 years have the epithelial 
histology.4 Variations in prognostic factors may, in part, explain variations in survival in 
Phase II and III trials in malignant mesothelioma.48 In contrast to lung cancer, this is a 
disease of local pr<?gression and rare hematogenous spread, including in the late stages of 
untre,lted disease.4

" In patients, who are considered completely resectable by surgery, 
clinical symptoms and radiographic studies are not sensitive enou8h to accurately diagnose 
ea:Jy recurrence, making survival the major endpoint of interest. 5 

Asbestos Risk 

Because oflocal asbestos industries, some locations in the U.S. have incidences as high as 
636 male cases and 96 female cases per year per million population. Whether risk in such 
communities extends to the population at large who are not employed in the asbestos iIldustry 
remains controversial. The standardized incidence of mesothelioma in Wittenoom, Australia, 
was 260 per million for both men and women once residents employed in the crocidolite 
industry were excluded. Purely residential exposure accounted for only 3% of incident cases 
in Yorkshire, England, but at least 18% of the cases in South Africa.51 

The incidence of mesothelioma appeared to be increasing perhaps by as much as 50% in the 
last decade. Projections of incidence for the U.S. suggested that the numbers of cases would 
peak at the turn of the twentieth century or rise moderately in the twenty-first century, and 
then decline as a result of legislation to reduce asbestos exposure in the workplace and the 
ambient envirorunent. In the Netherlands, the peak in annual male mesothelioma deaths is 
expected later, in approximately the year 2018. Pleural mesothelioma may account for 
0.87% of all deaths in the 1943 to 1947 birth cohort of Dutch men. There are projections that 
the risk of dyil}g of mesothelioma in Western Europe will double over the next 20 years, with 
the highest risk of approximately I in 150 men in the 1945 to 1950 birth cohort.52 

Despite the obstacles to quantifying risk of mesothelioma, several consistent observations 
have emerged from studies worldwide. Crocidolite is associated with high risk of 
mesothelioma in miners, manufacturers, and workers who install asbestos products. Another 
amphibole, amosite, appears to carry an intermediate risk. Chrysotile, currently the major 
form of asbestos in production, shows the weakest association with mesothelioma. 

46 Lee JS et a1. Non-small-cell lung cancer, meothelioma, and thymoma. In: Cancer Management: A 
Multidisciplinary Approach. Edited by Pazdur Ret al. New York: PRR, Inc., 2001. P. 117-l20 
47 Jett JR. Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995; I 08:895-897) 
4, Steele]PC, Rudd RM. Thorax 2000;55:725-726 
49 Sugarbaker et a1. J Thora Cardiovasc Surg 1999;117:54-65 
~o Sugarbaker et aJ. J Thora Cardio\'asc Surg 1999; 117:54-65 
51 Amman KH, Pass HI, SchitTPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Ro~enberg. Lippincott, Williams, and Wilkins. Philadelphia, 200l; p. 1943. 
~: Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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Occupations with highest risk appear to be insulators, asbestos producers and manufacturers, 
and heating and construction tradespeople. The projected lifetime risk among these workers 
exposed from early adulthood ranges up to 20%. Working in proximity to these occupational 
g;oups in construction sites confers a relatively lower risk. In addition, some patients with 
mesothelioma have reported only isolated or brief occupational exposures to asbestos. 53 

.A_T1tman and co-authors write that malignant mesothelioma is rarely curable at present, so 
screening of asbestos workers for mesothelioma is inappropriate. However, smoking greatly 
increases the risk of lung cancer (but not mesothelioma) in asbestos workers and smoking 
cessation efforts are needed in this high- risk group. ~racticing physicians considering the 
diagnosis of malignant mesothelioma should take a detailed exposure history emphasizing 
the period 20 to 50 years before diagnosis and including possible household contact 
exposure. Brief exposures may be long forgotten.54 

Presentation and Evaluation of the Patient 

Malignant pleural mesothelioma most commonly develops in the fifth to seventh decade 
(median age, 60 years), typically 20 to 50 or more years since first documented asbestos 
exposure. The risk has been estimated to be linearly proportional to the intensity and duration 
of exposure, and to the time since first exposure to a power ofbet\",een 3 and 4. 

Latency periods between first exposure to asbestos and a diagnosis of mesothelioma may 
Y3ry by occupation, with shorter latencies for insulators and dock workers and longer 
lnter;als for shipyard and maritime workers, as ""ell as domestic exposures. A significant 
proportion of patients with mesothelioma diagnosed between the ages of 20 and 40 report 
household cr neighborhood exposure during childhood. Children who present with the 
disease generally have no apparent asbestos exposure. 55 

Dyspnea, nonpleuritic chest wall pain, or both bring 90% of patients to medical attention. 
EX2mination is generally remarkable for dullness at one base, and chest radiography reveals a 
large freely movable unilateral pleural effusion. Occasional patients are asymptomatic, an 
effusion found incidentally on chest radiography. Five patients in one series presented with 
spontaneous pneumothorax with the unsuspected diagnosis ofmesotnelioma made at 
pleurectomy. Sixty percent have right-sided lesions, and Jess than 5% have bilateral 
in\'olvement at the time of diagnosis.56 

. 

53 Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6 th Edition, edited by VT DeVita, S Hellman, SA 
P.osenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
~. Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6 th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, WiIJiams, and Wilkins. Philadelphia, 2001; p. 1943. 
~~ Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6 th Edition, edited by VT DeVita, S HeHman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
5~ Antman KH, Pass HI, Schiff PB. Management of Mesothelioma. P. 1943 
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Pulmonary function test results may document restrictive lung disease resulting from 
encasement ofthe lung and assess the potential tolerance for pneumonectomy. Obstructive 
spirometric changes are unrelated to mesothelioma or asbestosis. Laboratory evaluation is 
othen\'ise generally unremarkable except for an e:evated platelet count and erythrocyte 
sedimentation rate.57 

Bronchoscopy is usually normal or reveals extrinsic pressure. Thoracocentesis yields a 
serous to viscous, glutinous fluid, which is occasionally bloody. The fluid is an exudate, and 
pleural fluid glucose can be low, but this finding is nonspecific. The best positive marker for 
malignant mesothelioma is the detection of a high level of hyaluronic acid in the fluid. 
However, the diagnostic yield by cytology is disappointing. CytologiC studies in large series 
reveal malignant cells in 16 to 38% of patients, but their exact nature is often undetermined 
or misclassified, and they are diagnostic in only 3 to 16% of patients with mesothelioma. 
Greater awareness of the disease, increasing expertise, and use of special stains or electron 
microscopy may improve these disappointing results. Pleural needle biopsy shows malignant 
disease in 13 to 48% of cases, and a diagnosis of mesothelioma in 10 to 36%. Use of Tru-cut 
needles or CT-guided pleural biopsies need more evaluation. Thoracoscopy is a useful 
technique in cases where it is technically possible, yielding-a diagnosis of mesothelioma in 
70 to 80% of cases and false-negative results in up to 20% of cases, although it was 
diagnostic in virtually all patients in another study. Otherwise, thoracotomy with open 
surgical bioRsy remains the best diagnostic procedure, yielding the diagnosis in 77 to 100% 
of patients. 8 

Pathology 

Histopathology 

The annual incidence of mesothelioma is not known with certainty because this malignacy is 
difficult to diagnose, even by expert pathologists. Initial misdiagnosis is common. Data 
from death certifIcates are unreliable for estimating disease frequency despite the usually 
rapidly fatal outcome of malignant mesothelioma. Cancer deaths are not coded by 
morphology (mesothelioma). The cause of mortality is assigned by primary site of the 
neoplasm (primary neoplasms of pleura and peritoneum). In a study of the Surveillance, 
Epidemiology, and End Results program of the National Cancer Institute, on]y 274 of I 130 
white decedents with mesothelioma (approximately 95% diagnosed by microscopy) were 
recorded as having died of a primary neoplasm of pleura or peritoneum. The majority of 

Epidemiology In: Cancer. Principles and Practice of Oncology, 6 th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 200J; p. 1943. 
57 A.ntman KH, Pass HI, Schifff,>B. Management of Mesothelioma. P. J943 . 
Epidemiology In: Cancer. Principles and Practice ofOnco)ogy, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 200J; p. 1943. 
5~ Chahinian AP, Pass HI. MALlGNANT MESOTHELIOMA. In: Cancer Medicine, edited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
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these mesothelioma cases were coded as having malignant neoplasm of the lung or unknovm 
site. 59 

In the pa~t, expert panels have been set up to review suspected malignant pleural 
mesothelioma cases. Pathologic opinion appeared particularly diverse when litigation is 
involved. Because a substantial percentage of mesotheliomas developed in patients with no 
known asbestos exposure and other malignancies were common in asbestos workers, 
asbestos exposure should not influence the diagnosis of mesothelioma. Because of the poor 
current prognosis of pleural mesothelioma, a major role of establishing the diagnosis was to 
exclude the possibility of a more treatable illness.6o,6,. Accurate diagnosis is also important in 
the event of subsequent litigation and for epidemiologic and therapeutic studies.62 Again, 
one editorialist wrote about the need for a panel of experts to review pathological material to 
gClarantee the accuracy of diagnosis.63 

. . 

I 

The histopathologic types of malignant pleural mesothelioma include: 1) epithelial or 
tubulopapillary (50 to 70% of cases), 2) mesenchymal or fibrosarcomatous (7 to 20% of 
cases), and 3) mixed or biphasic (20 to 35% of cases) (the mixed type contains both epithelial 
and mesenchymal elements).64 

It is important to differentiate mesothelioma from adenocarcinoma--tumors with histologic 
similarities--since it may influence the treatment and avoid an extensive and expensive 
search for another primary lesion (see table below). Electron microscopy and 
immunohistochemistry are important adjuncts to routine microscopic evaluation in the 
diagnosis and classification of malignant mesothelioma.65 Electron microscopy is a method 
to aid in differentiation with typical microvilli on epithelial mesothelioma cells (the 
fibrosarcomatous cells lack them) which are longer and thinner than in adenocarcinomas, as 
well as tonofilaments and cell junctions. Another method is through iJT1..lTIunocher!1jstry. A 
property of the mesothelial cell is the production of hyaluronic acid, a glycosaminoglycan 
which stains weakly with mucicarmine and stronglv with colloidal iron or AJcian blue and 
disappears after preincubation with hyaluronidase.66, 67 

~9 Antman KH, Pass H!, SchiffPB. Management of Mesothe1ioma. P. 1943 
Ep;:kmioJogy In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. . 
60 Chahinian AP. Pass HI. MALIGNANT MESOTHELIOMA. In: Cancer Medicine. Fdited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
6/ JenJR Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995;108:895-897) 
6:0 /vltman KH, Pass HI, Schiff PB. Management of Mesothelioma. P. 1943. Epidemiology. In: Cancer. Principles 
and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA Rosenberg. Lippincott, Williams, and 
Wilkins. Philadelphia, 2001; p. 1943. 
f) Jen JR. Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995;108:895-897) 
t..: Chahinian AP, Pass HI. MALIGNANT MESOTHELIOMA... In: Cancer Medicine, edited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
6~ Nash G, Otis CN. Protocol for the examination of specimens from patients with malignant pleural mesothelioma. 
A basis for checklists. Arch Pathol Lab Med. 1999;123:39-44 
bf, Chahinian AP, Pass Hl. MALIGNANT MESOTHELIOMA. In: Cancer Medicine, edited by Holland & Frei, 
2000. B.c. Decker Inc. Hamilton· London 
6~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for malignant 
pleural mesothelioma. Chest. 1995;108: 1122-1128) 
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Hyaluronic acid has been reported to be useful in diagnosis or for following 
response but is relatively nonspecific. The level of hyaluronic acid was studied in 
the pleural fluid of 19 patients with malignant mesothelioma, 27 with lung cancer, 
I with breast cancer, I ""ith mediastinal tumor, and 5 J with benign diseases. The 
pleural fluid concentration of hyaluronic acid was greater than 100 ug/mL in 37% 
of (7 of 19) mesotheliomas and 1.3% of (1 of 80) lung cancers and other 
malignant and benign diseases. A markedly elevated serum or pleural fluid 
carcinoembryonic antigen, however, suggests a diagnosis other than 
mesothe lioma. 68 

Hematopoietic growth factors and blood group antigens have been produced by 
nonnal and malignant mesothelial cell lines. Serum levels of interleukin-6 (IL~6), 
C-reactive protein, alpha( I )-acid glycoprotein, and fibrinogen were significantly 
higher in 25 mesothelioma patients than in patients with lung adenocarcinoma 
with c)1010gy-positive pleural effusions. Serum IL-6 levels correlated with the 
levels of the acute-phase proteins and significantly with platelet counts. The level 
oflL-6 in the pleural fluid of patients with mesothelioma was approximately 60 to 
1400 times higher than in the serum. Even higher levels ofIL-6 in the pleural 
fluid and of thrombocytosis were found in patients with tuberculous pleurisy. 
High cytokine levels were not specific to mesothelioma (similar profiles were 
found in patients with tuberculous pleurisy).69 However, the detection of a 
markedly increased level of IL-6 in pleural fluid argues against a diagnosis of 
adenocarcinoma.7o 

Pulumonary adenocarcinoma tend to express CEA, LeuM1, B72.3, and BerEP4; 
malignant mesCltheliomas, in general, do not express these markers.7

! 

MonocJo~al antibodies against keratin protein~ l.end to be exrJessed in 
mesothehomas. 72 The table below from Chahlman and Pass' compares 
mesothelioma and adenocarcinoma of the lung immunochemistry. 

6, Chahinian AP, Pass Hl. MALIGNANT MESOTHELIOMA. In: Cancer Medicine. Edited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
~9 Chahinian AP, Pass HI. MALIGNANT MESOTHELIOMA. In: Cancer Medicine. Edited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
70 Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943. Epidemiology In: Cancer. Principles 
and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA Rosenberg. Lippincott, Williams, and 
Wilkins. Philadelphia, 2001; p. 1943. 
"I DeVita VT, Hellman S, Rosenberg SA. Cancer. Principles and Practice of Oncology, 2001, p.2731 
71 DeVita VT, Hellman S, Rosenberg SA. Cancer. Principles and Practice of Oncology, 2001, p. 1947 
73 Chahinian AP, Pass HJ. MALIGNANT MESOTHELlO:'\1A. In: Cancer Medicine. Edited by Holland & Frei, 
2000. B.c. Decker Inc. Hamilton· London 
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Benign inflammatory and reactive processes producing mesothelial hyperplasia or 
other malignant tumors may mimic mesothelioma but do not invade normal 
tissues and lack c)1ologic atypia and hyperchromatism. Repeated cytologic 
examination or biopsy results may be negative despite active tumor. When tumor 
tissue is obtained, light microscopy often provides documentation of malignancy, 
but usuaIIy does not distinguish adenocarcinoma from mesothelioma. Electron 
microscopy of either needle biopsy or cytocentrifuge specimens from pleural fluid 
may establish the mesothelial origin ofthe malignant tumor. Sputum cytology and 
bronchoscopy may be helpful in documenting an occult bronchogenic 
adenocarcinoma. The Cancer Committee of the College of American Pathologists 
has established a checklist protocol for the examination of specimens from 
patients with malignant pleural mesothelioma.74 

Adeno~arcinomas from primary lung, breast, ovary, stomach, lUdney, or prostate cancer 
frequently metastasize to the pleura and can be extremely difficult to distinguish from 
epithelial mesothelioma cytologicaIIy or histologicaIIy. Metastatic adenocarcinoma with 
extensive pleural involvement may grossly resemble mesothelioma and has been called 
pseudomesothelioma. Sarcomatous mesotheliomas must be distinguished from 
fib:osarcoma, malignant fibrous histiocytoma, malignant schwannoma, and 
hemangioperiC'ytoma. Synovial sarcoma and carcinosarcomas, which may also have 
mixed sarcomatous and epithelial components, usually present as a localized mass in the 
lung. In one series, of 82 malignant localized tumors, 45% were cured by simple 
excision. If the nature of a lesion was ambiguous, involvement of the pleura on random 
biopsy would establish a diagnosis of diffuse (malignant) disease. 

Autopsy requires slUIIed performance and experienced interpretation to reliably exclude 
other occult primary carcinomas. Advanced malignant mesothelioma tends to form 

7' Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenbeig. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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peripheral visceral masses mimicking primary carcinomas. Asbestos counts and 
postmortem examinations may have legal as well as epidemiologic value. 75 

Cytology 

In one study of 21 cases of epithelial malignant mesothelioma (15 pleural, 6 
peritoneal) diagnosed by effusion cytology, 13 were of the cohesive cell type and 
8 were of the noncohesive cell type. Because of its resemblance to florid reactive 
mesothelial hyperplasia and the general lack of awareness of the existence of the 
single-cell pattern of mesothelioma, the noncohesive cell type can often be 
missed. for 29 patients with at least one cytologic pleural fluid examination, 
c}1010gy was positive for mesothelioma in 3~%. The median time from initial 
symptoms to the diagnosis of mesothelioma was 8 weeks (4 weeks for patients 
with positive or suspicious cytology results, and 12 weeks for those with negative 
cytology results). Cytogenetic analysis of pleural fluid had a sensitivity of 56% 
and was positive in one case in which results of cytologic examination were 

. 76 
negatIve. 

Patients in whom the time from presentation to diagnosis was greater than 1 year 
all had negative cytologic results followed by long periods without further 
workup, despite a history of exposure to asbestos. Because the sensitivity of 
cytologic examination for mesothelioma is so low, patients in whom 
mesothelioma is suspected should undergo immediate pleural biopsy if the pleural 
fluid cytology result is negative. 77 

Below is a table of malignant pleural mesothelioma and adenocaTcinoma of the lung. 

75 Antman KH. Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 . 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita. S Hellman, SA 
Rosenberg. Lippincon, Williams. and Wilkins. Philadelphia, 2001; p. 1943. 
7~ Antman KH. Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
~i Antman KH. Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition. edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott. Williams. and Wilkins. Philadelphia, 2001; p. 1943. 
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Comparison of Malignant Pleural Mesothelioma and Adenocarcinoma of the Lung 
i MALlGNANT ADENOCARCINOMA OF THE 
I PLEURAL LUNG 
1~ ______________ -+~M=E=S~O=TH~E=L~IO~~~~~~ __________ ~ ____ ~1 I Incid,nce, P" veM U.S. 2000 - 3000 66,000" 

I Sex, male:female 5: 1 1.2: I for lung cancer; adeno-
common in women It Age. vears (median) 60 60 

Etiology, latency Asbestos, 3 - 4 decades Smoking, asbestos, asbestos + 

Pathology 

Immunohistochemistry 

Electron microscopy 

Epithe lial>mixed>sarco 
matoid 

Positive: hyaluronic 
acid, keratin, vimentin 
Typical long microvilli 
on epithelial cells (the 
fibrosarcomatous cells 

smoking 
Adenocarcinomas from primary 
lung, breast, ovary, stomach, 
kidney, or prostate cancer 
frequently metastasize to the pleura 
and can be extremely difficult to 
distinguish from epithelial 
mesothelioma cytologically or 
histologically. 

Metastatic adenocarcinoma with 
extensive pleural involvement may 
grossly resemble mesothelioma and 
has been called pseudo
mesothelioma. 

Synovial sarcoma and 
carcinosarcomas, which may also 
have mixed sarcomatous and 
epithelial components, usually 
present 
as a localized mass in the lung. 

Sarcomatous mesotheliomas must 
be distinguished from 
fibrosarcoma, malignant fibrous 
histiocytoma, malignant 
schwannoma, and 
hemangiopericytoma. 

Positive: CEA, LeuMI, B72.3, 
BerEP4, D-PAS 

Microvilli are shorter and thicker 
than on mesothelioma cells 

7> Based on year 2000 numbers: 164,100 lung cancer cases x 40% adenocarcinoma: 65,640 
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[ MluJGNANT ADENOCARCINOMA OF THE 
PLEURAL LUNG 

MESOTHELIOMA , 
lack them), as well as 

I 
tonofilaments and cell 

iunctions. 
Pleur8.1 effusion Hyaluronic acid positive CEA positive 

Increased IL-6 le\'eJ 
I (non-specific: also high 

with TB) 
Staging 

I 
Earliest stage with malignant 

pleural effusion!surgical T1 (median: 27 mo.)/yes T4 «10% 5-yr. Surv.)/no 
I candidate 

II 
I 

Ipsilateral supraclavicular node N3 (Stage IV) N2 (Stage Ill) 

Stalre IV T4, N3, orMI MI 
I "Narural history: metastatic Local progression; rare Hematogenous spread common 
·d;sea~e pa~tem vs. locoregional hematogenous spread 

, disease 

Other Variants of Mesothelioma 

Benign Fibrous Tumors of the Pleura 

Benign fibrous tumors of the pleura are approximately ope-third as common as 
diffuse malignant mesotheliomas and are most conunon from age 40 to 70 years. 
Because they appear to arise from subsurface fibrous tissue, rather than from the 
mesothelial lining, they have also been called submesothelial fibromas, localized 
fibrous mesothelioma, or solitary fibrous tumor of the pleura. Few patients have 
been exposed to asbestos, approximating the incidence of exposure in the general 
population. CT scan and MRl are useful but nonspecific. The differential 
diagnosis betv.!een benign and malignant lesions is based on histologic study. 
Lesions have ranged in size from 1 to 36 cm. Associated effusions can be 
serosanguineous. Hypertrophic pulmonary osteoarthropathy has occurred in 
approximately one-third of patients, particularly associated with lesions more than 
10 cm in size. Hypoglycemia has also been associated with large lesions, 
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associated in some cases with tumor production of insulin-like gro\\1h factor. 
Mesotheliomas are often pedunculated and 80% arise from but usually do not 
invade the visceral pleura. Thus, benign pleural mesotheliomas usually have a 
sharp separation between tumor and compressed lung, and resection can be 
perfonned without pulmonary resection. Others may require a limited chest wall 
resection. While generally cured if completely resected, recurrences have . 
occurred after several decades and 12% of patients eventually die of extensive 
local tumor. Localized malignant fibrous tumors of the pleura have also been 
described. Of 82 malignant localized tumors, 45% were cured by simple excision. 
If the nature of the lesion is ambiguous, ~volvement of the pleura on random 
biopsy would establish a diagnosis of diffuse (i.e., malignant) disease.79 

i\1alignant Peritoneal Mesothelioma 

Patients usually present with symptoms and signs of advanced disease including 
pain, ascites, weight loss, or an abdominal mass. A cake of tumor in the omentum 
may be palpable as an epigastric mass. No satisfactory staging system has been 
proposed for peritoneal mesotheliomas, wruch are usually confined to the 
abdomen at diagnosis. Chest radiography reveals pleural plaques in 
approximately 50% of patients with peritoneal primaries, compared with 20% in 
patients with pleural mesothelioma, reflecting the higher level of asbestos 
exposure in patients with peritoneal disease. Classic findings on CT scan include 
mesenteric thickening, peritoneal studding, hemorrhage within the tumor mass, 
and ascites; however, patients may have ad\'anced disease with relatively nonnal 
CTs. MRl offers the possibility of improved resolution. Given the low incidence 
of bone, brain, or liver metastasis at presentation, extensive evaluation for 
metastatic disease is inappropriate in the absence of laboratory abnormalities. 
Adrenal, intrapulmonary, or bony metastasis should raise the possibility of an 
alternative diagnosis.so 

Peritoneal fluid from malignant ascites may be a watery transudate or a viscous 
fluid rich in mucopolysaccharides. No diagnostic significance has been attached 
to the character of the fluid, although a viscous ascites (with high fluid 
hyaluronidase levels) may suggest the diagnosis. Massive ascites may result in 
confusion of mesothelioma with severe cirrhosis. Cytology establishes the 
diagnosis in only 5% to 10% of cases. Ultimately, defmitive diagnosis requires 
adequate tissue sampling, preferably from peritoneoscopy or an open directed 

i9 Amman KH, Pass HI, SchitTPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology. 611> Edition, edited by VI DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 

so Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology. 611> Edition, edited by VI DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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biopsy. A generous biopsy specimen is required to perfonn immunohistochemical 
stains, as well as electron microscopy. Open biopsy also permits inspection ofthe 
abdominal cavity for extent of disease with particular attention to the bowel and 
ovaries:to distinguish mesothelioma from other more common causes of 
peritoneal carcinomatosIs. Peritoneal mesotheliomas can be confused with 
adenocarcinomas arising from any abdominal organ, but the pattern of spread and 
tendency to accumulate in the pelvis readily leads to confusion with 
adenocarcinoma of the ovary or carcinoma arising from Mullerian duct remnants 
in the peritoneum. The tumor generally remains confined to the abdomen until 
late in the course and even then is more likely to spread to one or both pleural 
cavities than to disseminate hematogenously. Thrombocytosis is common and 
associated with high levels of IL-6 and a poor prognosis. Other common clotting 
abnonnalities include phlebitis, emboli, hemol)1ic anemia, and disseminated 
intravascular coagulation. Most patients die without metastases or involvement of 
the chest. Esophageal achalasia, secondary amyloidosis, and dennatomyositis 
have been reported. The median survival of untreated patients in most series is 
short, 4 to 12 months. 81 

Well-Differentiated Papillary Mesothelioma or Cystic Mesotheliomas of the Peritoneum 

Rare, well-differentiated papillary variants and a syndrome of recurrent peritoneal 
mesothelial cysts have both been found predominantly in younger women 
associated with a prolonged survival despite bulky disease. Rarely, the disease 
progresses over time to a typical malignant mesothelioma. Approximately 130 
cases of multi loculated peritoneal inclusion cysts (also called benign cystic 
peritoneal mesotheliomas) have been described, mainly in the pathologic and 
surgical literature. Some authors have advocated classifying tills lesion as 
reactive proliferation rather than as malignant. The radiologic differential 
diagnosis has been reviewed. Frequently associated with prior surgery, 
endometriosis, or pelvic inflammatory disease, they occur predominantly in 
women, but can occur in men. Treatment should be provided for palliation of 
symptoms or for clearly documented progression. Despite initial surgical 
resection, approximately one-half recur locally. Neither ]r;!sion size nor 
proliferation correlates with outcome. Tamoxifen resulted in a prolonged 
response in a 19-year-old woman. Pennanent transvaginal catheter drainage in a 
patient with recurrent cysts resulted in infection and obliteration of the cyst. The 
potassium titanyl phosphate laser has also been used in treatment of benign 
multicystic peritoneal mesothelioma.82 

~J Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 200 I; p. 1943. 
~: Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 200]; p. 1943. 
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Surgery for Peritoneal Mesothelioma 

Surgical and autopsy series have shown that peritoneal mesothelioma involves all 
peritoneal surfaces, often with masses of 5 cm or more. Sites of local invasion 
included the liver, abdominal wall, diaphragm, retroperitoneum, gastrointestinal 
tract, and bladder. Seeding of laparotomy scars and biopsy tracts has also been 
observed. The tumor is most often confined to the peritoneal cavity at the time of 
initial diagnosis and remains there for much or all of the subsequent clinical 
course. Hence, effective local therapy may have a substantial effect on the 
survival of patients with this disease. Complete surgical resectionis rarely, if 
ever, feasible, and has not been sho~ll to afford survival benefit in the absence of 
additional therapy. Nevertheless, surgical intervention can provide palliation for 
small bowel obstruction and relief of massive ascites by peritovenous shunting or 
paracentesis via Tenckhoffs catheter. 83 

Prognostic Factors for Malignant Pleural Mesothelioma 

Performance status has been one of the most reliable prognostic factors, in addition to the 
'stage, which is discussed below. Epithelial cell type has been associated with a more 
favorable prognosis in most large series; the fibrosarcomatous type carries the worst 
prognosis, and the mixed type is intermediate. Younger age at diagnosis has also been 
reported as a favorable feature, whereas no prognostic differences were found between 
men and women, particularly after adjustment for cell type. Absence of weight Joss, lack 
of involvement of the visceral pleura, early stage, and epithelial cell type were Sho\\'11 to 
be favorable prognostic factors in a large group of 188 patients with pleural 
mesothelioma. The negative prognostic impact of thrombocytosis first reported by 
Chahinian and colleagues has been confinned in three other series. The prognostic role of 
other factors (asbestos exposure or not, duration of symptoms, side of pleural disease, and 
pleural versus peritoneal involvement) is more contradictory at this time. 84 The EORTC 
system of prognostic factors for malignant pleural mesothelioma defined high risk as: 
poor performance status, high WBC at diagnosis, probable or possible (uncertain) 

. histology, male sex, and sarcomatous cell type;85 in their experience in 204 adults with 
malignant pleural mesothelioma on five consecutive phase II clinical trials, the median 
survival was 13 months from diagnosis and 8 months from trial entry. 86 Epidermal 

Eo Anlman KH, Pass HJ, SchifTPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, WilJiams, and Wilkins. Philadelphia, 2001; p. 1943. 
~~ Chahinian AP, Pass Hl. MALIGNANT MESOTHELIOMA In: Cancer Medicine. Edited by HolJand & Frei, 
2000. B.c. Decker Inc. Hamilton· London 
~5 Stede JPe, Rudd RM. Thorax 2000;55~725-726 
6~ Antman KH, Pass HJ, SchifTPB. Management of Mesothelioma. P. 1943 
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gro\\1h factor-positive cells have been found in 68% of mesotheliomas examined and 
correlate with improved survival.87 

The table below summarizes specific articles, which analyzed data for prognostic factors 
in malignant pleural mesothelioma. 

AUTHOR DATES POPULATION FACTORS RESULTS OF 
JOURNAL OF DATA • PROGNOSTIC 
DATE FACTORS 
Curran 1984-1994 204 patients from 5 Poor prognosis: Good prognosis group: 1 
J Clin Oncol European Phase II Poor performance CPS) yr. surv. 40% (95% 
199888 trials status CI:30%, 50%) 

High WBC 
drugs studied: Probable/possible Bad prognosis: 1 yr. Surv. 
mitoxantrone, histological dx 20% (95% CI:4%, 20% 
epidoxirubicin, VP- Male 
16, taxo1 Sarcomatous SUbtype 

I Herndon 1984-1994 337 Patients from Median survival in Best median survival, 13.9 
Chest CALGB trials bold months: Ps=o & age < 49 

1199889 PS=O, age<49 yr yrs and PS=O, age> 49 

I 

I 

I 

Drugs studied: Or yrs., Hbgf~14.6 
MMC, adriamycin, PS=O, age~49 yrs, 
carboplatin, DHAC, Hgb ~14.6: 13.9 mo. Worse median sun'ival, 
t'imetrexate, 1.4 monihs: PS= J /2 and 
edatrexate, taxol WBC~ 15.6uL 

PS=1I2, WBC < 8.7, 
no chest pain: 9.5 mo. 

PS=O, age ~ 49 yrs, 
Hgb < 14.6 
Or 
P/S=1I2, WBC < 15.6, 
chest pain, no weight 
loss, Hgb ~ 12.3 
Or 

Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
f7 /ultman KH, Pass HI, SchiffPB. Management of Mesoihelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
~f J Clin Oneol. 1998;16:145-152 
f9 Chest 1998; 113;723-731 
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AUTHOR DATES POPULATION FACTORS RESULTS OF 
JOURKAL OF DATA PROGNOSTIC 
DATE FACTORS 

11 I PS=l!2, 9.8 ~ 
WBC<15.6, chest I I pain, weight Joss, Hgb 

I 12: 11.2: 9.2 mo. 

I PS=1/2, 8.7 ~ 
WBe<15.6, no chest 
pain: 6.5 mo. 

PS=1/2, WBe <15.6, 

I 
chest pain, no weight 
Joss, Hgb<12.3 

I Or 
PS=1/2, 9.8 S 
WBC<15.6, chest 
pain, weight loss, Hgb 
< 11.2 
Or 
PS=1I2, W13C<9.8, 

I 
chest pain, weight 
loss: 4.4 mo. 

PS=1I2, 

I WBC> 15.6: 1.4 mo. I 

I Pa~s 1993-1996 Analysis of impact of Preoperative volume 
, J Thorec preoperative and I C.rdio,-.sc postresection solid < 100 cc: median, 22 
I Surg tumor volumes months 
I9n9o 47 of 48 malignant > 100 cc: 11 months; p 

pleural mesothelioma =0.03 
patients resected and 
randomized to +1-
photodynamic Postoperative \'olume 
therapy @ the NCI 

< 9 cc: median, 25 months 

> 9 cc: 9 months; 
p=0.OOO2 

'10 Pass HI, Temeck BK, Kranda K, Steinberg SM, Feuerstein IR. J Thorac Cardiovasc Surg 1998; 115:310-318 
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r . 
I AUTHOR DATES POPULATION FACTORS RESULTS OF 
JOURNAL OF DATA PROGNOSTIC 

I D~IE ___ FACTORS 

I 
I 
! 
il 

Extrapleura) 
pneumonectomy: 
median, 1 ] months 

PJeurectomy/decortic-
ation: 22 months; p = 
0.07 

Stage and Staging 

Accurate staging and identifying significant prognostic factors is important and accepted 
in the study and treatment of other malignancies. 91 As an example, in another thorax 
tumor, precise staging ofNSCLC has defined homogenous groups of patients according 
to prognosis;92 a large surgical-pathological database supports the TNM staging system 
for NSCLC.93 The International Mesothelioma Interest Group (IMIG) is a collection of 
pulmonary medicine physicians, thoracic surgeons, medical and radiation oncologists, 
epidemiologists, radiologists, pathologists, and laboratory scientists interested in research 
in malignant pleural mesothelioma.94 The data to devise this staging system can be 
applied to radiographic, surgical, and pathological stamng of this disease; it is the latter 
two that are primarily the basis of the staging system.rs 

Before the IM1G staging system, there were five other staging systems--three with stages 
J through IV and two with TNM stages; there was little prospective data to support these 
staging sy~tems as derived from meticulously staged patients based on surgical
p:lthological data. 96

,'i7 None of these sta~ing sysems have been fully validated or 
consistently used for survival analyses. 9 

The !MIG is a surgically-based TNM staging system that takes into consideration 
infonnation about the impact ofT and N status on survival. The IMIG staging system 

91 Rusch \,W, Venkatraman, E. J Thorac Cardiovasc Sug 1996; 111:815-826. 
9~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for malignant 
pleural mesothelioma. Chest. 1995; 108: 1 122-1128) 
93 Jett JR. Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995; I 08:895-897) 
9~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for malignant 
r,leural mesothelioma. Chest. 1995;108:1 122-1128) 

5 The International Mesothelioma Interest Group. A proposed new international Th'M staging system for malignant 
pleural mesothelioma. Chest. 1995;108:) 122-1128) 
96 Jet! JR. Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995; 108:895-897) 
97 The International Mesothelioma Interest Group. A proposed new international TNM staging system for malignant 
f;lcural mesothelioma. Chest. 1995;108: 1122-1128) 
• Rusch VW, Venkatraman, E. J Thorae Cardiovase Sug 1996; 111:815-826. 
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improves upon other staging systems and provides precise TNM descriptors that can be 
used for radiographic, surgical, and pathologic staging.99 

The staging system differentiates between TI a and TI b; based on thoracoscopy 
data, Tl a tumors had a median survival of 32.7 months and Tl b tumors had a 
median survival of 7 months; trjs degree of differentiation between tumors is 
difficult noninvasively. This is also true about differenti3.:ing Tl band T2 tumors
-i.e., diaphragmatic muscle involvement or tumor penetrating the pulmonary 
parenchyma is obvious at thoracotomy but not as obvious at thoracoscopy.loo In 
one series, T3 tumors had a median survival of 13 months and T4 tumors had a 
median survival of 6.5 months.101 Nodal staging in the E\UG is virtually identical 
to the staging system for NSCLC. N 1 is involvement of the ipsilateral 
bronchopulmonary and hilar lymph nodes. N2 is subcarinal or ipsilateral 
mediastinal lymph nodes and ipsilateral internal internal mammary nodes. N3 is 
metastasis to nodes in the contralateral mediastinal, contralateral internal 
mammary, or the ipsilateral or contralateral suprac1ivicular areas; 102 in general, 
1\3 is nodal involvement outside same hemithorax as the primary tumor. One 
study demonstrates a median survival of 18.3 months for NO and 9.4 months for 
any nodal involvement. 103 . 

The 1t'-f]G staging system has been validated in two series of patients; it has not been 
. I I d' h d I" I . J 04 105 prospective y eva uate WIt regar to c mIca vs. operative stage. . 

In one validation study,106 from October 1983 to July 1994, 131 consecutive patients with 
malignant pleural mesothelioma underwent exploratory thoracotomy (108 men; 23 
women; ",edian age 63 years [range 32-80 years)). In this series, the pathological 
diagnosis was always based on both histologic tumor type and immunohistochemistI)'; 
when necessary, electron microscopy was added to confirm the diagnosis. There were 
101 resections (71%), including 50 extrapleural pneumonectomies and 51 
pleurectomy/decortications. The !MIG staging system was applied retrospectively to each 
patient to detenrune the TN status and corresponding tumor stage. Staging was based on 
precise information about tumor extent in the operative summary dictated by the surgeon 

99 Ruseh vv.', Venkatraman, E. J Thorae Cardiovase Sug 1996; 111:815-826. 
loa The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995;108:1122-1128) 
101 The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995; 1 08: 1122-lJ 28) 
10~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995; 1 08:1122-1128) 
103 The International Mesothelioma Interest Group. A proposed new international Th'M staging system for 
malignant pleural mesothelioma. Chest. 1995;108:1122-1128) 
leg Pass HI, Temeck BK, Kranda K, Steinberg SM, Feuerstein IR. J Thorae Cardiovasc Surg 1998; 115:310-318 
)0' Rusch \'W, Venkatraman, E. J Thorac Cardiovasc Sug 1996; 111:815-826. 
106 Rusch V\\" Venkatraman, E. J Thorae Cardiovasc Sug 1996; 111:815-826. 
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and on nodal involvement as recorded in the pathology report. The figure and table 
below summarizes much of the data. 
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As shown in the table above, this surgical series correlated survival with stage, type of 
surgical resection, and histological t'JPe of cancer. 

Based on this data, surgical decisions may be made. The primary tumor is considered 
potentially resectable if preoperative CT scans of the chest and abdomen did not show 
extrathoracic disease, clear invasion of the mediastinal organs or chest wall, or extension 
through the diaphragm. The decision to perform an extrapleural pneumoectomy as 
opposed to a pleurectomy/decortication for resection \vas based on the extent of visceral 
pleural tumor at thracotomy. Extrapleural pneumonectomy, defined as an en-bloc 
resection of the pleura, lung, ipsilateral diaphragm, and pericardium was performed for 
locally advanced disease, usually in patients with confluent visceral pleural tumor not 
separable from the lung and a partially or totally fused pleural space. 
Pleuroectomy/decortication, which removed all gross tumor without removing the 
underlying lung, was performed in patients who had minimal visceral pleural tumor. 
Partial parietal pleurectomy was sometimes performed for control of a pleural effusion if 
incompletely resectable tumor was found at exploration, but all 
pleurectomy/decortications and extrapleura] pneumoectomies were performed only if it 
was thoughtthall all gross tumor could be removed. Resection was defmed as 
incomplete if any visible gross tumor remained at the completion of thor acto my, even if 

I r dr' 5 .. 107 on y a lew scattere tumor lOCI < mm In SIze were present. 

Below is the IMIG staging system. 

International Mesothelioma Interest Group Staging Criteria for Mesothelioma 

Primary Tumor (T): 
T1 

ID7 Ruseh V'N, Venkatraman, E. J Thorae Cardiovasc Sug 1996; 11 1 :815-826. 
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Tl a Tumor limited to the ipsilateral parietal including mediastinal and diaphragmatic 
pleura, no involvement of the visceral pleura mediastinal and diaphragmatic pleura, 
scattered foci of tumor also involving the visceral pleura 

Tumor involving each of the ipsilateral pleural surfaces (parietal, mediastinal, 
diaphragmatic, and visceral pleura) \\ ith at least one of the following features: 
in\'Olvement of diaphragmatic muscle; confluent visceral pleural tumor (including the 
fissures), or extension of tumor from visceral pleura into the underlying pulmonary 
parenchyma 

• 
Describes locally advanced but potentially resectable tumor: tumor involving a1l of the 
ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral pleura) with 
at least one of the Jollowing features: involvement of the endothoracic fascia; extension 
into the mediastinal fat; solitary, completely resectable focus of tumor extending into the 
son tissues of the chest wall; on-transmural involvement of the pericardium 

Describes locally advanced technically unresectable tumor: tumor involving all of the 
ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral) with at 
least one of the following features: diffuse extension or multi focal masses of tumor in the 
chest wall, with or wilhout associated rib destruction; direct transdiaphragmatic extension 
of tumor to the peritoneum; direct extension of tumor to the contralateral pleura; direct 
extension of tumor to one or more mediastinal organs; direct extension of tumor into the 
spine; tumor extending through to the internal surface of the pericardium with or without 
a pericardial effusion; or tumor involving the myocardium 

Lymph Nodes (N): 
l'tX 

NO 

Nl 

N2 

N3 

Regional Lymph nodes cannot be assessed 

No regional lymph node metastases 

Metastases in the ipsilateral bronchopulmonary or hilar lymph nodes 

Metastases in the subcarinal or the ipsilateral mediastinallyrnph nodes including the 
ipsilateral internal mammary nodes 

Metastases in the contralateral mediastinal, contralateral internal mammary, ipsilateral or 
contralateral supraclavicular lymph nodes 

Metastases (M): 
MX 

Presence of distant metastases cannot be assessed 

1\10 
No distant metastasis 

Ml 
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Distant f'.-1etastasis present 

Staging: 
Stage la TlaNoMo 
Stage Ib TlbNoMo 
Stage II T2NoMo 
Stage III Any T3Mo, AnyN1Mo, AnyN2Mo 
Stage 1\' AnyT4, AnyN3, AnyMI 

• 
Evaluation of the Patient for Staging 

Noninvasive Studies to Determine Stage 

Although CT scans and MRls are important in the staging of malignant pleural 
mesothelioma, these noninvasive techniques are not as accurate as surgical and 
pathologic staging.lO~ For example, Rusch and Venkatramen report in their 
surgical series that more than 50% of malignant pleural mesothelioma cases are 
clinically understaged in comparison to their surgically documented pathologic 
nodal status. 109 

The major role of noninvasive procedures is to determine isolated hemithorax 
disease. Despite a history of asbestos contact in 50% io 70% of patients, pleural 
plaques or interstitial fibrosis are apparent on chest radiography in only 
approximately 20%, but pleural calcifications are evident on almost one-half of 
computed tomographic (CT) scans and in up to 87% at autopsy. Scoliosis with 
contracture of the ipsilateral hemithorax is visible even on chest radiography with 
advanced disease. A CT scan or magnetic resonance imaging CMRl) of the 
primary tumor to assess the extent of disease is indicated if treatment is 
contemplated. Characteristic CT findings i:1 almost 100 patients are pleural 
thickening in 92% (and of the intralobar fissures in 86%), effusions in 74%, and 
pleural cakifications in 20% to 50%. CT scan is helpful in differentiating benign 
from malignant pleural thickening, but does not reliably distinguish primary from 
metastatic malignancy. Coronal MRI is particularly helpful to evaluate the " 
diaphragm. In a study of 26 mesothelioma patients evaluated with sequential 
paired CT and MRl scans, MRI showed tumor spread into the interlobar fissures, 
tumor invasion of and through the diaphragm, and invasion of bony structures 
better than CT. Invasion of the chest wall and mediastinal soft tissue and tumor 
gro\\1h into the lung parenchyma were equally well seen on both imaging 
methods. CT was better for detecting pleural calcifications. Twenty-eight 
consecutive patients referred for the evaluation of suspected malignant 

IOi The International Mesothelioma Interest Group, A proposed new international TNM staging system for 
malignant pleural mesothelioma, Chest. 1995;108:1122-1128) 

109 Rusch VW, Venkatraman, E. J Thorac Cardiovasc Sug 1996; I J 1:815-826. 
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mesothelioma were evaluated by positron emission tomography (PET) with 2-
fluoro-2-deoxy-d-glucose (FDG) imaging. Video-assisted thoracoscopy or 
surgicai biopsies pro\"ided a malignant diagnosis in 24 patients (22 with 
mesothelioma) and benign processes in the remaining four. The uptake ofFDG 
was significantly higher in malignant than in berugn lesions (P == .0001). FDG
PET images identified active tumor sites. Hypennctabolic lymph nodes were 
noted on FDG-PET images in 12 patients, 9 of which appeared nonnal on CT 
scans. Histologic examination in six patients con finned malignant nodal disease 
in five cases and granulomatous lymphadenitis in one. Standardized uptake 
values were inversely correlated with duration of survival after the PET study (P 
= .05). These data could be useful in deciding which patient may be a candidate 
for an aggressive approach since a high FDG uptake in these tumors may indicate 
a shorter patient survival. Mesotheliomas are reported to take up gallium 67. 
Gallium 67 scans in seven cases obtained before resection were compared with 
pathology. When the involved pleural thicbess was over 6 mm, gallium 67 
uptake correlated with the macroscopic thickness of mesothelioma in resected 
specimens. Thickness of the pleura on CT images was only reliable for thick 
involvement. No definite correlation was found between gallium 67 uptake and 
the histologc type, extent of tumor parenchyma, interstitial volume, and tumor 
vascularity. Planar **201Tl scintigraphy in a single mesothelioma patient 
revealed diffuse pleural tumor accumulation. Single photon errussion CT 
demonstrated exact tumor location. Brain, bone, and liver metastases or extension 
into other serosal surfaces, although present in more than one-half of patients at 
autopsy, are sufficiently uncommon at presentation to obviate the need for 
extensive baseline studies in the absence of symptoms or laboratory 
ab71onnalities. HO\"ever, such studies may identity an occult adenocarcinoma of 
!he Ji.mg, a pattern of widespread metastases, or a markedly elevated serum or 
pleural fluid carcinoembryonic antigen suggesting a diagnosis other than 
mesothelioma. Although there are no definitive biomarkers for mesothelioma, 
future studies investigating serial serum levels of tissue polypeptide antigen or 
thrombomodulin may be of interest. 110 . 

Invasive Studies to Determine Stage 

Although obtaining an accurate histologic confirmation of mesothelioma from 
pleural fluid c)1ology or needle biopsy specimens is often difficult, the diagnosis 
of mesothelioma has such a poor prognosis that an unequivocal tissue diagnosis is 
ma~datory. Surgical intervention is usually required, either a thoracoscopy or 
thoracotomy, despite the risk of seeding the biopsy site or surgical scar with 
tumor. In any evaluation for the patient with mesothelioma, careful attention 
must be paid to the diaphragmatic extent of the tumor with suspicious scans 

110 Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice ofOnco]ogy, 6 th Edition, edited by VT DeVita, S Helhnan, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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confirmed by laparoscopic evaluation for transdiaphragmatic extension. For 
patients who are nol candidates for radical surgery, thoracoscopy usually obtains 
sufficient tissue for histochemical analysis. The later development of chest wall 
masses from seeding of the biopsy site or surgical scar is an uncommon 
complication approximately 10%) of any diagnostic procedure, but can usually be 
avoided by radiotherapy to the scar if appropriate. Tumor nodules seeded from 
fluids rich in tumor cells may develop in the subcutaneous tissue surrounding 
Denver shunts and intrapleural ports. Ifpreoperative studies suggest stage I 
mesothelioma in good-risk patients with asbestos exposure, most surgeons 
combine the diagnostic and therapeutic surgical interventions in one stage. 
Generous biopsies can be performed at the inception of the exploration, using 
frozen sections to differentiate mesothelioma from adenocarcinoma. A sample of 
uninvaded lung should be obtained for counting asbestos fibers. Bronchoscopy 
should be performed in all patients suspected of mesothelioma to rule out 
endobronchial disease, rare in mesothelioma. The role of mediastinoscopy in 
patients with suspected mesothelioma is undefined. Some surgeons believe it is 
unnecessary because nodes can be removed with the lung. Other surgeons believe 
that, because positive nodes indicate stage III disease, surgery would be 
contraindicated. Nevertheless, if radical extrapleural pneumonectomy (EPP) is 
contemplated, mediastinoscopy is recommended, because 20% of patients with 
mesothelioma have mediastinal lymph node involvement. 1 

11 

Natural History 

The natural history of malignant mesothelioma is important because it provides insights 
into the development of treatment strategies. Investigators have described the initial 
presentation as variable in symptoms and duration, and disease progression as initially 
being local. Systemic disease has been underemphasized. At least 50% of all patients 
have distant metastatic disease at autopsy and systemic disease is the most common form 
of relapse in patients who have achieved local control of their disease via extrapleural 
pneumonectomy. 1 

12 

Before the 1990s, with few exceptions, there was little effort to precisely stage malignant 
pleural mesothelioma. The disease was thought of as a tumor that involved all the pleural 
surfaces, encased the lung, and led to death within 2 years of diagnosis due to 
cardiopulmonary failure from local progression of disease. I 13 

III f\rnman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6 th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
II~ Rusch VW. Oncology 1999;13:931-932 
II, The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesoL1elioma. Chest. 1995; 108: 1122-1128) 
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Mesotheliomas spread over the parietal and visceral serosal surfaces. Pleural 
mesothelioma extends over the diaphragm, mediastinum, pericardium, and, eventually, 
the peritoneum'. It also extends into the interlobar fissures and into the lung itself by 
contiguity or by interstitial and alveolar spread. Seeding along the track of needle biopsy 
channels occurs in 1 0 to 20% of cases. Lymphatic dissemination is common and 
mediastinal nodes are involved in about 50% of cases of pleural mesothelioma. I 14 

Distant blood-borne metastases are more common than was previously thought and are 
seen at autopsy in 50 to 80% of cases. They can occur in any organ, including the brain. 
A peculiar pattern of massive hepatic calcifications, attributed to degenerative and 
necrotic liver metastases, has been described. I 15 

Based on thorascopic studies, investigators suggest that malignant pleural 
mesothelioma arise in the parietal and diaphramatic pleura, and then spreads to 
the visceral pleura. Patients with TI disease usually have a free pleural space and 
present with a large pleural effusion. I 16 T2 disease has confluent involvement of 
the visceral pleura and/or extension of the pulmonary parenchyma; the pleural 
tumor cannot be fully removed without resecting the underlying lung. In T2 
disease, there is still free pleural space with an effusion but the parietal and 
visceral pledural surfaces have begun to fuse; the pleural effusion may have 
resolved or become loculated. I I? T3 disease is an advanced tumor that has the 
potential for resection. In T3 disease there is involvement of all the pleural 
surfaces; there may be tumor extension into the endothoracic fascia or the 
mediastinal fat; the surface of the pericardium may be involved; a focus of 
resectable tumor invading the chest wall is also considered T3. IIB T 4 disease is 
locally advanced and not amenable to resection; there is involvement of all the 
pleural surfaces, diffuse extension into the chest wall, direct extension through the 
diaphragm to the underlying peritoneum; there may also be direct extension to the 
contralateral pleura, mediastinal organs, the spine, the myocardium, or the internal 
surface of the pericardium. Interestingly, malignant pleural mesothelioma may 
progress to T 4 disease before distant metastasis is present. I 19 

Shortness of breath and chest pain can be controlled initially by repeated 
thoracenteses and minor narcotics. Although chest tube drainage and sclerosis is 

114 Note for cllmparison:Peritoneal mesothelioma involves mainly the parietal and visceral serosal surfaces, the 
omentum, and the mesentery v.ith tumor nodules andlor infiltration causing thickening. Involvement of the serosa 
overlying the small and large bowel, the liver, the spleen, and other organs leads to encasement of these organs in 
tumor tissue. 
Il~ C,hahinian AP, Pass HI. M..A..LIGNANT MESOTHELIOMA In: Cancer Medicine, edited by Holland & Frei, 
2000. B.C. Decker Inc. Hamilton· London 
II~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995; I 08:) 122-1128) 
II~ The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995; 108: 1122-1128) 
lIS The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pleural mesothelioma. Chest. 1995;108:1122-1128) 
1;9 The International Mesothelioma Interest Group. A proposed new international TNM staging system for 
malignant pieural mesothelioma. Chest. 1995; 108: 1122-1128) 
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generally unsuccessful, pleural fluid eventually becomes loculated as the tumor 
obliterates the pleural space. With advanced disease, fatigue and dyspnea 
increase out of proportion to radiographic findings or pulmonary function values. 
Because hypoxia results from shunting of desaturated blood through a poorly 
aerated lung, therapeutic oxygen provides little symptomatic relief. 120 

Mesothelioma tends to be locally invasive. Chest wall masses develop in approximately 
10% of patients, generally over thoracentesis, chest rube drainage, or thoracotomy tracts. 
Direct involvement of esophagus, ribs, vertebrae, ne,,·es, and the superior vena cava 
cause dysphagia, pain, cord compression, brachial plexopathy, Homer's syndrome, or 
superior vena cava syndromes, respectively. Fevers and sweats with no documented 
source of infection are common and often accompanied by significant weight loss, poor 
perfonnance status, and an early death. Thromboc)-10sis and other clotting abnormalities 
occur in 10% to 20% (more frequently in peritoneal mesothelioma). Di~seminated 
intravascular coagulation, thrombophlebitis, pulmonary emboli, and Coombs' positive 
hemol)1ic anemia have been reported, as well as hypercalcemia associated with elevated 
levels of a parathyroid hormone-like peptide. 121 

Patients generally die of respiratory failure or pneumonia. Small bowel obstruction from 
direct extension through the diaphragm develops in approximately one-third, and 10% die 

f . d· I d· I . I 122 o pen car la or myocar la rnvo vement. 

Surgical Treatment 

According to one group of authurs, the role of surgery in ma;-}agi:·Jg diffuse pleural 
mesothelioma remains controversial, but there are an increasing number of thoracic 
oncologic surgeons who are operating for this disease. Nevertheless, overwhelming 
pessimism for curative surgical options continues in most centers that do not routinely 
deal with the disease since the combination of effusive disease and bulk')' rumor renders 
surgical eradication virtually impossible. The disappointing long-term overall survival 
resuits, the rustorically high morbidity and mortality, as well as the propensity for local 
recurrences have forced many centers to abandon radical operatiuns except for the rare 
localized situation. The arguments regarding appropriate management of mesothelioma 
can have geographic differences. In a United Kingdom poll of chest physicians, only 46% 
of the physicians surveyed would consider referral to a thoracic surgeon for radical 
resection. The French approach to the disease has been a concentration on detection of 

I~O Antman KH, Pass HI, SchiITPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VI DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
1:1 Anlman KH, Pass HI, SchiITPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VI DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
I:: Antman KH, Pass HI, SchiITPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VI DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and \Vilkins. Philadelphia, 2001; p. 1943. 
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early stage I disease that is treated with intrapleural therapy, including interferon-gamma 
with or without cisplatin. Surgery is performed after this therapy only to improve local 
control, either by pleurectomy or extra pleural pneumonectomy (EPP}.ln patients with 
stage Ii or III mesothelioma, one group of authors recommend surgery and postoperative 
radiation therapy. In the United States a cohort of specialized cancer centers have evolved 
that have maintained an interest in the surgical management of the disease. As a new 
cohort of aggressively trained, specialized thoracic oncologists enters practice, the 
necessity for such refeiTals may be diminished. At the present time, however, the 
evolution of the use of surgery with or without ifltraoperative, postoperative innovative 
adjuvant therapies is being defined by these centers. In general, innovative, multimodality 
protocols that incorporate surgery as part ofthe package are being explored in larger 
!1Umbers of patients. 123 . 

Rationale for Surgical Management 

Diffuse pleural mesotheliomas are rarely amenable to en bloc removal. A small 
proportion of tumors called mesotheliomas may present as an encapsulated mass, 
not associated with pleural effusion, and these may be amenable to surgical 
extirpation with negative margins of resection. The majority of diffuse malignant 
mesotheliomas, however, call1lot be surgically removed en bloc with truly 
negative histologic margins because many of the patients have had a previous 
biopsy and there is invasion of the endothoracic fascia and intercostal muscles at 
that site, or pleural effusion, which, although cytologically negative, may be 
breached, or both leading to local permeation of tumor cells either into the 
residual cavity or into the abdomen. Nevertheless, in the largest series of EPP 
performed for mesothelioma from the Boston group, 66 of 183 patients were 
defined as having negative resection margins after EPP. Patients wiL~ this finding 
who had epithelial mesothelioma were found to have 2- and 5-year survival rates 
of 68% and 46%, if the node dissection did not reveal tumor. 12~ 

The operation of choice, especially for early pleural mesothelioma, has yet to be 
defined. There is no doubt that EPP is a more extensive dissection and may serve 
to remove more bulk disease than a pleurectomy, chiefly in the diaphragmatic and 
visceral pleural surfaces. Some surgeons, however, include diaphragmatic 
resection and pericardial resection with their pleurectomies to accomplish 
removal of "all gross disease." For EPP, it is almost a necessity to include 
pericardiotomy with or without resection, for the maneuver aids in the exposure 
of the vessels and allows intrapericardial control to prevent a surgical catastrophe. 

I:, .. \ntman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6th Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 200 I; p. 1943. 
lc~ Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 6:1-· Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincott, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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There are no real guidelines preoperatively that one can use to assure the patient 
which operation will accomplish tumor removal. The presence of irregular, bulky 
disease that on the CT infiltrates into the fissures probably dictates the necessity 
fOT EPP; a large effusion with minimal bulk disease may call for pleurectomy 
decortication. Moreover, the philosophy of the surgeon regarding the operation 
may affect his or her choice, because some surgeons reserve EPP for those 
patients with bulk disease that presents simple pleurectomy, whereas others . 
believe that the greatest chance for complete gross excision is via EPP performed 
in the patient \vith minimal disease. This important factor, preoperative 
quantitative bulk of disease, may not only influence the choice of resection, but 
may be an important preoperative prognostic factor in any patient with malignant 
pleural mesothelioma. 125 

Indications for Surgical Management 

As described above, surgery is involved in the management of pleural 
mesothelioma either for diagnosis, palliative therapy, or as part of a multimodal 
therapeutic plan. The operations involved in this management include 
thoracoscopy, pleurectomy and decortication, or EPP. The indications for each of 
these operations depend on the extent of disease, performance and functional 
stat11s of the patient, and the philosophy of the treating institution. Basically, 
operative intervention in mesothelioma is for primary effusion control, 
cytoreduction before multi modal therapy, or to deliver and monitor innovative 
intrapleural therapies. 126 

k\'\'E~RS 1H\S VJ~Y 
ON OR\GINAL 

J:; Antman KH, Pass HI, SchiffPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Praclice of Oncology, 611> Edition, edited by VT DeVita, S Hellman, SA 
Rosenbere. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
::0 Antma~ KH, Pass HI, SchifTPB. Management of Mesothelioma. P. 1943 
Epidemiology In: Cancer. Principles and Practice of Oncology, 611> Edition, edited by VT DeVita, S Hellman, SA 
Rosenberg. Lippincon, Williams, and Wilkins. Philadelphia, 2001; p. 1943. 
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Chemotherapy 

There are a multitude of off-label chemotherapy treatments used in practice for 
mesothelioma .. The table below provides a list of patients and their prior treatments. 
These patients were entered on a Phase II trial ofranprinase (primary endpoint-7median 
survival: 6 months; RR: 4 of81 assessable patients; median survival: 6 months).127 

P . atJents \Vh H dP' Ch ; 0 a nor h emot erapy 
L"J.TJi:jJ)~.-h;I I I I 
I - - - - - - -- --- . -

I NO. NO. GROUP AGE (YEARS) REGIMEN 
I 
I 1 5 2 72 MitC + CDDP I 

1 6 5 28 DOX~CDDP 
I 1 7 3 42 DOX + CDDP; DOX + CBCDA , 

1 12 3 50 CDDP + TMX -+- IFN-alpha 

1 13 2 53 
Mit C + CDDP + VLB + IL-3; CBCDA + MTX 

+VLB 
! 1 15 5 58 CTX + DOX + CDDP 
; 

I 18 2 47 MTX + VCR + leucovorin ! 

! 1 20 4 69 CDDP + VLB + MTX i 

I 1 26 1 41 CDDP + TJ\,1X + IFN-alpha L 
I 1 28 3 61 CDDP + TJ\1X + IFN-alpha 
-' I 1 30 5 66 CODP -+- MTX + VLB; CBCDA + Mit C I 
, 

1 31 3 56 CTX + DOX -t- CDDP , 
I 

I .2 ! ) 5 78 Unknown 
I 2 

I 

2 4 74 Unknown I' 
II 2 3 2 68 Mit C+ CBCDA 

f 2 7 3 66 DOX+CDDP 
I 2 9 2 67 DOX I 
I 2 12 3 52 CTX + DOX + CDDP 

2 13 2 64 DOX 

i 3 3 1 67 PTX 

I 3 5 2 34 JUDR + folinic acid 
3 6 1 43 DOX + CDDP + IFS + VP-16; PTX + MXN 

I 3 9 2 76 BLM 
3 12 6 48 DOX + CDDP; PTX + CBCDA; NYB 

! 3 13 3 60 DOX+CDDP 
3 14 3 49 Doxil; TMX + CDDP 

1:7 Stanislaw M. MiJ...'ulski, John J. Costanzi, Nicholas 1. Vogelzang, Spence McCachren, Robert N. Taub, Hoo 
Chun. Abraham Minelman, Timothy Panella, Carmelo Puccio, Roben Fine, Kuslima Shogen. Phase II Trial ofa 
Single Weekly Intravenous Dose ofRanpimase in Patients With Unresectable Malignant Mesotheliomaloumal of 
Clinical Oncology, Vol 20, Issue I (January), 2002: 274-281 

I 
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':~-!-=!=E--=r:p~!!:;YT I I I 

i NO. NO. GROUP !AGE (YEARS) REGIMEN 
I 

3 16 2 51 Unknown 

I 3 17 3 66 Mit C + VCR + 5-FU 

il 3 18 3 58 DOX+CBCDA 
3 22 6 57 CDDP-TMX 

II 3 23 5 64 
Mit C + CDDP; IFN-ganuna + IFN-alpha + 

I Th"F-aJpha 
i 3 25 4 57 PTX+CBCDA I 

3 26 3 60 CDDP -,.. VP-16 
... 28 5 52 DOX + MTX + VLB + CODP .) 

II 3 31 4 66 DOX + CDDP + CTX; doxil 

r 
4 4 3 41 High-dose MTX + leucovorin 

4 15 5 50 Mit C+ COOP 
4 19 3 49 CTX + OOX + COOP 
J. .,~ ~ '\0 rTY -+ nny + rnnp 

I 

i Abbreviations: Mit C, mitomycin; COOP, cisplatin; OOX, doxorubicin; CBCOA, carboplatin; 

I TMX, tamoxifen; lFN-alpha, interferon-alpha; VLB, vinblastine; 1L-3, interleukin-3; MTX, 
I methotrexate; CTX, cyclophosphamide; VCR, vincristine; PTX, paclitaxel; JUOR, 5-
I iododeox)llridine; IFS, ifosfamide; VP-16, etoposide; MXN, mitoxantrone; BLM, bleomycin; 
I NVB, nayelbine; 5-FU, 5 fluorouracil; IFN-gamma, interferon-gamma; TNF-alpha, tumor 
I necrosis factor alpha. 

Below aj"e mo tables which summarize the results (response rates only) of single and 
combination chemotherapy regimens in mesothelioma. None of the regimens provide a 
survival benefit. 

APPfARS THIS WAY 
OM ORIGIN,~L 

I 

! 
I 

I 
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Table I. Series of ;" 15 Patioodo Wdh MaI",.-r ~ T..-.I Woth SintIo-Aoont a-Iherapy 

""-"*' 9~ Ccn6don<a ..... Fint """-/r_ Na.aI_ No. s inIoMII" \'III 

Oo><orobicin Len-'/1983 51 7 14 7·26 
DoxonoIMcln So.emon'/I985 15 0 0 0:20 
DeIonA>icin CoIbert"/1985 35 9 26 14·42 
Pirarubidn Kou .... 12/1987 3S 8 22 11·38 
Epirubicin Magri"/I991 21 5 1·23 
Epirul»On ~'·/I992 48 7 IS 6-28 
MiIo>cardtone Eisenhauer" /1986 28 2 7 2·22 
~ van an.uItoIen"/I991 34 I 3 0:27 
Cisplatin Mi_"/I985 24 3 13 4·31 
CDpIatm Zidor'" 11988 35 5 14 6-29 
CorbopIatin Mbidden 11986 17 2 12 0:27 
CorbopIatin Raghav-'·/I990 31 5 16 5-34 
CarbopIatin VogeIzang"jI990 .oW 3 7 2·21 
Vondesine K.lsen26/1983 17 I 6 0:17 
i.ndesiri. 8outin27/19S7 21 .. 0: 0 0:15 
Ymcrisline .MartOns.on" 11989 23 0 0 0'14 
V'onbIasIine Cowan29jI988 20, 0 0 0:16 
PocIi,a.., V~"jl99" " 2 13 4·38 
C~ide Sorenson'/1985 16 0 0 0:19 
lIosIamide Alberts'" 11988 17 " 24 10:48 
IIoslamido zidat'" 11992 26 2 8 1·25 
IIoslamide Falksonu /1992 .oW I 3 1·1" 
Mitom)ocln 8ajorin" / 1987 19 " 21 8·43 
Methcmxale SoIhoim"l I 992 60 22 37 26-50 
Tri_ VogeIzang"' /1994 SI 6 12 2·33 
fdotre.aIe !!eIani·' / 1994 20 5 25 9·49 
~ + leucovorin !!eIani"'/I99S 17 3 18 ' 6-41 
C83717 c..nlwd"' /1986 18 I 6 0:27 
HU Han.iy. /1984 20 I 5 1·24 
DHAC Hannon"/1991 42 7 17 9·31 
Amsocri ... Fallaon" /1980 19 I 5 1,24 
Olaziquono Eagan" /1986 20 0 0 0:17 
BeG W""""'/1982 30 NA NA NA 
Aci¥dn AIbem'"/1988 19 0 0 0:17 
InIwforon alia-2a a..i_51 /1993 2S 3 12 "·30 
~·2t Eggonnant" /1991 17 " 2" 10:48 
Int.rfwan gammat Bau6n'·/1991 22 5 23 1()'44 

NOTE. MOdiSed and roprinIocI .-;lhprwmission." 
1IbbnMa1ions: C83717, dideamfotoc acid; 5-FU, Auoto..rad; DtlAC, S-dilrydroouxytidine; BCG, bociIIu. ~n; NA, _ as.......ble. 
'If conGdenc:e interval, -.. not cited in original reports, they weN calculated occording 10 the Wilson quodraIic Ionnula. 
t1ntrapleural therapy for ..,rly-llage eIi_. 
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Agorot fW~/Y .. No. 01_ 

Doxorubicin + C)'C~i<Ie Sam_ST /1987 36 

Oo><O<Ubicin + onc + ~ Sam_ST/I987 ~ 

I>o><o<vbicin + cycIophcnpI-nH:le + DOC Ohingt<r" /1983 20 

I>o><o<vbicin + ifoslamicle Carmichael" /1989 16 

Doxorubicin + cisplatin Anlizzoni"/1991 2~ 

00><0<Ubicin + cisplotin Chahinian" /1993 35 

Mitomycin + cisp/atin ChahinK>n'" /1983 35 

Oo.orvbicin + cisplalin + cydophosphomido Shin6 '/1993 23 

fpinlbkin + iloolami<le Magn"'/I992 17 

Rubiciomne + DOC ~/1983 23 

[)HAC + cisplalin SamuoIs"/1994 30 

Milomycin + bleomycin + cispla~" + do>onIbicin Breau61/1991 2S 

Cisp/atin + eIopo>icIe 6 .............. /1988 26 

ruarubicin + cispIaIin JCood..I"/1991 39 

. ~.+.5-azocytidin.; ChalUnian"/1982 36 

Doxorubicin + i......r."o" alia ·~/1993 2S 

Mitomycin + cisp/atin + i.-fen>n allo Tan_''/I9904 20 

Cisp/atin + inI<rfwon 0110 TrancIaGr" h99~ 
t--dot. inteff..ron 22 
High-dose inIerf.on 15 

NOTE. ModiGed and reprinled with pennilSion." 
AbbnMation: CR, complete response. 

No. 

~ 

5 
5 
2 
6 
5 
9 
6 
1 
0 
A 

II 
3 
6 
8 
A 
2 

8 
3 + I CR 

s 

11 
13 
25 
12.5 
2S 
U 
26 
26 
6 
0 

13 
~ 

12 
15 
22 
16 
11 

36 
27 

6·21 
6-21 

11-41 
1·38 

1()·41 

5-30 
12·43 
12·~ 

1·27 
()'1~ 

5-29 
27·63 

04·30 
7·29 

12·38 
6-35 
3·30 

19·57 
11·52 

The following is a summary of results from the Solheim et al study of methotrexate in 
mesothelioma. High-dose methotrexate (MTX), 3 g (infused over 16 hours) with 
leucovorin rescue q 10 days x 4 courses, was administered and then (if response or SD + 
symptomatic improvement) q 21 days. There were 63 patients (61 males with diffuse, 
malignant mesothelioma. The results: 37% response rate; median survival was 11 
months (12 months for 42 patients with epithelial histology [68%]; 5 months for 20 
patients with sarcomatous [6]% or mixed histology[26%]). There was no evidence of 
differences in response rates between the different histological subtypes; response rate 
was not correlated to the extent of disease. It was noted that some patients with epithelial 
histology were known to have a slow natural history; i.e., in one study of untreated 
patients, 10-15% of patients had prolonged survival. Interestingly, the high-MIX study 
stable disease had a median survival of 10 months vs. 7.5 months for patients with an 
objective response. The article supports, regarding evaluation of mesothelioma, the 
FDA stand on: 1) difficulty in evaluating disease by tumor measurement; 2) need for 
randomized controlled trials; 3) survival as the primary endpoint. 
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v. Clinical Review Methods 

1. How the Review was Conducted 

128 alimta 

The safety and efficacy review included detailed analyses of study JMCH: 

Protocol H3E-MC-JMCH(g): A Single-blind Randomized Phase 3 Trial of 
MTA 128 plus Cisplatin versus Cisplatin in Patients with Malignant Pleural 
Mesothelioma (pivotal trial; reviewed by FDA) 

Enrolled: 226 alimta plus cisplatin arm (168 folic acid + Vitamin 
B12 supplemented 168; 58 partially supplemented or never 
supplemented); 222 cisplatin alone arm (163 folic acid + Vitamin 
B 12 supplemented, 59 partially supplemented or never 
supplemented). 

The safety review included analyses from the studies listed below. 

.. 

1MCH3' S"1iIgJe-b/ind. 
iaDdOIiIized 

]MAY 2 oj;en-bbel. COmpleted Jiisn.c 
Dcmandomized . - . 

JMBZb .2 0pen4abe1. "cOmp~ NSCtc 
It<lU'lllidomized 

JMAP O)ieo-bbd. Completed Locally 
dose.liDding adwncedor 

metaStatic solid 
tWnors 

LY131514 Slit !le-AftDtSClRlla 

WOjICiJ4abe/., ,~~ 
.~' 

VariOuS canCers .. - ... 

(OO!Qjand 
i\(.Ii~#d 

Erir'olled-4S6 
Safety 
MUablcG448 

EmoI~36 

Safety 
Mluableo=36 
EJudIed=31 
Sar.iy 
mluableo=JI 
EnroIIed=S I 
Safety 
evaluabl ... S I 

VJIJiiiIIJo 
.TrWmea,· Suj,j;L . 

LV23IS14. Yes. 331 
SOOmg/ini aDd patients 
d3pbliD,,7S m&'m2 (boih 
..sclsplalill; arms) 

7S~ 
LY231514, No 
SOOmglm2,aDd 
dsota~ 75 inll/JD2 
LV23 IS 14;.500 N~ 
mjlin2and 
cisjJlatiri.7' mg/ml 
LV23ISI4. 300 10 No 
600 mg/m2 plus' 

~:::r1O 

~~2CY1 W~ 
·.mhlable7207 

1!I!rOI1td=:6C!8' L Y23IS 14 500 saretY' .. ~600~;;i 
'evalui~ preseDlecili1. 

'.~ 

Statrmg do$ii 

primary 

priiDary 

.secondary 

~~ 
(specif.ed per 
SfujlyrilT8ble 
rss.s.I) . 
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Integrated 2 Open-label. Completed NSClC EilrolletF66 LY231514.500 No primary 
JMAN and nonrandOmized CoIoreetnl Satety and 600 mg/m2 
JMA()b cancer t'llaluable--6S 
Integraled 2 Open..Jabel. Completed Cervical cancer EnrcllecF73 LY231514;500 Yes; 43 primary (JMAF) 
JMAMand D(I\flIJIdomized Gastric cancer Safety . and 600 mg/m2 y.ltient. S«OIIdary 
JMAI'< ""'lIluablec73 I OMAM) 
JMAW 1 Open-label. Completed Renal Entcilled=l06 LY2JISr4.ISQto Yes; 72 primary 

dose-finding dysfunclioo' Safely 600 mglm2 patients -
CoacomitaDt evaluable= 106 
NSAID$ 

olliff - LV13ISI4 Dlui Cat'/JopllitiD 
JMAU I Opcu-label. Completed MPM EilrcllecF27 LY23 1514. 300 10 No primary 

dose-finding Sarety 600 mg/m2 p1i1s 
i+..luablc=27 CarbOplatin. AUC 

4106. 

Other - l. V21ISI4 Dose- aDd SchedJde.'FlDdlu2 Stadln 
JMAA I 'Open-label. . Complete<! Loc:ally Enrolled-37 LY13ISJ,4, SOli> No" II<iaC 

~flnciln. IIdwDCCdOr .~' ... 71l!lmiJ1iii2 ·~0iidCiI 
~stai;tSOiid .mlomblc-37 

.1UJIIOn 
BP'OOI( I Open-'labd.. ComPleted I:.ocally EnroIJedc 38 LY2JISI4,O.21O No -dOisol-lindinll . adVlllla!d Or Sakty 5:2l11l}'mJ rcComrne.ided 

mCiai~i:'soIid cViiJU;ible-i38 
tumors 

JMAtn I Open-label. Completed LOCally Enrolled-25 LY23ISI4.IOto No none 
dOSC'-finding advanced or Sakty 40mcfml recommended 

mctaJlalic solid evaluable=25 
tiunor> . . .. 

Abbre>1.uons, AUC - area onder d", ctJr\'1!;.MPM - malignant pleural mesOthelioma. NSAIDs = natsta01dal ant.-mftrunmatory drugs; NSCLC - non-small 
. ~IIIUngam~. .... . ." . . . ." . . . ' 

• 'One dose oftbe "udydru8f."adminiScei-Cd·orice~ 21 daysdelJned.one.~le.oftbenii>r. unl .... otherwise notc<J. 
b SlUdies conducted by, the,NIIIiiloaIOUll:er.Insiitute.O(C;~.qiJIic:aI.1:ria!.JifClllP (NClCqG). D:da cannot be inlegraled with studies conducted by U11y: 

[)aID _ suppl......"ed paikn", in S1ucfu:sJMBT. JMDM.JMbR';· and 'iM6s~ ... ' . 
d Pain rrom noosuppk'mcntcd palients in studies JMAC, JMAD. JMAO; JMAB. JMAI. JMAJ, JMAK, JMAL. JMBB, JMBM. JMap. JMBQ. JM8R. JMDT • 

.IMDM. .aDd .iMDR." . 
Supp~tiCn regimen, 5'nig fOJiCtiCid<Jaily fur 5 days!>egilill;,;g 2 dayS bel'Iire ~h CyCle; no Vlllimii> 8u was given. 
Acyele ';';'~dctined a.l Y231514 given daiiy for S ibi~every2J days. . 

~ A cycle "'lIS defined as LY23ISI4 given once per Week fur2S days foUO\Wd bya 14-day rHt period. 
h Three p;lIicnrs from n prtrn3turely terminated Phase 3 study arc included. 

2. Overview of Materials Consulted in Review 

The NDA was electronic. No other INDs, except for IND#40,061, were consulted. 

3. Overview of Methods Used to Evaluate Data Quality and Integrity 

DSI was consulted to audit four sites from study JMCR. 

Sites for DSI Audit 
SITE # PLACE # OF PATIENTS 

(ALlMT NCISPLA TIN + 
CISPLA TIN ALONE) 

130 Chicago 4+7 
131 Dallas 10+ 8 
409 Hamburg, 9 + 13 

Germany 
502 \Milano, 6+4 

Italy 

MEDIAN S URV IV AL (MO.) 

ALIMTNCISPLA TIN CISPLATIN 

16.7 9.1 
11.65 8.1 
10.9 6.5 

11.05 5.55 

PTS. WITH PROTOCOL # CONSENTED, 
VIOLATION/# OF PTS. UNQUALIFIED 

BUT ENTERED 

9/16 5 
5128 10 
15/25 3 

6115 5 
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Clinical Review Section 

4. Were Trials Conducted in Accordance with Accepted Ethical Standards? 

The DSI consult reported no deviations from ethical standards. 

5. Evaluation of Financial Disclosure 

5.1 Financial Disclosure Review 

Financial disclosure was submitted 3/24/2003. For study JMCH, there were 95 Primary 
Investigators and 344 Subinvestigators/Co-investigators. The last patient on-study visit was 
November 7, 2001. In the 3/24/2003 submission, source documents were not provided, except 
for the one investigator .with financial information to disclose. The overall information was 
provided to FDA as illustrated in the sample below. 

---- .. _ ....... ,_ .. - .'-.." ... . ........ 
71133 2 I Dr. David A Gandala PI 5121101 A None 

61 I 8123101 II None 
! 61 12/18101 0 None 

51 ~ 9119101 II None 
: 81 10115101 0 None 
I 81 10l3I01 A None 

SI 10117101 A None 
81 818101 II None 

,I . - . - - --_ .. _ .. .- 81 7/12101 A None 
81 10115101 0 Non.. 
51 7/11101 II None 
81 -.' 10115101 0 None 
51 7/12101 -A None 

I Sf 10l4I01 A None 
81 10115101 D None 

I Sf 10116101 0 NOiiA 
81 10l4I01 II None 
Sf 1lII4I01 A None 

8/107 4 Dr DavId S. eiililQei PI 718101 9 None 
, "' _. r 51 None 

I ---- . --_. SI 6112101 A Nona 
121128 1 n. W'IIIPOft Itallv r PI 618101 A Nona 

SI 8/4101 A Nona 
151129 1 I Dr. Hllrvey I ~_ I PI 00101 A Nona 

SI !II5IOI A None 
Sf &'5/01 'A Nona 

16/130 18 I Or. NiclcJ viiiillzliiiO r PI &'8101 A None 
I SI 111.16101 None 

I 81 811101 A ., None 
SI 'twIOl .A None 

I .81 ,61&'01 A None 
81 ; 11f18101 D None ;. 
SI ·l1tt8lO1 D. None 
SI _6J8I01 A . None 
SI I1f1S101 0 None 

I 51 IIIIW1 A None 
I <:, ",...,1n1 A .. -

Below is the key for the above table. 
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Clinical Review Section 

, In ""'"" -. paIIenIs were COIIgeIIIed but nol enroled .,Ihe trtal 
Ipi = PrimIIry InwsIIgaIor; S/. ~tor; CI ~ Co-IrMIsIIgaIor 
'A = NoIVng 10 dlsdos8; B = Disclosure provided; C ~ Refused 10 d;se!Ooo; 

m~~'-'" 
'. :'i'@~i~:~'~~:-_M'_ 

D = 0Iad08ute not ClbIalnIId. duG diligence p8ffoomecI; E a DkI /101 ~ in study lSubmllted on Form FDA 15721D ReguIaIcry. did not In'OII 

=~ name listed n Infcnnalion dIscIoGed 
~Iete documanIatIan on finIIncIIII dIBGIosUl8: A noI8 to Ihe """-wIIIllG R:Iuded ... 1118 3UlJrnIs*" IndIcaIIng YIhIl! II mIs8Ing lind sIBling 1118 

1nfonnaIIan ... be awlallle upon request. The AUMTA Team WI obIai'Ilhe missing 1nIonnaIIon« documen! cUo <IIlganco In allBmpltlg to abtaIn ilia 
mfMWlglnIOrmaIlDn: . 
··Olsc!oaure not 8"r8iabIB at Ihe lima of sulmlsslon. A nota to !he reviewer wi! be IncIudad In the SlDnlasIon IndICallng _ IQ miaarlg lind IllatlnO ilia 
lnbmaIIon wi! be awIIa/:IIe I.JIOII request. The AUMTA Team.al obIai'Ilhe missing toIormaIfon «docurnanI u dJlgBIIOIIln aIIumpIIng to oIlIaIn the 
mlss~ Infolmallan. 

An abstract of JMCH was submitted to the ASCO annual meeting (2002; Abstract #5). Although 
there was no data in the abstract, the final results were presented at the Plenary Session at ASCO 
in May 2002. The abstract presentation at the Plenary Session was one of five out of3500 
abstracts submitted Below is a financial disclosure analysis of the authors of the abstract. 

CO-AUTHOR 

INVESTIGATOR 
u.S CITY OR 
COUNTRY 

Vogelzang 

Chicago 

Denham 

Dallas 

Gatzemeier 

Germany 

Nothing to disclose 

9 of21 subinvestigators: 
disclosure not obtained; due 

diligence performed 

Nothing to disclose 

20 of95 subinvestigators: 
disclosure not obtained; due 

diligence performed 

1 did not participate in study 

Nothing to disclose 

LILLY RESPONSE TO IZ9DA TE SIGNED 
FDA DEFICIENCIES FINANCIAL 

DATED 12/4/2003 DISCLOSURE 

1 of 9 delinquent fmancial 
disclosure information now 

on file 

5 of 20 delinquent fmancial 
disclosure information now 

on file 

DATE LAST PATIENT @ 
SITE RANDOMIZED TO 

STUDY 

6/8/2001 

3128/2001 

alimtalcisplatin 

- 5/22/2003 

312812001 

alimtalcisplatin 

6122/2001 

21812001 

alimta/cisplatin 

_ . 1112/2001 
- 1, 11/30/2001 

1012212001 
, 10/22/2001 
10/24/2001 

218/2001 

alimta/cisplatin 

2/19/2001 

12/112000 

129 LILLY response to FDA deficiencies dated 1211 0/2003 
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CLINI CAL REVIE\" 

Clinical Review Section 

I CO-ALTHOR LILL Y RESPONSE TO 12'DA TE SIG)\.'ED 
fDA DEfICIENCIES fINANCIAL 

I f)\.'VESTIGATOR DA TED 12/4/2003 DISCLOSURE 

II 
u.s CITY OR 
COLr-lRY 

\ 
DA IE LAST P A TIEl';T @ 
SITE RAt-IJ)OMIZED TO 

i STUDY 
I cisplatin alone I 

Kaukel Nothing to disclose 2119/2001 

I Gennany • 
I 2'5/2001 

cisplatin alone 

Ruffie Nothing to disclose I Jl6:200J 

France 
3/1/2001 

cisplatin alone 

Boyer Nothing to disclose 8/23/2001 

Australia 
2120;'2001 

alimtalcispJatin 

Emri Nothing to disclose Not dated; fax date 9/1/2001 

Turkey 

3/2212001 
cisplatin alone 

All the authors had "nothing to disclose"; all the authors signed financIal dIsclosure before the 
last patient on-study visit (range: 1 day-9 months; median: approximately 5 months). 8 of 21 of 
the subinvestigators, ''\,ho worked with the author, did not camply with the financial disclosure 
requirements at the Chicago site; one of the delinquent fmancial distlosure subinvestigators, who 
had information now on file, signed the fmancial disclosure form 2 months after the submission of 
financial Disclosure to the fDA. 15 of20 of the subinvestigators, who worked with the author, 
did not comply with the fmancial disclosure requirements at the Dallas site; five of the 
de:inqiJent fmancial disclosure subinvestigators, who had information now on file, signed the 
fmancial disclosure form J 6 months prior to the submission of financial Disclosure to the FDA (all 
five signed the financial disclosure form close to the last patient on-study visit. The non-U.S., co
authors and sites had no fmancial disclosure issues . 

. The results of review of fmancial disclosure for the entire JMCH study are in the table below; 
also, in the far right column are answers from Lilly in response to a fDA query, regarding 
deficiencies in reporting fmancial disclosure. The table only contains investigator-sites that had 
problems with regard to fmancial disclosure. 

In summary, financial disclosure documentation for study JMCH, provided 3/24/2003, was 
incomplete. 
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CLINI CAL REVIE\" 

Clinical Review Section 

• There were four investigators who were indicated as "disclosure provided". Lilly has 
pro"ided disclosure from one of these investigators. 

• financial disclosure for the seven U.S. investigators, who were identified as having missing 
infom1ation, ""as incomplete. 

.. It was noted that 48 ir1vestigators did not comply with financialdisc10sure (i.e., this was the 
group indicated as "disclosure not obtained; due diligence performed"). 

• The fmancial disclosure for the two investigators, whose information was not available at the 
tirne of the submission, was incomplete. 

r- I SU13~1JrrED 3/24/2003 I NUMBER OF I LILLY RESPONSE TO I PPJNCIPAL DISCLOSURE BY PI PATIENTS FDA DEFICIENCIES ! 

1! 
INVESTIGATOR(S) 
COL"NTRY OR U.S. 

II CITY 
'I 
II 

Fein 
Argentina 

Shapiro 
Australia 

I Humblel 
Ii Belgium 

I 
Ii Buns 

t Canada 
Vetcha 

Coupkova 
Czech Republic 

Shah 
India 

Botta 
Italy 

Pazares 
Barragan 

Spain 

PROBLEM WITH 
DISCLOSURE WITH SUB-
D\T\'ESTlGA TORS OR CO-
INVESTlGA TORS 
Nothing to disclose 

) sub-investigator: disclosure 
not obtained; due diligence 
performed 
Nothing to disclose 

I of 4 subinvestigators: 
disclosure not obtained; due 
dili eence ~erformed 
Nothing to disclose 

I of.; subin\'es~igators: 
disc1osu:e not obtained; due 
dilil!ence performed 
Disclosure provided (absent in 
submission) 
Nothing to disclose 
Nothing to disclose 

I of 2 co-investigators: 
disclosure not obtained; due 
dilil!ence performed 
Nothing to disclose 

I of 3 co-investigators: 
disclosure not obtained; due 
dilil!ence ~erformed 
Did not participate in study 

Nothing to disclose 
Did not participate in study' 

CONSENTED AT THE DATED 12/4/2003 
SITE 

1 

5 

2 

2 

2 

IO 

I 

15 

I 

I 
I 
I , 

Disclosure provided 
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PRINCIPAL 
INVESTIGA TOR(S) 

I COLl'TRY OR U.S. 
CIn' 

I 
I 

Obyrne 
l;nited Ki:J2dom 

II 
Price 

,I United Kingdom 

I 
I 

Aisner 
I'll 

Gandara 
I California 

~ 
I Eittinger 
I Baltimore 

I 
I 
I 

Voge1zang 

Chicago 

1. Kessler 
New Port News 

Sri dar 
Miami 

CLI~1 CAL REVIE\V 

Clinical Review Section 

SL'B:-'1ITIED 3(24/2003 l\'""L"\1BER OF L1LL Y RESPONSE TO 
DISCLOSURE BY PI PATIENTS FDA DEFICIENCIES 

CONSENTED AT THE DA TED 12/4/2003 
SITE 

I PROBLEM WITH 
DISCLOSURE WITH SUB-
INVESTIGATORS OR CO-
INVESTIGATORS 
1 co-investigator: Did not 

I participate in study • 
Disclosure provided (absent in 3 Disclosure provided I 
submission) 
Disclosure provided (not in 15 Disclosure provided 
submission) 

1 of 6 sub-in\'estigators: 
disclosure not obtained; due I 
di:ieence performed 
Disclosure not obtained; due 4 Finan:ial disclosure 
diligence performed information now on file 

I of 3 sub-investigators: no Not identified as having 
information provided in column participated in fmancial 
for type of disclosure, i.e., the arrangements or had 
space was blank fmancial interest that 

require disclosure 
~othing to disclose ... .. 

I 
6 of 17 sub-investigators: 1 of 6 delinquent finan:ial 
disclosure not obtair.ed; due I djsclosure mformation now 
di1ieence performed on file 1 

Disclosure provided 4 I 
! 

I I of2 sub-in\'estigators: no Not identified as having. 
infonnation provided in column participated in fmancial 
fer type of disclosure, i.e., the arrangements or bad 
space was blank financial interest that 

require disclosure 
Nothing to rusclose 16 

9 of21 sub-investigators: I of 9 delinquent fmancial 
disclosure not obtained; due disclosure information now 
diligence performed on file 

Nothing to disclose 3 

2 out of 18 sub-investigators: Not identified as having 
no information provided in participated in financial 
column for type of disclosure. arrangements or had 
i.e., the space was blank fmancial interest that 

require disclosure 
Nothing to disclose 4 
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I 

PRNCIP .. \L 
INVESTIGA TOR(S) 

! COUI'\TRY OR U.S. 
CITY 

! 
I 

'Yeung 

1\ 

Clinton, MD 

1 
Lu 

Shin 
Houston 

Denham 
Dallas 

I 

I 
I 

IIson 
New York 

R. Kessler 
Marrero, LA 

Stark 
Portsmouth, V A 

CLIN] CAL REVIE\V 

Clinical Re"iew Section 

SUB\1IITED 3/24.'2003 NUMBER OF LlLL Y RESPONSE TO 
DISCLOSURE BY PI PATIENTS FDA DEFICIENCIES 

CONSENTED AT THE DATED 12/4/2003 
SITE 

PROBLEM WITH 
DISCLOSURE WITH SUB-
INVESTIGATORS OR CO-
INVESTIGATORS 
I of 3 sub-investigators: 
disclosure not obtained; due 
diIiQence perfonned 
Notning to disclose 1 

1 

lout of3 sub-investigators: no Not identified as having I infonnation provided in column pai1icipated in fmancial 
I for type of disclosure. i.e., the arrangements or had I' 

space was blank fmancial interest that i 
require disclosure 1-

Nothing to disclose 2 I 
Disclosure not obtained; due 
diligence perfonned 

For the one sub-
lout of 14 sub-investigators: investigator, disclosure not 
no infonnation pro\'ided in obtained; due diligence 
column for type of disclosure, perfonned 
i.e .. the space was blank 

I Nothing to disclose 36 

I 
20 of95 sub-in\'estigators: 5 of 20 delinquent 
disclosure not obtained; due financial disclosure 
di!igen~ performed ir.format!ur: now on file I 

I 
1 did not participate in study 
Disclosure not obtained; due 2 Fin<i.Tlcial disclosure 
diligence performed infonnation now on file 

4 out of9 sub-investigators: 3 of 4 delinquent fmancial 
disclosure not obtained; due disclosure infonnation now 
diligence performed on file 

Nothing to disclose 5 

lout of 14 subinvestigators: 
disclosure not obtained; due 
diligence performed 

I did not participate in study 
Nothing to disclose 1 

lout of 3 subinvestigators: 
disclosure not obtained; due 
diliQence performed 
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CLINICAL REVIEW 

Clinical Review Section 

SUB\1ITTED 3/24/2003 N1)MBEROF LILLY RESPONSE TO I, PRINCIPAL DISCLOS1JRE BY PI PATIENTS FDA DEFICIENCIES I INVE~TIG:'" TOR(S) CONSENTED AT THE DATED 12/4/2003 

, 

I 
I 

I 
L.. 

COL']'\TRl OR U.S. SITE 
CITY PROBLEM WITH 

DISCLOSURE WITH SUB-
INVESTIGA TORS OR CO-
INVESTIGATORS 

Gitliu no infonnation provided in 4 disclosure not obtained; i 
Los Angeles column for type of disclosure, due diligence perfonned 

i.e., the space was blank 

fina:1cial disclosure for JMCH submitted 3/24/2003: 

1t:!~F-MC-JMCH I Number of 
T.U ,I Rarponso I Ccurl1ry.'nv P.o.nu Sway Investigator. Di~Io.ure· Family Member I Num~JSI~ Number J Cona .... l6d '" Reeeiyed' Nlme~·· 

per SlIc' 

! lI"1ITED STATES J I 
ltfllll'61 , &/1~7 I .c i OmidS EU~' PI I.l None 

/Oi.c~u,.., of Fin.,,,:;"1 tnlorm:>tioft (USD) 

IH3E-MC-JMCH 

r:ntryfinV 
Number of Response 01 sc losure' 

Family lIIember 
Pllients SUl~y Inve~lgBtors rille' Received' Name'" 

,. I\umber!Site Number ConsE'nled 
perSila' 

CJ.NADA 12118101 B None 
Or C A 6ulls PI 

S .. '252 2 

rOiSc!L'$V,e 01 rinlinc.iallrllo~~_al~::~ 
I --

financial disclosure for JMCH submitted 12/4/2003 in response to fDA query: 
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H3E·MC-JMCH 
r' 

~ 
I 

Humber 01 
Countrynnv Patients 

Number!Sitr Humber Conser:led 
per Site' 

llNiTED KI1JGDOrA 
2!S02 3 

Disclosure 01 Financiallnlormatlon 

\ 

H3E·MC·JMCH 
Numbcfof 

Countryllnv Pslien15 
Number!Sile Number Con&enle-<i 

per SIIe' 

U~ITE::> KING::>OW 
4!30.- 15 

I Disclosure 01 F'jn~nci;)llolormalion 

\ 

CLINICAL REVIE'" 

Clinical Review Section 

Study Investigalors Title" Flesponce 
DIsclosure' Family ",,:TIber 

Received' Name'" 

Dr. Kennel.'! Obvme PI 11'12/01 B None 

Study investigators Tille' Response 
Jlece;ved' Disclosure' fI mlly Member 

APrit;e PI 11/19101 

Name'" 

B None 
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Clinical Review Section 

The table for financial disclosure for the entire JMCH study is duplicated below minus the 
"j\.lJMBER Of PATIENTS CONSENTED AT THE SITE" column, deletion ofthe rows with no further 
information from a Lil1y response dated 12/10/2003, and a new column with additional 
information from Lilly's 1211 0/2003 response (bold: far right column). The table only contains 

. h h d bl . h d fi . I d' I lI1\'estJe:ator~sI1es t at a pro ems WIt ree:ar to manCla ISC osure. 
SUBMITTED 3/24:2003 LILL Y RESPONSE TO l3UDATE SIG;\ED 

PRINCIPAL DISCLOSURE BY PI fDA DEfICIENCIES FL"'A.~ClAL 
INVESTIGATOR(S) DATED 12/4/2003 DISCLOSURE 
COUNTRY OR U.S. 

CITY PROBLEM WITH DA TE LAST P ATlENT 
DISCLOSURE WITH SUB- • 
INVESTIGATORS OR CO-

@ SITE RA:"'DO;\flZED 

INVESTlGA TORS 
TO STUDY 

Aisner Disclosure not obtained; due financial disclosure 10/612002 
NJ diligence performed information now on file 

10/20/2000 
cispJatin alone 

) of3 sub-investigators: no Not identified as having - ,2/6/2002 
information provided in column participated in fmancial 
for type of disclosure, i.e., the arrangements or had 10120/2000 
space was blank financial interest that cispJatin alone 

require disclosure 
Gandara Nothing to disclose 

Califo!TIia 
6 of 17 sub-investigators: I of 6 delinquent financial - 11119/2001 
disclosure not obtained; due disclosure information now 
diligence performed on file 11\0 patients enrolled; 

last of 2 patients entered 
12'12'2000 

Eininger Disclosure pT0vided 
Baltimore 

I of 2 sub-investigators: no Not identified as having - 10:2/2003 
information provided participated in fmancial 

arrangements or had 3/27/2001 
financial interest that alimta/cisplatin 
require disclosure 

Vogelz.ang Nothing to disclose 

Chicago 

9 of21 sub-investigators: ] of 9 delinquent financial - 5/2212003 
disclosure not obtained; due disclosure information noW 
diligence performed on file 

312812001 

alimta/cisplatin 

1. Kessler Nothing to disclose 
New Port News 

2 out of J 8 sub-investigators: Not identified as having -- • fax date 
no information prov.ided in ..£aJ1icipated in fmancial 3/18/2003 

1;;0 LILLY response to fDA deficiencies dated 12110/2003 
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CLINICAL REVIE\V 

Clinical Review Section 

SUBMITTED 3/24!2003 LILL Y RESPONSE TO nUDA TE SIG!\ED 
PPJNCIPAL DISCLOSURE BY PI FDA DEFICIENCIES FL'\A.i"lClAL 

INVESTIGATOR(S) DATED 12J4!2003 DISCLOSURE 
COlJNTRY OR U.S. 

CITY PROBLEM WITH 
DATE LAST P A TIE:\J 

DISCLOSURE WITH SUB-
INVESTIGA TORS OR CO-

@. SITE R-\;,\DO:\llZED 

IN\'ESTIGATORS 
TO STUDY 

column for type of disclosure, arrangements or had - 3/31/2003 
i.e., the space was blank financial interest that 

require disclosure ] 0/] 8/1999 
alimta/cisplatin 

Yeung Nothing to disclose 
Ciimon, MD 

lout of3 sub-investigators: no Not identified as having .-
information provided in column participated in flIlancial 3/1712003 
for type of disclosure, i.e., the arrangements or had 
space was blank financial interest that no patients enrolled; one 

require disclosure patient entered 
1111.'2000 

Denham Nothing to disclose 
Dallas 

20 of95 sub-investigators: 5 of20 delinquent / • 1112/2001 
disclosure not obtained; due financial disclosure I I, 11/30/2001 
diligence performed information now on file I 10/22/2001 

I i, 10/2212001 
, 10;24/2001 

I did not participate in study 218/2001 

aHmta/cispJatin 

lison Disclosure not obtained; due financial disclosure 4.'1612002 
New York diiigence perfomJed information now on file 

115/2000 

cisplatin alone 

4 out of9 sub-investigators: 3 of 4 delinquent financial - 10/2012001 
disclosure not obtained; due disclosure information now - , 10/2212001 
diligence performed on file - 10/1212001 

11512000 

cisplatin alone 

The Chicago and Dallas sites were analyzed prevIOusly WIth regard to the far TIght column. 
With regard to the other investigator sites, 7 of the subinvestigators, who were listed as not 
complying with the financial disclosure requirements, signed the fmancial disclosure form prior 10 

the submission of Financial Disclosure to the FDA (range: -5.5-17 months; median: -15.5 months); 
one primary investigator listed as " Disclosure not obtained; due diligence performed", signed the 
fmancial disclosure form 5.5 months prior 10 the submission of Financial Disclosure to the FDA 
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CLINI CAL REVIE\V 

Clinical Review Section 

All the- fmancial disclosure forms (Fonn FDA 3455) for the above cases were signed-off by Lilly 
3/13/2003. 

5.2 Summary Statements About Financial Disclosure 
• 

Preliminary review: 3/24/2003 submission 

None of the authors on an ASCO abstract of Jtv1CH had fmancial disclosure issues. At two of 
the sites in the US, 23 of 41 subinvestigators did not comply with the financial disclosure 
requirements. The non-US sub-investigators had no financial disclosure problems. 

Among the Primary Investigators (PIs) only 4 of95 had financial information to disclose and 
they disclosed it; 3 PIs were listed as "disclosure not obtained; due diligence perfonned" (all US 
investigators); one PI was listed as "no information provided in column for type of disclosure, i.e., 
the space was blank." 

Among the Sub-Investigators and Co-Investigf\tors, none had fmancial information to disclose; 48 
were listed as "didosure not obtained; due diligence performed" (6 foreign investigators; 42 US 
investigators); 6 were listed as "no infonnation provided in column for type of disclos'Jre, i.e., the 
space was blank." 

In response to FDA queries: 

Out of the 7 investigators (I PI and 6 SIs/CIs) previously identified as "no infonnation provided in 
co)u..T1m for type of disclosure, i.e., the space was blank," Lilly now has fmancial information on 
fik for 5 of these investigators (5 SIs). 

Out of 5 I investigators (3 PIs and 48 SIs/CIs) previously identified as not complying with fmancial 
disclosure, Lilly now has fmancial disclosure information on file for 12 of these investigators (2 PIs 
and 10 SIs). 

Eleven investigators, who were listed as "disclosure not obtained; due diligence performed", 
signed the financial disclosure forms months prior to the submission of Financial Disclosure to the 
FDA. It is unknown why these investigators were listed as "disclosure not obtained; due diligence 
perfonned", in view that the fmancial disclosure forms were signed months prior to the submission 
of Financial Disclosure to the FDA. 

IN CONCLUSION, the FDA analysis offmancial disclosure does not rule in or rule out that bias 
affected the results of the JMCH study--a single-blinded study. 
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VI. Integrated Re\iew of Efficacy 

1. Brief Statement of Conclusions 

1.) Lilly's Summary of Efficacy--Study JMCH 

1) Treatment with L Y231514icisplatin was superior to cisplatin monotherapy in the 
randomized and treated population in terms ofthe following endpoints: 

-longer survival 
- longer time to disease progression 
- higher tumor response rates 
- improvement in pulmonaI)7 function 

2) The superiority of L Y23l514/cisplatin over cisplatin monotherapy was 
maintained even when clinically relevant prognostic factors were taken into 
account. 

3) The superiority of L Y23l514!cisplatin over cisplatin monotherapy was 
maintained in the fully supplemented subgroup. 

4) Folic acid and vitamin Bl1 supplementation also improved the clinical outcome 
regardless of the treatment arm. The advantage was associated with more cycles 
deiivered in the fully supplemented subgroups. 

].2 FDA's Summary of Efficacy--Study JMCH 

Survival 

The overall survival analyses of the randorruzed and treated and the intent-to-treat populations 
demonstrated a statistically sigllificant improvement in survival in favor of the alimtalcisplatin 
arm. In the fully folic acid/vitamin B 12 supplemented group, the alimtalcisplatin ann was 
favored and was marginally statistically significant. Sixty-seven percent of the patients enrolled 
on study had pathologically confirmed mesothelioma; in the confirmed mesothelioma subset, 
survival analyses of the randorruzed and treated and the fully folic acid/vitamin B12 
supplemented groups demonstrated a marginally sigruficant survival advantage in favor of the 
alimta/cisplatin ann. The under-powered female subgroup demonstrated in randorrUzed and 
treated and the fully folic acid/vitarruD B 12 supplemented groups a statistically sigllificant 
survival advantage in favor of the alimtalcisplatin; a similar analysis in the much larger male 
subgroup demonstrated only trends in favor ofthe alimtalcisplatin arm. The white subgroup 
demonstrated, in the randorrUzed and treated and the fully folic acid/vitamin B 12 supplemented 
groups, a statistically significant survival advantage in favor of the alimtalcisplatin; the under-
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powered non-white group demonstrated a trend in favor of alimta/cisplatin in the randomized 
and treated group and trend in favor of cisplatin in the fully folic acid/vitanUn B 12 supplemented 
group. The age < 65 years subgroup demonstrated, in the randomized and treated and the fully 
folic acid/vitamin B 12· supplemented groups, a survival advantage in favor of the alimta/cisplatin 
that was statistically significant and marginally significant, respectively. The age ~ 65 years 
subgroup demonstrated trer,ds in favor of the alimta'cisplatin arm. 

IN CONCLUSION, alimta/cisplatin has satisfactorily demonstrated a consistent survival 
advantage compared to cisplatin alone in patients with pleural malignant mesothelioma in one 
ranccmizt'd, single-blinded study. 

Tumor Response. 

Based on FDA review of the images alimta -+ cisplatin responders and the 
response rate and time to progression should not be included in the label. 

-- database, 

A summary of the problems found during the FDA with review of images follows. 

• Patients who were screening failures were entered on study. 

.. CT scans \vere not perfonned in some patients as required by protocol, i.e., upper abdomen 
s:::ans. 

• There were nUssing images (NRs > RRs) from the imaging database; for some of these 
patients the reasons included: no baseiine scans, baseline scans incomplete, or scans not 
avaiiable 

• Not all patients had independent review of their images. 

• The independent reviewers did not record disease measurements in all patients. Specifically, 
there was non-agreement of measurability of disease (inclusion criteria for entry in the study; 
stratification factor) between the investigators and independent readers and between 
independent readers. 

• Patients were listed as responders by Lilly who were scored as a non-responder by the 
independent reviewers. Specifically, there was non-agreement of response between the 
investigators and independent readers, i.e., SD, PD, and UK for cases listed by Lilly as PR. 

• Patients were listed as responders who were later called non-responders by Lilly. 

• Patients who were scored a responder by the independent reviewers but a non-responder by 
the investigator were not on the Lilly responder list. 
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• There was non-agreement in some patients of sites of disease between investigators and 
independent reade~s at baseline and at time of progressive disease. 

• There was dissociation of response in the chest and non-response in the "liver" in some 
patients, i.e., response in the chest (unidimensional disease) and non-response in the "liver" 
(bidimensional disease). 

• There was dissociation of overall response scoring and calculation of response by 
independent readers, i.e., patients were scored as PR but calculations of measurements 
indicated NR or PD. 

• FDA review of imaging studies confinned only 47 of 94 responses listed by Lilly in the 
alimta/cisplatin group. 

Also, according to Lilly: 

• In patients with "extensive lobulated disease", it was difficult to select the appropriate lesions 
to follow and the tumor burden may not be accurately represented by the lesions chosen at 
baseline.!3! 

• \Vhen the disease is "extensive and lobulated" or has "irregular contours", it makes it difficult 
to measure. 132 

Patient Benefit Response 

J 
Pulmonary Function Tests 

Although changes in pulmonary function evaluations are statistically significant, the changes are 
within the variability tangefor these tests (i.e., FVC) allowed by the American Thoracic Society 
and thus, the changes are not clinically significant. Also, over 20% of the patients did not 
contribure data to the pulmonary function evaluations; in a single-blinded study, this may suggest 
bias in testing and reporting. Therefore, it is not believed that this infonnation should be 
included in the label. 

Il: Lilly correspondence dated] 1126/2003 
13: Lilly correspondence dated 121412003 
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2. General Approach to Review of the Efficacy of the Drug 

m alimta 

The efficacy review included a detailed analyses of study JMCH. The regimen 
tested in this c1irucal trial was consistent with the proposed regimen of alimta in 
combination with cisplatin. 

Protoc?l H3E-MC-JMCH(g): A Single-blind Randomized Phase 3 Trial of 
MT A b3 plus Cisplatin versus Ci~latin in Patients with Malignant Pleural 
Mesothelioma (Pivotal trial; reviewed by FDA) 

Enrolled: 226 alimta plus cisplatin ann (168 folic acid +Vitamin 
B] 2 supplemented] 68; 58 partially supplemented or never 
supplemented); 222 cisplatin alone ann (163 folic acid + Vitarrun 
B 12 supplemented, 59 partially supplemented or never 
supplemented). 

APPEARS THIS WAY 
. ON ORIGINAL 
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• pulmonary function test scores (ie, forced vital capacity, vital capacity, forced expiratory 
volume). . 

• l'J:1g density detenninations in approximately 170 patients (total number of patients in both 
treatment arms). . 

• relative toxicities. 

Additional secondary objectives of this study were: • 
• To assess toxicity experienced in cycles in which patients did receive folic acid and vitamin 

B 12 supplementation and toxicity experienced in cycles in which patients did not receive 
fc!ic acid and vitamin BI2 supplementation. . 

• To assess phannacokinetics. 
• To collect infonnation regarding vitamin metabolite status in this patient popUlation. 

It was anticipated that a total of up to 430 qualified patients would be randomized in this study. 
The study would include approximately 150 qualified patients without study vitamin 
supplementation (initial study cohort) and the anticipated 280 patients with vitamin 
supplementation treated on the revised protocol. 

Entry Procedures 

?.Jl inf0nned consent was to be obtained from each patient after the nature of the study was 
explained. The investigator was responsible to see that infonned consent was obtained from each 
patie!1t or legal representative and for obtaining the appropriate signatures and dates on the 
iI~f(1I1ned consent document prior to the perfonnance of any protocol procedures and prior to the 
adminislration of study drug. As used in this protocol, the tenn "informed consent" induded all 
conSCill andlor assent 
given by subjects, patients, or their legal representatives. 

Criteria for Enrollment 
Enter The act of obtaining infonned consent for participation in a clinical study from 
individuals deemed potentially eligible to participate in the clinical study. Individuals 
entered into a study were those for whom infonned consent documents for the study have 
been signed by the potential study participants or their legal representatives. 

Enroll The act of assigning an individual to a treatment group. Individuals who were 
enrolled in the study were those who have been assigned to a treatment group. 

A person who has been entered into the study was potentially eligible to be enrolled in 
the study, but must meet all criteria for enrollment specified in the protocol before being 
enrolled (assigned to a treatment group). Individuals who were entered into the study but 
fail to meet the criteria for enrollment were not eligible to participate in the study and 
would not be enrolled. 
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SITE PATIENT # ARM 
131 1285 MT AlCisplatin 
131 1286 Saline/Cisplatin 
131 1287 
131 1288 Saline/Cisplatin 
131 1289 

I 131 1381 
131 1382 
131 1383 
131 1384 SalinefCisplatin 
131 1385 Saline/Cisplatin 
131 1386 MT AlCisplatin 
131 1387 Saline/Cispiatin 
131 1389 MT AlCispiatin 

,SITE PATIENT# ARM 
502 5011 
502 5012 
502 5013 

502 5014 MT NCisplatin 
502 5015 MT NCisplatin 
502 5016 
502 5017 Saline/Cisplatin 
502 5018 MT NCisplatin 
502 5019 
502 5020 Saline/Cisplatin 
502 5051 MT AlCisplatin 
502 5052 MT AlCisplatin 
502 5053 SalinefCisplatin 
502 5054 MT AlCisplatin I 

502 5055 SaiinefCisplatin 

It appears that patients entered and consented were also given a patient number. 

Violation of Criteria for Enrollment 
The criteria for enrollment were to be followed explicitly. Patients were not to be enrolled 
(assigned to a treatment group) until they were stable on an analgesic regimen, have taken folic 
acid on at least 5 of the 7 days immediately preceding treatment, and have had a vitamin B12 
injection. If there was inadvertent enrollment of individuals who did not meet enrollment 
criteria, these individuals were to be discontinued from the study. Such individuals could remain 
in the study only if there were ethical reasons to have them continue. In these cases, the 
investigator was to obtain approval from the Lilly clinical research physician for the study 
participant to continue in the study. 
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Patients must have a histologic diagnosis of pleural mesothelioma. Study- entry was not to be 
restricted to patients with a particular stage of disease, but for the purposes of analysis, all 
patients were to be staged prior to enrollment according to the International 
Mesothelioma Interest Group staging criteria. Below is the staging criteria described in the 
pro!ocol. 

Internationa\Mesothelioma Interest Group Staging Criteria for Mesothelioma 

Primary Tumor (T): 
Tl 

T2 

T3 

T4 

TI a Tumor limited to the ipsilateral parietal including mediastinal and diaphragmatic pleura, no 
involvement of the visceral pleura mediastinal and diaphragmatic pleura, scattered foci of tumor 
aho involving the visceral pleura 

Tumor involving each of the ipsilateral pleural surfaces (parietal. mediastinal. diaphragmatic, and 
visceral pleura) with at least one of the following features: involvement of diaphragmatic muscle; 
confluent visceral pleural rumor (including the fissures), or extension of rumor from visceral 
pleura into the underlying pulmonary parenchyma 

Describes locally advanced but potentially resectable rumor: rumor involving all of the ipsilateral 
pleural surfaces (parietal, mediastinal, diaphragmatic, and visceral pleura) with at least one of the 
following features: involvement of the endothoracic fascia; extension into the mediastinal fat; 
solitary, completely resectable focus of rumor extending into the soft tissues of the chest wall; on
transmural involvement of the pericardium 

Describes locally advanced technically unresectable tumor: tumor invdving all of the ipsilateral 
pitWdl surfaces (parietal, mediastinal, diaphragmatic, and visceral) with at least one of the 
following features: diffuse extension or multi focal masses of tumor in the chest wall, with or 
without associated rib destruction; direct transdiaphragmatic extension of tumor to the peritoneum; 
direct extension of tumor to the contralateral pleura; direct extension of tumor to one or more 
mediastinal organs; direct extension of tumor into the spine; tumor extending through to the 
internal surface of the pericardium with or without a pericardia) effusion; or tumor involving the 
myocardium 

Lymph Nodes (N): 
~x 

NO 

1'\] 

N2 

Regional Lymph nodes cannot be assessed 

No regional lymph node metastases 

Metastases in the ipsilateral bronchopulmonary or hilar lymph nodes 

Metastases in the subcarinal or the ipsilateral mediastinal lymph nodes including the ipsilateral 
internal marmnary nodes 
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]'\3 

J\·1etastases in the contralateral mediastinal, contralateral internal mammary, ipsilateral or 
contralateral supraclavicular lymph nodes 

!,letastases (M): 
!\1X 

Presence of distant metastases cannot be assessed 

1\10 
No distant metastasis 

1\11 
Distant Metastasis present 

Staging: 
Stage Ia TlaNoMo 
Stage Ib TlbNoMo 
Stage II T2NoMo 
Stage III Any T3Mo, AnyNIMo, AnyN2Mo 
Stage 1\' Any T4, AnyN3, AnyMI 

~lEDICAL OFFICER NOTE: Stage IV can be determined by disease that is T4, N3, or 
1\0. On the case report form, the TN;\I stage is not pro\"ided. There is a box to check-off 
for Stage la, Stage Ib, Stage II, Stage III, and Stage IV. The contribution ofT, N, and M 
to the stage is not prm·ided. 

Inclusion Criteria 

Patients were included in the study only if they met all of the following criteria: 
• Histologically proven diagnosis of mesothelioma oftne pleura in patients not candidates for 

curative surgery. Patients were to be clinically staged using the IMIG TNM staging criteria 
(see sbove). Patients were to be entered and randomized based on local pathology; however, 
independent centralized pathology review was to be carried out on all patients if feasible. 

• Disease status was to be that ofunidimensionally andlor bidimensionally measurable disease 
defined as: 

Measurable disease. Bidimensionally and unidimensionally measurable lesions with 
clearly defined margins by computerized tomography (CT) or MRl. Examples of 
measurable disease would include a mediastinal or hilar node, or a discrete pleural mass. 
A CT scan was also required for any palpable masses. For metastatic disease, this would 
include a clearly defmed mass on CT. 

]l\OTE: Neither pleural effusions nor positive bone scans are 
considered measurable. 

• Patients who have undergone pleurodesis. Ifpleurodesis was performed, there must be at 
least a 2-week delay before MTA or cisplatin is administered. If the original CT scan 

101 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0127 



CLINICAL REVIE\V 

Clinical Review Section 

occurred prior to the pleurodesis, an additional CT scan was required 2 weeks or longer after 
the pleurodesis, which will then be considered the baseline scan. 

l"OTE: For patients with clinically significant pleural effusions, 
consideration was given to draining the effusion. 

• Performance status of 70 or higher on the Karnofsky Scale (after any palliative measures 
. including pleural drainage have occurred). 

• Estimated life expectancy of at least 12 weeks. 

• Patient compliance and geographic proximity that allow adequate follow-up. 

• Adequate organ function including the following: 
Adequate bone marrow reserve: absolute neutrophil count (ANC) 2:1.5 x I 091L, platelets 
.2: 100 x 1091L, and hemoglobin 2:9 g/dL. 
Hepatic: bilirubin :s..1.5 times the upper limit of normal, alkaline phosphatase, aspartate 
transaminase (AST) and alanine transaminase (ALT) :s..3.0 times upper limit of normal 
(alkaline phosphatase, AST, ALT:s...5 times upper limit of normal is acceptable ifliver 
has tumor involvement). 

• Albumin 2: 2.5 g/dL. 

• Renal: calculated creatinine clearance (CrCI) .2: 45 mL/min using the lean body mass formula 
only (see Protocol Attachment JMCH.3). Ifboth local and central lab . - CrCI are 
2:45 mL/mininvestigators could have chosen which value to follow for the duration of the 
study. If in\'estigat.Jrs had chosen to follow the local CrCI, the senlln creatinine must be 
assayed at the same local lab each time for that patient. If the local erCI was <45 mL/min 
and the CrCI was c45 mL/min the patient could be enrolled based on the 

. result. If the patient was enrolled based on the . result, CrCI was to be used 
for all future dosing decisions. If the localCrCl was 2: 45 mL/min and the CrCI was 
<45 mLlmin,the Lilly physician responsible for the study was to be contacted before the 
patient is enrolled. 

• Signed informed consent from patient. 

• Males or females at least 18 years of age. 

• Male and female patients with reproductive potential were to use an approved contraceptive 
method if appropriate (eg, intrauterine device [IUD], birth control pills, or barrier device) 
during and for 3 months after the study. 
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Exclusion Criteria 

Patients were excluded from the study for any of the following reasons: 
• Prior systemic chemotherapy. Prior intracavitary C)1otoxic drugs or immtinomodulators were 

not permitted, unless given for the purpose of pleurodesis. 

• Prior radiation therapy to the target lesion, unless the lesion was clearly progressing and the 
interval between tbe most recent radiation therapy and enrollment was at least 4 weeks . 

• 
• Active infection (at the discretion of the investigator). Patients previously treated with a 

nephrotoxic antibiotic were at risk of further toxicity due to cisplatin and should be very 
c:mfu!ly monitored. 

• Pregnancy or breast feeding. 

• Serious concomitant systemic disorders (including oncologic emergencies) incompatible with 
the study (at the discretion of the investigator). 

• Second primary malignancy (except in situ carcinoma of the cervix or adequately treated 
basal cell carcinoma of the skin or other malignancy treated at least 5 years previously with 
no evidence of recurrence). 

• USe' of any investigational agent within 4 weeks before enrollment into the study. 

• Inability to interrupt aspirin or other nonsteroidal anti-inflammatory agents 2 days before, the 
day of, and 2 days after the dose of MT A plus cisplatin or cisplatin alone. If a patient is 
taking a NSAlD (Cox-2 inhibitors included) or salicylate with a 10n£ half-life (eg, naproxen, 
piroxicam, diflunisal, nabumetone, rofecoxib, or celecoxib) it should not be taken 5 days 
before the dose of MT A, the day of, and 2 days after the dose of MT A plus cisplatin or 
cisplatin alone. 

• Disease which cannot be radiologically imaged. 

• Known or suspected brain metastases. 

• Any patient who was obviously malnourished or who has experienced a greater than 10% 
weight loss in the preceding 6 weeks. 

• Inability to take folic acid or vitamin B 12 administration. 
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The Randomized Treatments: 

A. i\H A or alimta, 500 mg/m2, was to be administered intravenously over approximately 10 
nlinutes followed approximately 30 minutes later by cisplatin, 75 mg/m2, administered 
irilra\elJously over approxiJ).1ately 2 hours on Day 1 of each 21-day cycle. Because 
pharmacokinetic samples were to be collected, infusion start and stop times, as well as hydration 
schedules were to be accurately recorded in those cycles which included pharmacokinetic 
sampling. Patients were to be pre- and post-hydrated according to local 
practice. Decadron 4 mg, or equivalent corticosteroid was to be taken orally twice per day on the 
day before, the day of, and the day after each dose of Mif A plus cisplatin. Folic acid 
supplementation, 350 -600 • g or equivalent, \\!as to be taken orally daily beginning 
approximately I to 3 weeks prior to the first dose of MT A plus cisplatin and continued daily 
umii the patient was discontinued from study therapy. A vitamin B 12 injection, 1000 • g, was to 
be given intramuscularly approximately 1 to 3 weeks prior to the first dose ofMT A plus cisplatin 
and should be repeated approximately every 9 weeks until the patient was discontinued from 
study therapy. 

B. Normal saline which did not contain MTA was to be administered intravenously over 
approximately 10 nlinutes followed approximately 30 minutes later by cisplatin, 75 mg/m2, 
administered intravenously over approximately 2 hours on Day 1 of each 21-day cycle. Because 
pharmacokinetic samples were to be collected, all infusion start and stop 
times, as well as hydration schedules were to be accurately recorded in those cycles which 
included pharmacokjnetic sampling. Patients were to be pre- and post-hydrated according to 
local practice. Decadron 4 mg, or equivalent corticosteroid were to be taken orally twice per day 
o~; the day before, the day of, and the day after each dose of cisplatin. Folic acid 
supplementation, 350 - 600 • g or equivalent were to be taken orally daily beginning 
appr,)ximately I to 3 weeks prior to the first dose of cisplatin and continue daily until the patient 
discartinued from study therapy. A vitamin B 12 injection, 1000· g, was to be given 
ir.!:-amuscularly approximately 1 to 3 weeks prior to the first dose of cisplatin and was to be 
repeated approximately eve!)' 9 weeks until the patient was discontinued from study therapy. 

F or the purposes of treating this patient population, a regimen of MT A plus cispJatin or single 
agent cispJatin was to be defined as six cycles of therapy. A patient who was receiving benefit 
from treatment may have received additional cycles based on the discretion of the investigator. 
Cycles were to be repeated until there was evidence of disease progression, unacceptable 
toxicity, the patient requested therapy to be discontinued, the investigator felt that it was not in 
the patient's best interest, or if Lilly, after consultation with the investigator, decided to 
discontinue the patient. 

Drugs other than MTA 

• Cisplatin 
Cisplatin was be obtained locally. A total dose of 75 mg/m2 of cisplatin was to be diluted to a 
yolume of 1000 mL with 0.9% sodium chloride prior to infusion. The cisplatin solution was 
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not to be refrigerated. Prior to the administration of cisplatin the patient was to be adequately 
hydrated according to local practice. 

• Decadron 
Desadron was O!1e of a variety of corticosteroids zvzilable in tablets ranging from 0.25 mg to 
6 mg. For purposes of this study, patients were be given decadron 4 mg orally (or an 
equivalent corticosteroid and dose) twice per day on the day before, the day of, and the day 
after each dose of MT A plus cisplatin or cisplatin alone. 

• Folic Acid 
Folic acid was to be supplied by Lilly in one of the following forms, wi~h preference in order 
f:-om option t; 1 to option #3: 

I. 350 - 600 • g folic acid. 
2. A multivitamin containing folle acid in the range of 350 • ~ to 600 • g \vas acceptable 
if option #1 was not available. 
3. A dose of folic acid between 350 • g and 1000 • g was acceptable only if neither option 
#1 or option # 2 was available. 

For purposes of this study, patients were to take oral folic acid daily beginning 
approximately 1 to 3 weeks before t!eatment with MT A plus cisplatin or cisplatin alone 
and continued daily until 3 weeks after discontinuation from study therapy. 

• Vitamin Bl2 
Vitamin B 12 was to be prescribed by the investigator and administered as a 1000 • g 
intramuscular injection. A vitamin B12 injection were to be administered approximately 1 to 
3 weeks before treatment with MT A plus cisplatin or cisplatin alone and were to be repeated 
approximately every 9 weeks until the patient discontinues from study therapy. 

D05e Adjustments or Delays for Subsequent Cycles 
.. Any patient who required a dose reduction was not eligible for any dose escalations for the 

remainder of the study. Treatment could be delayed for up to 42 days to allow a patient 
'. sufficient time for recovery from study drug related toxicity. A patient who could not be 

administered study drug for 42 days from the time of last treatment must be discontinued from 
the study unless continuation is approved by Lilly. 

Table. Dose Adjustments for MTA and Cisplatin Based on Nadir 
Hematologic Values for Preceding Cycle 

PLA TELETS (x 10'/l ) ANC (x 10'h) PERCENT OF PREVIOUS 
NADIR NADIR Dose (both drugs) 

>50 land ~0.5 100% 

~50 ~nd <0.5 75% 
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PLATELETS (x 109
/ L) ANC (x 1091d PERCENT OF PREVIOUS 

NADIR NADIR Dose (both drugs) 

<50 ~nd any 50% 
Recurrence of Grade 3 or Recurrence of Discontinue patient 
4 after 2 dose reductions Grade 3 or4 from study 

after 2 dose 
reductions 

Table. Dose Modifications for Mucositis 
CTCGRADE DOSE FOR NEXT CYCLE 

MT A or normal saline Cisplatin 
withoutMTA 

Grade 0-2 100% of previous dose 100% of previous dose 
Grade 3-4 50% of previous dose 100% of previous dose 

Recurrence of Grade 3 or 4 after Discontinue patient Discontinue patient 
treatment at 2 dose from study from study 

Reductions 

Diarrhea or Other Non-Hematologic Toxicity 
In the event of diarrhea requiring hospitalization, the drug was to be held until diarrhea 
has resolved before proceeding. Treatment was to be restarted at a 25% dose reduction. 
For other nonhematologic effects greater than or equal to Grade 3 (with the exception of 
Grade 3 transaminase elevations), the drug was to be held until resolution to less than or 
equal to the patient's baseline value before proceeding. Treatment was to restart at a 
25% dose reduction if deemed appropriate by the treating physician. 

Table. Neu rosensory Toxicity 
CTCGRADE DOSE FOR CISPLATIN (MGlMl

) DOSE FOR MTA OR NORMAL 
saline without MT A (mg/m2) 

0-1 100% of previous dose 100% of previous dose 
2 50% of previous dose 100% of previous dose 

3-4 Discontinue patient from Discontinue patient from 
Study study 

Tinnitus or Significant Clinical Hearing Loss 
In case of tinnitus or significant clinical hearing loss, cisplatin therapy was to be reduced 
or stopped, at the discretion of the investigator. 

Creatinine Clearance 
The modified Cockcroft and Gault formula was to be used to calculate local creatinine 'Clearance 
(CrCI) for enrollment or dosing. If a patient who was being followed by local CrCI develops a 
CrCI <45 mLimin, it was strongly recommended, if possible, that a -- CrCI be obtained. If 
the -- value was 2':45 mL/min (as reported by - -' the next cycle can continue 
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without delay and the patient was to be followed with --.;,. CrCI for the remainder of the 
study. If it was not possible to perform - CrCI then the next cycle was to not begin until 
the local CrCl was ~45 mL/min. Re-testing was recommended at weekly intervals but was to be 
conducted at the investigator's discretion. If a patient's CrCI had not returned to ~45 mL/min 
within 42 cays, the patie;}t was tobe discontinued from the study unless continuation was 
approved by Lilly. 

If a patient who was being followed by - results develops a CrCI <45 mUmin using the 
modified Cockcroft and Gault formula for lean body weight, the;} the next cycle was not to begin 
emil the -, CrCI was ;:::45 mL/min, Re-testing was recommended at weekly intervals but 
was to be conducted at the investigator's discretion. If a patient's CrCI had not !"etumed to ~5 
mLimin within 42 days, the patient was to be discontinued from the study unless continuation 
was approved by Lilly. 

Treatment Delays Due to Insufficient Folic Acid or Vitamin B12 Supplement~tion 
There were four situatiom in which treatment might be delayed due to insufficient folic 
acid or vitamin B 12 supplementation. These were represented in the following table. 

I 
FIRST DOSE OF STUDY SECOND AND SUBSEQUENT 

THERAPY DOSES 

! AFTER INITLA TlON OF OF STUDY THERAPY AFTER 
I FOLIC ACID INITIATION OF FOLIC ACID AND 
Ii AND B12 B12 

II SUPPLEMENTATION SUPPLEMENTATION 

Ii 
I Patient was DeJay until patient has taken Delay until the patient has taken I 
! enrolled ON folic acid for at least 5 of the 7 folic acid for at least 14 of the 21 
I 
Amendment (c) days before the first dose of days before the dose ofMTA or 
I or later MT A plus cisplatin or cisplatin cisplatin. 
I alone and until the B 12 

L Injection has been administered. 

Patient was DeJay until patient has taken Delay until the patient has taken 
entoIled folic acid for at least 2 folic acid for at least 14 of the 21 

PRJ OR TO Consecutive days immediately days before the dose ofMTA or 
iAmendment (c) Preceding the first dose of MT A cisplatin. 

plus cisplatin or cisplatin alone 
and until the B12 injection has 

I been administered. 

I 
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Concomitant Therapy 
Patients were allowed to receive full supportive care therapies concomitantly during th~ 
study. Because of the emetogeruc potential of cisplatin alone and in combination with 
.i\1T A the protocol stro.ngly recommend the use of a 5-HT3 antagonist and dexamethasone at 
s!2!"!dard recommended doses as a premedication on the day that chemotherapy was given and 
the cO:1tinuation of dexamethasone as an antiemetic for the next 24-48 hours after chemotherapy 
was given. No other chemotherapy, immunotherapy, hormonal cancer 
therapy, radiation therapy, surgery for cancer, or experimental medications was to be 
permitted while the patients were participating in this study. Any disease progression 
requiring other forms of specific antitumor therapy was be cause for early discontinuation 
in this study. The following concomitant therapies were permitted. 

Colony Stimulating Factors 
Routine use of granulocyte colony stimulating factors (G-CSFs) was not permitted during 
this study. Patients were not to receive G-CSFs prophylactically in any cycle. G-CSFs 
could be used only for patients who have ANC <0.5 . 109lL for at least 5 days, 
neutropenic fe\"er, or documented infections while neutropenic. G-CSFs were to be 
discontinued at least 24 hours prior to the start of the r.ext cycle of chemotherapy. 

Nonsteroidal Anti-inflammatory Drugs (NSAIDs) 
Patients taking NSAIDs or salicylates were not to take the NSAID 2 days before, the day of, 
or 2 days after receiving MT A plus cisplatin or cisplatin alone. If a patient was taking a 
NSAID or salicylate \\'ith a long half-life (eg, naproxen, piroxicam, diflunisal, or 
nabumetone), it was not to be taken 5 cays before, the day of, or 2 days after receiving 
t\'lT A plus cisplatin or cisplatin alone. 

Because pain int~!lsity was a component ofine clinical benefit measurements, any 
modifications (If lre2tment for the purposes of pain stabilization was to have taken place at least 
3 days prior to the first dose of MT A, normal saline without MT A, or cisplatin. 
AfLe;- this time, patients who were taking NSAIDS for pain management were not to switch to a 
differen! NSAID ifat all possible. Pain was considered stable if there was a <50% variability in 
the daily analgesic consumption compared to the average daily analgesic consumption at 
baseline. 

Leucoyorin 
Leucovorin rescue was allowed for eTC Grade 4 neutroperua lasting ~5 days, CTC Grade 4 
thrombOC)10penia, and mucositis ~Grade 3. If given for myelosuppression as described above, 
leucovorin was to be started on the fifth day of the Grade 4 myelosuppressive event. Leucovorin 
was to be started immediately if a patient developed CTC Grade 3 or 4 mucositis. The following 
doses and schedules were recorrunended: 
Leucoyorin 100 mg/m2 intravenously times one; then Leucovorin 50 mg/m2 intravenously every 
6 hours for 8 days. 

Note: The primary mode of cytotoxicity ofMTA was proposed to be inhibition of 
thymidylate synthase and it may have been more appropriate to provide the end product 
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ofTS inhibition as a rescue agent, namely thymidine. Thymidine was proposed as a 
reversal agent for severe toxicity from either 5-fluorouracil (5-FU) or methotrexate, but 
overall the clinical experience was limited. Thymidine was been reported to reverse the 
severe toxicity :associated with 5-FU in a patient withdihydropyrimidine dehydrogenase 
deficiency. Reve:-sal of methotrexate toxicity has also been reported in patients with 
normal as well as impaired renal function. One patient treated with MTA has received 
th)lTIidine after developing severe toxicity. This patient developed severe 
myelosuppression as well as somnolence on Day 5 following MT A. Myelosuppression 
was an expected toxicity ofMTA, but severe neurotoxicity was not a comnlOn toxicity. 
Leucovorin ",as administered for 24 hours, beginning on Day 6. Since the leucovorin did 
not appear to resolve the toxic effects, thymidine was administerec for 3 days by 
continuous infusion at a dose of 8 g/m2/day. Partial resolution of the neurotoxicity was 
noted after the first day of infusion and by the third day the patient had fully recovered. 

Statistical Design 

Approximately 215 qualified patients were to be enrolled into each arm of the study. 
An interim analysis comparing clinical benefit response between the two vitamin 
supplemented treatment arms was to be conducted on 75 qualified vitamin suppiemented 
patients per arm. Clinical benefit response was to be measured using pain intensity, dyspnea, 
analgesic consumption, and performance status scores. Pooled analysis of survival with 
supplemented and non-supplemented patients (N=300) was also to be performed. 

Additional analyses were to be done on the other efficacy and safety endpoints of the study . 

. Patient randomization to treatment arms were to be balanced for the foJlowiIlg baseline 
factors: performance status, pain intensity at entry, analgesic consumption at entry, dyspnea at 
en~ry, homocysteine levels, gender, degree of me<!surability of disease, wh.ite 
blood cell count, histological subtype, treatment center, and country. 

According to data examined in a multivariate analysis across a variety of MIA studies 
(n = 267 patients), elevated baseline homocysteine levels ~12· moLfL) strongly 
correlated with severe hematologic and nonhematologic toxicities following treatment 
with MT A. Because of these correlations, this study was to provide for balancing the 
numbers of patients with baseline homocysteine levels <12· mollL or :::12· mollL 
equally across all treatment groups. Additional prognostic factors to be balanced for 
between the two treatment arms included performance status, histological subtype, white 
blood cell count, and gender13S

. Because both unidimensionaJly and bidimensionally measurable 
disease were to be penn.it1ed, treatment arms were also to be balanced for degree of 
measurability of disease. 

J35 Curran D, Sahmoud T, Therasse P, van Meerbeeck J, Postmus PE, Giaccone G. 1998. 
Prognostic factors in patients with pleural mesothelioma: The European organization 
for research and treatment of cancer experience. J Clin Oncol l6( I): 145-152. 
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\lEDICAL OFFICER CO;\lMENT: 
A description Qf the informed consent process (p. 972): 

"The informed consent document will be used to explain in simple terms, 
before the patient is entered into the study, the risks and benefits to the 
patient. The informed consent document must contain a statement that the 
consent is freely given, that the patient is aware of the risks and benefits of 
entering the study, and that the patient is free to withdraw from the study at 
any time. • 

The investigator is responsible to see tbat informed consent is obtained from 
each patient or legal representative and for obtaining the appropriate 
signatures and dates on the informed consent document prior to the 
performance of any protocol procedures and prior to the administration of 
study drug." 

From the informed consent: 

"In this study you 'will either receive LY231514 given with a widely used 
drug called cispJatin or you will receive a salt water solution and the widely 
used drugn. Your participation in this study "ill last until your disease gets 
worse, :you don't want to continue the study anymore, the drug(s) make you 
sick, or your doctor and/or the Spomor feels that it is in your best interest to 
stop taking the drug. There is nomaximum time you can take this drug. At 
least 430 patients "ill be participating in this study. (p. 1733)" 

Below are two examples of entered and enrolled patients at one U.S. site and one 
foreign site, respectively: 

, SITE PATIENT # 
131 1044 
131 1271 
131 1272 
131 1273 
131 1274 
131 1275 
131 1276 
131 1277 
131 1278 
131 1279 
131 1280 
131 1281 
131 1282 
131 1283 
131 1284 

ARM 
MT A'Cisp:atin 

Saline/Cisplatin 
MT A'Cisplatin 

MT A'Cisplatin 
MT A'Cisplatin 

MT A'Cisplatin 
MT A'Cisplatin 

Saline/Cisplatin 
Saline/Cisplatin 

MT A'Cisplatin 
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. The 280 qualified patients receiving vitamin supplementation during every cycle of their 
study therapy were to be equally randomized between the treatment aims (ie, )40 patients 
per ann). A treatment .was to be judged superior if it is associated with a 33% reduction in 
tile haz"rd ratio of the t\vo treatments by median survival time peri0d of the least 
efficacious therapy. Assuming an exponential survival, 15 month patient accrual, and an 
additional minimum 9 month follow-up for all patients and a censoring rate of 30% or 
less after the 24 month accrual and follow-up period, the procedure described above gives 
at least an 81 % chance (power) to detect a 33% shift in hazard ratio as reflected by a 63% 
survival probability on the best treatment ann by the tims.: only 50% of patients are still 
alive (median time) on the least efficacious treatment arm. These calculations used a twosided 
logrank test with a 0.05 chance of rejecting the null hypothesis Ho of no difference in survival 
benveen the two treatment arms when Ho was actually true. 

Patient Assignment 
This was a competitive enrollment study. All patients were to be randomized to receive the 
specified regimen of either MT A plus cisplatin or cisplatin alone. Randomization was to be 
controlled by a computerized voice response unit at a central location. Each patient'S treatment 
assigmnent was to be unknown until time ofrandomization. Randomization was to be stratified 
as to treatment center, country, pain at entry, analgesic consumption at entry, dyspnea at entry, 
performance status, degree of measurability of disease, histologic subtype, gender, baseline 
homocysteine levels; and baseline white blood cell count. For each of these factors, the following 
stratification was to be performed: 

• Perfom1ance status was to have two strata: 
High: Baseline score = 90 or 100 
Low: Baseline score = 70 or 80 

• Degree of measurability of disease was to have t\\'o strata: 
Bidimer.sionaIIy measurable disease only or both bidimensionally 
measurable and unidimensionally measurable disease 
Unidimensionally measurable disease only 

• Histological subtype was to have two strata: 
Epithelial 
All others 

• Baseline white blood cell count was to have two strata: 
High: WBC ~8.3· I09/L 
Low: WBC <8.3 . I09/L 

• Pain intensity at entry was to have two strata: 
Low: baseline score <20 mm on the visual analog scale (VAS) of 
Question 6 in the Lung Cancer Symptom Scale (LeSS) patient scale. 
High: baseline score ~20 nun on the V AS of Question 6 in the LCSS 
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patient scale. 

• Analgesic consumption at entry was to have two strata: 
Low: baseline score <60 mg morphine equivalents per day, only 
NSAIDS, or no analgesic consumption. 
High: baseline score ;:::60 mg morphine equivalents per day. 

• Dyspnea at entry was to have two strata: 
Low: Baseline score <20 mm on the VAS of Question 4 in t~e LeSS 
patient scale. 
High: Baseline score ;:::20 rom on the VAS of Question 4 in the LCSS patient 
scale. 

• Baseline homocysteine (pre-folic acid supplementation) was to have two strata: 
High: Baseline homocysteine ;:::12 • molfL 
Low: Baseline homocysteine <12· molfL 

• Each gender was to be a stratum. 

• Each country was to be a stratum. 

• Each treatment center was to be a stratum. 

Patients were to be balanced with respect to the study drug in each stratum for each 
prognostic factor, using the algorithm outlined in Pocock and Simon. 136 The randomization 
probability parameter P will be set at 1.0. 

Blinding 

. This was a randomized single-bEnd study. Patients who were assigned to Treatment Ann B 
.. received normal saline in place of the MT A infusion. In order to protect the blinding of the 
. patients, the MT A solution and normal saline was to be visually indistinguishable. While every 

effort was made to blind the patients to the identity of the treatment, it could occur that a patient 
. became inadvertently unblinded. This was not to be sufficient cause (in and of itself) for that 

patient to be removed from the study or excluded from any safety or efficacy analysis. Efficacy 
information was not to be shared between sites until the study was completed. 

13, Pocock S, Simon R. 1975. Sequential treatment assignment with balancing of prognostic 
factors in controlled clinical trials. Biometrics 31: 103-115. 
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Clinical Benefit Response 

A secondary efficacy endpoint for each patient was clinical benefit response. Each patient 
was to be classified as. positive, negative, or stable on the basis of the following measures: 

• Change in pain (as reflected by change in pain intensity and change in analgesic 
consumption) 

• Change in perfonnance status 
• Change in dyspnea 

Each of a patient's measures of clinical benefit was to b, categorized as positive, stable, or 
negative. A patient was to have experienced positive clirucal benefit if none of the measures was 
negative and at least one of the measures was positive. In order for· 
a patient to have been classified as a positive. clinical benefit responder, these criteria were to be 
met, and at least the rrUrumal criteria for positive change (as defined below) was to be 
maimained for at least one cycle beyond the irutial documentation on the CRF of positive change. 
A patient was to have experienced negative clinical benefit if anyone of the measures was 
negative. In order for a patient to have been classified as a negative clinical benefit responder, 
these criteria were to be met, and at least the mirumal criteria for negative change (as defined 
belo\\') must be maintained for at least one cycle beyond the initial documentation on the CRF of 
negative change. A patient was to have experienced stable clinical benefit if all of the measures 
were stable. 

MEDlCAL OFFICER CO;\lMENT: The study was single-blind. Lilly declined 
performing a double-blinded stud~'. 

Pain intensity: 
Pain intensity was to be recorded by each patient using Question 6 on the LCSS, on a visual 
analog scale measuring 100 nun in lengtr., with a score of 0 nun representing no pain, and a 
s:.::ore of ] 00 mm representing as much pain as there could be. 
The baseline measurement of pain intensity was the mean of the pain intensity score 
assessed 4 to 6 days before the start of study drug therapy and the pain intensity score 
assessed] t02 days before the start of study drug therapy. Once the patient was 
randomized and began to receive study drug, he or she was to record pain intensity once 
weekly by filling out the LCSS. These weekly scores were to then be averaged by Lilly to 
obtain one pain intensity score per cycle. 

• A positive change in pain intensity was to be defined as a lessening of pain intensity as 
demonstrated by a decrease of at least] 0 mm from the baseline score on the VAS. 
(A verage over at least one treatment cycle,) 

• A negative change in pain intensity was to be defined as a worsening of pain intensity 
as demonstrated by an increase of at least 10 nun from the baseline score on the VAS. 
(Average over at least one treatment cycle.) 
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• No change in pain intensity (or stable pain intensity) was to be defined as a difference 
in pain intensity as demonstrated by a change of less than 10 nun from the baseline score 
on the VAS. (Average over at least one treatment cycle.) 

Dyspnea: 
Dyspnea was to be recorded by each patient using Question 4 on the LCSS, on a visual 
analog scale measuring 100 nun in length, with a score of 0 nun representing no 
short!!ess of breath, and 3 score of 100 nun representing as much shortness of breath as 
there could be. The baseline measurement of dyspnea was the mean of the dyspnea score 
assessed 4 to 6 days before the start of study drug therapy and the dyspnea score assessed 1 to 2 
days before the start of study drug therapy. Once the patient was randomized and began to 
receive study drug, he or she was to record dyspnea once weekly by completing the LCSS. 
These weekly scores were to LlJen be averaged by Lilly to obtain one dyspnea score per cy.::le. 

• A positive change in dyspnea was to be defined as a lessening of dyspnea as 
demonstrated by a decrease of at least 10 nun from the baseline score on the V AS. 
(A verage over at least one treatment cycle.) 

• A negative change in dyspnea was to be defined as a worserung of dyspnea as 
demonstrated by an increase of at least 10 nun from the baseline score on the VAS. 
(A verage over at least one treatment cycle.) 

• No change in dyspnea (or stable dyspnea) was to be defined as a difference in dyspnea 
as demonstrated by either a positive or negative change of less than 10 mm from the 
baseline score on the V AS. (Average over at least one treatment cycle.) 

Analg£:sic consumption: 
Patients were to be stable on an analgesic regimen. Analgesic consumption was to be 
recorded by each patient daily using a patient diary. Each medication was to be converted 
by Lilly to milligrams morphine equivalents per day. The baseline measurement of analgesic 
consumption was the mean of the milligrams of morphine equivalents per day of the analgesics 
recorded starting 4 to 6 days before the start of study drug therapy. Once the patient began to 
receive study drug, he or she was to continue to record daily analgesic use with a patient diary. 
The cycle measurement of analgesic consumption was the mean of the rrtilligrams of morphine 
equivalents per day from the patient diary for that cycle. 

• A positive change in analgesic consumption was to be defined as a decrease in 
analgesic consumption in milligrams of morphine equivalents per day per week of at least 
50%. (Average over at least one treatment cycle.) 

• A negative change in analgesic consumption was to be defined as an increase in 
analgesic consumption in milligrams of morphine equivalents per day per week or at least 
50%. (Average over at least one treatment cycle.) 

• No change in analgesic consumption (stable analgesic consumption) was to be defined 
as an increase or decrease in analgesic consumption of less than 50%. (Over at least one 
treatment cycle.) 
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Karnofsky Performance Status: 
Perfonnance status was to be assessed by an independent observer. The baseline perfonnance 
status was to be assess.ed at the time of study entry. Once the 
patient was randomized and begins to receive study drug, the independent observer will 
assess perfonnance status at the beginning of each cycle. 

• A positive change in perfonnance status was to be defined as an increase in 
perfonnance status of at least 20 points. (Over at least one treatment cycle.) 

• A negative change in perfonnance status was to be defined as a decrease in 
perfonnance status of at least 20 points. (Over at least one treatment cycle.) 

• No cha~ge in performance status (stable perfonnance status) was to be defined as an 
increase or decrease in perfonnance status of less than 20 points. (Over at least one 
treatment cycle.) 

Lung Cancer Symptom Scales (LCSS): 
Included in the protocol as an attachment. 

Pulmonary Function Tests: 
forced vital capacity (FVe), forced expiratory volume in one second (FEVl), and slow 
vital capacity (SVC), were to be measured using standard apparatus and following American 
Thoracic Society or European RespiratoJ)' guidelines (American Thoracic Society 1995; Quanjer 
et a!. 1993). Because each patient was to act as his own control, lung function was to be 
measured using the same apparatus and in the same laboratory at each measurement. 

Tumor Response 

Assessment Intervals 
Within 4 weeks of study enrollment each patient was to have been assessed by 
computerized tomography of the chest and upper abdomen. 

MEDICAL OFFICER NOTE: If the upper abdomen was assessed, the liver was also 
assessed at baseline. 

Within 2 weeks of study enrollment tbe disease status of each patient will be assessed witb the 
following procedures: 

• Medical history and pbysical examination, including measurements of height and 
weight 

• Collection of information on habits 
• Evaluation of performance status (Kamofsky scale) 
• Measurement of pulmonary function using the following tests: 

Forced vital capacity (FVC). 
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Slow vital capacity (SVC). 
Forced expiratory volume in one second (FEVI). 

• Measurement of lung density by inspiratory expiratory CT scan images (patients 
enrolled on JMCH(a)-(d)). 

Four to six days prior to the start of drug therapy (dexamethasone), patients were to: 
• Begin completing a daily diary of analgesic consumption. 
• Complete the LCSS patient scale. 

One to two days prior to the start of drug therapy (dexamethasone), patients were to: 
• Complete the LCSS patient scale. 

At the stated intervals during the study, efficacy were to be assessed in each patient by the 
foilowing evaluations: 

• Weekly (Days 8 (±1 day), 15 (±l day), and 19 of each cycle): 
Complete the LCSS patient scale. 

• Prior to each cycle of treatment: 
Weight measurements. 
Performance status evaluation (should be done by an independent observer). 
Limited medical history and physical examination. 
LCSS observer scale administered prior to consultation with physician and other 

procedures (should be done by an independent observer). 
• Prior to every other treatment cycle: 

Pulmonary function tests. 
Lung density measurements (patients on JMCH(a)-(d) only. 
CT scan for tumor measurement. After first documentation of response, the 

studies must be repeated 4 weeks later to confirm the response. 

Post Study Follow-Up 
For the purposes of follow-up for tumor response and time to event variables, the 
following assessments were to take place at the stated intervals: 

.• Approximately 4 weeks after a patient has received his or her last dose of MTA or 
cisplatin: 

CT scan for the purposes of response confirmation (for those patients who have 
experienced a partial or complete response which has been documented by lesion 
measurements). 

LCSS patient and observer scales completed, unless the patient has received post 
study chemotherapy, radiotherapy, or surgical intervention for cancer. 

• Approximately every 6 weeks after a patient without demonstrated progressive disease 
has received their last CT scan: 

- CT scan for the purpose of evaluating disease status. If patients had progressive 
disease during this time or had not progressed after 6 months off study, CT scans 
only were to be done iftbere was clinical suspicion of progression. 
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- Clinical assessment to evaluate disease status. If patients had progressive disease 
during this time or had not progressed after 6 months off study, these clinical 
assessments were to be changed in frequency to every 12 weeks. 

• Approximate}y every 3 months after the patient has received their last dose ofMTA or 
cispJatin: 

- Information were to be collected regarding date of death, and any poststudy 
chemotherapy, radiotherapy, or surgical intervention. 
- LCSS patient and observer scales were to be completed, unless the patienthas 
received post-study chemotherapy, radiotherapy, or surgical intervention for 
cancer. • 

Efficacy Criteria for Tumor Response 
The response status of each patient was to be reviewed by a panel of independent investigators 
and was to be reviewed by Lilly. In case of a discrepancy between the assessment of the 
independent panel and that of the investigator, the independent panel's 
assessment was to take precedence. 

l\IIDICAL OFFICER NOTE: The assessment by the independent panel's 
assessment of response was to take precedence in determination of response. 

The measurability of a tumor was defined as follows: 

Disease Status 
• Measurable disease: Bidimensionally measurable lesions with clearly defined margins 
by 1) plain x-ray, with at least one diameter 0.5 em or greater (bone lesions not included) 
or 2) CT, MRI, or other imaging scan, with both diameters greater than or equal to 1.0 em 
and at least one image with both diameters greater than or equal to 1.5 cm or 3) palpatior~, 
wi!h both diamete!'s 2 em or greater. Unidimensionally measurable lesions with clearly 
defined margins by 1) plain x-ray measuring at least 0.5 cm or greater (bone lesions not 
j!Jcluded); or 2) CT or MRI with the length greater than or equal to 1.0 cm and at least 
one iJ!1age with the length greater than or equal to 1.5 cm .. 
• Evaluable disease: Lesions measured by x-ray with both diameter(s) less than 0.5 cm, 
lesions on scan with either diameter(s) smaller than 1.0 em, palpable lesions with either 
diameter less than 2 em, or bone disease . 
• Nonevaluable disease: Pleural effusions, ascites, disease documented by indirect 
evidence only (e.g., by lab values). Scan only bone disease. 

!'IIDICAL OFFICER NOTE: measurability of disease is also discussed in the inclusion 
rriteria and as stratification factor and below in the response criteria and as a qualifier for 
response analysis. 

Lesion Measurement 
All responses were to be documented using appropriate diagnostic tests which were to be 

- ~-...... -- -
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repea~ed approximately every 6 weeks to continue evaluation. The same assessment 
method used to determine disease status at baseline was to be used consistently for 
efficacy evaluation throughout the study. 

CT ~can measun'ment of tumor response: 
Within 4 weeks of study enrollment each patient was to have been assessed by 
computerized tomography of the chest and upper abdomen. Contrast medium was to be 
used consistently throughout the study unless clinically contraindicated. The sections 
(Cl.:t~) should be 10 nun and should include the apex through the base of the lung. This 
method wa~ to be used consistently for tumor assessment and was to be repeated every 6 
weeks (prior t6 every other cycle) and every 6 weeks off study until documentation of 
progressive disease. For each patient, every CT image was to be compared to the 

· corresponding image from the previous examination. To ensure identical localization of 
CT images, anatomical landmarks in vertebrae, ribs or the central bronchial tree was to be 
used during the CT scanning procedure. The thickness of the tumorous parietal, visceral, 
diaphragmatic, and mediastinal pleura was to be measured together with any enlarged 

· lymph nodes in the mediastinum, retrocural space, or axillae. 

CT images from each patient was to be assessed for tumor response by a panel of 
independent reviewers. In case ofa discrepa:lcy between the assessment of the 
independent panel and that of the investigator, the independent panel's assessment was to 
take precedence. 

In all patien!s with measurable disease in the pleural cavity the thickness of the pleural rind were 
tc be measun:d, if possible, at three separate levels on transverse cuts on the thoracic CT scan at 
study entry. The levels chosen were to be those with the greatest 
volume of disease and with anatomical landmarks which were to make tr.e level reproducible. 
Levels were to be at least 2 em apart to ensure reproducible discrimination 
ofle\'d;; on stibsequent CT scans. Where feasible, up to 3 areas of pleural rind were to be 
measured a. each level. At least one level were to have at least one rind measurement 

· ~1.5 em. Measures were not to be made of pleural thickening that was less than 1 em. Any ofthe 
three levels chosen were to be the same as those used for lung density measurement but only if 

.. ' ihe distribution of disease warranted choosing these levels for disease measurement. 
• In patients with unidimensional disease only (including pleural rind disease only), 
measure all urudimensionallesions outside of the pleural rind and follow the directions 
above for all pleural rind disease. 
• In patients' with bidimensional disease only, all bidimensional disease were to be 
measured. If too many lesions were present in a given organ system, 3 lesions were to be 
chosen, and then the directions were to be followed for measuring pleural rind disease 
(see above). 
• In patients with both bidimensional and unidimensional disease, an attempt was to be 
made to measure 1) all bidimensional lesions at all levels where present, 2) all 
unidimensional lesions outside of the pleural rind and 3) directions should be followed as 
above for measuring pleural rind disease. All bidimensionally measurable lesions and up 
to three urudimensionallesions at each rind level were to be chosen for measurement and 
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follow-up evaluation. When fewer than three bidimensionally measurable lesions were 
present, the remaining lesion(s) could be urudimensionallesions . 

. All documented lesion.s were to be followed. If an organ had too many lesions to measure 
at each evaluation, choose three target lesions at baseline were to be followed for repeated 
measure before the patient was entered on study. If an area of pleural rind was considered for 
measurement but, when measured, was less than 1.0 em, it was not to be included in the baseline 
mez~ure;nems. If an area of pleural rind that was less than 1.0 em at baseline assessment became 
greater than 1.0 em after the patient bas began study therapy, this lesion should be measured at 
the visit in which it becomes greater than 1.0 cm. It couW be retrospectively measured on the 
baseline scan in order to calculate response or progression. TIlls lesion was to be followed from 
this point on as any other lesion until response or progression occurred. This lesion was not to be 
considered a new lesion. 

Included in the evaluations were the following standard criteria: 
Objective status (to be recorded at each evaluation) 
• Complete response (CR): Complete disappearance of all measurable and evaluable 
disease. No new lesions. No disease-related symptoms. No evidence of none valuable 
disease, including normalization of markers and other abnorrnallab values. All 
measurable, evaluable, and nonevaluable lesions and sites were be assessed using the 
same technique as baseline. 

Refers to clinical CR. Wben restaging surgery was required, a separate pathologic 
response variable was incorporated in the response data. 

• Partial response (PR): Applied only to patients with at least one unidimensionally or 
bidimensionally measurable lesion. All measurable and evaluable lesions and sites must 
be assessed using the same techniques as baseline. 
• Patients with bidimensionally measurable disease only: Greater than or equal to a 50% 
cecrease under baseline in the sum of products of perpendicular diameters of 
bidimensionally measurable disease. No new lesions. Nonmeasurab1e lesions must 
remain stable or regress for this category. 
• Patients with unidimensionally measurable disease only: Greater than or equal to a 30% 
dec!"ease under baseline in the sum of the greatest diameters of unidimensionally 
measurable lesions. No new lesions. Nonmeasurable lesions must remain stable or 
regress for this category. 
• Patients with bidimensionally and unidimensionally measurable disease: Greater than 
or equal to a 50% decrease under baseline in the sum of products of perpendicular 
diameters ofbidimensibnally measurable disease (and no progression in the sum of the 
unidimensionally measurable lesions) or a 30% decrease under baseline in the sum of the 
greatest diameters ofunidimensionally measurable lesions (and no progression in the sum 
ofbidimensionally measurable lesions). No new lesions. Nonmeasurable lesions must 
remain stable or regress for this category. 

MEDICAL OFFICER NOTE: Although unidimensional or bidimensional response 
may be interchangeable and appropriate for the same lesion, it may not be 
appropriate in the case of different lesions in the same organ (e.g., in the lung, a 
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unidimensional RUL lesion and a bidimensional R'\IL lesion) or lesions in different 
organs (e.g., a unidimensional lung lesion and a bidimensional liver lesion). From 
the RECIST criteria article, the interchangablity of unidimensional and 
bidimensional response appeared to be with the same lesion and not lesions in a 
different part of an organ or lesions in different organs.137 

• Stable/No response: Did not qualify for CR, PR, or progression. All 
measurable and evaluable sites was to be assessed using the same 
techniques as baseline. 
• Progression: All measurable and evaluable sites was to be assessed using 
the same techniques as baseline. 
• Patients with bidimensionally measurable disease only: 50% increase or 
an increase of 10 cm2 (whichever was smaller) in the sum of products of all 
measurable lesions over smallest sum observed (over baseline ifno 
decrease). 
• Patients with unidimensionally measurable disease only: greater than or 
equal to a 25% increase in the sum of the longest dimension of 
unidimensional measurable lesions over the smallest sum observed (over 
baseline if no decrease). 
• Patients with bidimensionally and unidimensionally measurable disease: a 
50% increase or an increase of 10 cm2 (whichever is smaller) in the sum 
of the products of all bidimensionally measurable lesions over the smallest 
sum observed (over baseline ifno decrease) or 25% increase in the sum of 
the measurements for unidimensional lesions over the smallest sum 
observed (over baseline if no decrease). 
• OR reappearance of any lesion which had disappeared, 
• OR appearance of any new lesion/site, 
• OR clear worsening of evaluable disease 
• OR failure to return for evaluation due to death or deteriorating condition 
(unless clearly umelated to this cancer). 
• for 'scan-only' bone disease, increased uptake does not constitute clear 
worsening. Worsening of existing nonevaluable disease was to not 
constitute progression. 
• Exceptions: In cases for which initial tumor flare reaction is possible 
(hypercalcemia, increased bone pain, erythema of skin lesions), either 
symptoms were to persist beyond 4 weeks or there was to be additional 
evidence of progression. Lesions wruch appeared to increase in size due to 
presence of necrotic tissue were to not be considered to have progressed. 
• Unknown: Progression had not been documented and one or more 
measurable or evaluable sites had not been assessed. 

Notes 

137 Therasse el al. J Nail Cancer Ins! 2000; 92:205-16. 
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1) Nonevaluable disease was not to affect objective status except in detennination 
of CR (all disease was to be absent -- a patient who otherwise had a CR, but who 
had nonevaluable disease present or not assessed, will be classified as having a 
PR) and in determination of progression (if new sites of none valuable disease 
develop). Patients with only nonevaluable disease could not be assessed for 
response. 
2) For evaluable disease other than types specified in partial response, the only 
objective statuses which apply were CR, stable/no response, progression, and 
unknown. 
3) Objective statuses was to stay the same or improve over time until progression 
(unknov.n excepted). 

Best Response 
Best response was to be determined from the sequence of objective statuses. Initial 
response was to be based on baseline tumor measurements. Once a response was noted, 
this measurement was to become the new baseline. Subsequent responses were to be 
compared to the new baseline . 

• Disease assessment every 3 to 4 weeks: Two objective status determinations of CR 
before progression were required for a best response of CR. Two detenninations of PR or 
better before progression, but not qualifying for a CR, were required for a best response 
. of PRo Two determinations of stab lei no response or better before progression, but not 
qualifying as CR or PR were required for a best response of stable/no response; if the first 
objective status was unknown, only one such determination was required. Patients with 
a:1 objective status of progression on or before the second evaluation (second AFTER the 
prestudy evaluation) were to have a best response of increasing disease. Best response 
was unknown if the patient did not qualify for a best response of increasing disease and if 
all objective statuses after the first determination and before progression were unknown. 

For CR or PR, response must be confirmed; a second assessment was to be 
scheduled for 4 weeks after the first documentation of response. 

Definitio!l of Efficacy Measures 

A responder was defined as any patient who exhibited a CR or PRo The duration of a 
CR or PR was defined as the time from first objective status assessment of CR or PR to the first 
time of progression or death due to any cause. Time-to-treatment failure was defined as the time 
from study enrollment to the first observation of disease progression, death due to any cause, or 
carly discontinuation of treatment. Sun'ival was defined as the time from study enrollment to 
time of death due to any cause. 

A!I responses were to be documented using appropriate diagnostic tests which were to be 
repeated approximately every 6 weeks to continue evaluation. The same assessment 
method used to determine disease status at baseline was to be used consistently for 
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efficacy evaluation throughout the study. 

Clinical Laboratory Tests and Procedures 

Prestudy 
Prior to study enrollment each patient was to have the following assessments. 
Approximately I to 3 weeks prior to study enrollment: 

• Homocysteine (assayed by - ). The homocysteine result from this assay was to 
be used for randomization. 
• Vitamin metabolites: homocysteine, cystathionine, methylmalonic acid, methylcitrate 
(total, I and 11). (To be assayed by 
• Begin completing a daily diary of folic acid consumption (diary was to be used up until 
the first dose of MT A plus cisplatin or cisplatin alone). 

Within 2 weeks of study enrollment: 
• Vital signs (blood pressure, pulse rate, and temperature). 
• Concomitant medication notation. 

Within 7 days of study enrollment: 
• Hematology: hemoglobin, red blood cells, WBC, platelets, neutrophils (segmented and 
bands), lymphoc)'1es, monocytes, eosinophil5, and basophils. 
• Blood chemistries: bilirubin, alkaline phosphatase, AL T, AST, blood urea nitrogen 
(BUN), creatin.ine, calcium, glucose (non-fasting), total protein, albumin, and electrolytes 
(sodium, potassium, magnesium, bicarbonate, and chloride) 
• Calculated creatinine clearance (see Protocol Attachment JMCH.3). 
• Homocysteine (assayed by - ). Because the purpose of measuring homocysteine 
a second time was to assess the effect of folic acid supplementation on homocysteine 
leve Is, this sample was to not be drawn until the patient has taken folic acid for at least 5 
days. 
• Vitamin metabolites: homocysteine, cystathionine, methylmalvnic acid, methylcitrate 
(tot<1l, I and II) (assayed by - .> 

During the Study 
The following tests and procedures were to be perfonned at specific intervals during the 
study:. 

• Measurement of vital signs were to be repeated as clinically indicated. 
• Concomitant medication (including any non-study vitamin supplementation) notation at 
every cycle. 
• Number of units required for transfusions at every cycle. 
• Hematology weekly (±3 days) and up to 4 days prior to each cycle. 
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• Blood chemistries on Day 8 (±3 days) and up to 4 days prior to each cycle 
• Calculated creatinine clearance up to 4 days prior to each cycle. 
• Vitamin metabolites (assayed by . . up to 4 days prior to each 
cycle beginning with Cycle 2. 
e Toxicity rating using the NC1 CTC scale prior to each cycle (see the CTC Investigator 
Guide, Version 1.0, supplied with the clinical report fonn) 
• Ph2nnacokinetic sampling from patients at selected centers during Cycles] and 3. 

Note: - was to assay the blood chemistries, homocysteine, and calculated 
creatinine clearance (CrCI) and was to manage the centralized independent 
pathology review and phannacokinetic s:mples. The local laboratory was to assay 
the hematology and CrCI ifused for enrollment or dosing decisions. Vitamin 
metabolites were to be assayed at . _ Patients 
were to be enrolled on the basis of local chemistries and crCi. as described in 
above. 

Investigators must have signed or initial each laboratory report to indicate that they have read the 
report. Laboratory values that fall outside a clinically accepted reference range or values that 
differ significantly from previous values had to be evaluated by the investigator. Any clinically 
significant laboratory values that were outside a clinically acceptable range or differ importantly 
from a previous value had to be further commented on in the CRF comments page. 

Schedule of Events 

CYCLFVISIT 0 I 
Dav Within a Cvcle I 8 
Informed consent X 

I: 
L 

Treatment Ann A 
I 

~1T A'cispJatlD therap:-, X I 

Treatment Ann B 
I cispJatin therapy X 

AIIpatients 
Folic acidn Xn X X 

Vitamin B12° Xu 

Phvsical examination· X 
Medical history' X 

Habits·(PK pIS only) X 
Weil?ht' X 
Heil?ht X 
KPS xq 

CT scan or MRl for tumor X' 
measurement"·b 

CT scan for lunl? density X 
measurementu

.P 

, Pulmonarv funCtion tests J X 
LCSS patient scale X· X, 

I LCSS observer scale X 

2 
15 19 I 8 15 19 

X 

X 

X X X X X X 

X 
X 

X 

X 

Xi XC X' X' Xc 
X' 

3· PS 
I 8 15 19 

X 

X 

X X X X 
X 

X 
X 

X 

X 
X Xl 

X 

X 
X' X' XC X 

XI X 
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CYCLEiVISIT 0 I 
! Anal2esic Consumptiond X X 
, 

Vital si£T]sc X I 

i Concom meds notation X 
Homocvsteine Xn-.· 

f 

I ChemistrY X 
Hematology X· 

Calc creatinine clearance Xl 
Vitamin metaboiites X"" 

f 

PK samplin2 X" 
ToxiciTV rating 

• Cycles 4-6 are the same as cycles 1-3. 
a - Ob:ain prior to infusion. 

2 
X X X X X 

X 

X' X X' 
X' X' X X' 

X 
X' 

X· 

X 

)C 

3· PS 
X X X X X 

X 

X X X 
X X' X' X 
X 
Xl 

X' 
X· 

b - Repeat prior to every other cycle; after documentation of tumor response; confirm tumor response with 
studies 4 weeks later. 
c - LCSS patient scale scheduled for Day 19 should be completed before dexamethasone administration 
begins for the following cycle. 
d - Will be documented daily by each patient. 
e - Repeat as clinically indicated. 
f -Collect up to 7 days prior to enrollment. The second homocysteine sample must not be drawn until the 
patient has taken folic acid for at least 5 days. 
g - Obtain +/ I days of the designated day 
h - 60 patients per arm at selected centers (Protocol Attachment JMCH.9.) 
i-Collect +/3 days of the designated day and up to 4 days prior to each cycle. 
j - Forced "ital capaciry, slow vital capacity, and forced expiratory volume. 
k - See Section 3.9.1.I for an explanation of baseline measurement of pain and dyspnea. 
I - every 6 weeks until progressive disease 
m - Approximately I - 3 weeks prior to enrollment. 
r. - Daily beginning approximately I - 3 weeks prior to enrollment and conti";uing daily while patient 
remains on study. To be documented via patien: diaT)' and medical interview as entered into the patient 
chart until the first dose ofMTA plus cisplatin or cisplatin alone. 
0- Given as an intramuscular injection approximately I - 3 weeks prior to enrollment and repeated 
approxima:eJ)' every 9 ",·eeks while patient remains on study. 
p-Patients enrolled on JMCH(a)-(d) only 
q - first done at entry (informed consent) by the investigator. Next two done prior to randomization or 
chemotherapy. Done by the investigator and used for randomization and done by an indpendent observer. 
r - \\,ithin 4 weeks of enrollment. 

Follow-Up 
After each patient discontinued the study, the investigator was to make every effort to 
continue to evaluate the patient for delayed toxicity by clinical and laboratory evaluations 
as clinically indicated. Every attempt was to be made to obtain hematology, and 
cherrustry approximately 30 days after the last dose of MTA or cisplatin. The patient 
had to be followed every 30 days until toxicity resolves. 

Appropriateness and Consistency of Measurements 
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At the time the protocol was written, there was no tumor-specific quality of life (QoL) 
instrument or s)1TIptom scale which had been validated for patients with mesothelioma. 
Therefore, a validated, lung cancer-specific QoL instrument, the Lung Cancer Symptom Scale 
(LCSS) had been included in this study. The LCSS was comprised of a patient scale and an 
optional observer scale. The patient scale included six symptom questions and three sUIl1ffiation 
questions, while the observer scale included the same six symptom questions. With the 
pennission of the developers, references to lung cancer were to be removed from the patient 
scaie as follows: 
In the directions, "cancer" was to be replaced with "illness." 
In Question #7, "lung cancer" was to be replaced with ':;'our lung illness." 
The patient scale had been translated into English, Dutch, Finnish, Flemish, French, 
German, Italian, Polish, Portuguese, Spanish, Slovak, Czech, Turkish, Hindi, Gujarati, 
and Chinese and has been tested for discriminant validity, reliability, and cross-cultural 
validity. Only patients for whom there was a validated translation in a language in which 
they were fluent will be required to complete the LCSS. Collection of LCSS data was to not 
interfere with the routine collection of adverse event data reported by the patient, nor were the 
two sources of data required to agree. These data will be analyzed with the same rigor as the 
study objectives relating to safety and efficacy. 

Pharmacokinetics and Pharmacodynamics 
Phannacokinetic data was to be collected on 60 patients per ann (with or without folic acid 
supplementation) at selected centers. Blood samples were to be collected for the analysis of 
MT A and total platinum (MT A plus cisplatin arm) and for total platinum (cisplatin alone arm) in 
plasma.Blood samples were to be collected during Cycles I and 3 (see Protocol Attachment 
J~1CH.9). In order to maintain the blinding, the same series ofMTA or saline samples were to be 
collected from all patients and sorted by ~ according to treatment ann. Samples was to be 
collected at specified times in order to provide a characterization of the MTA and cisplatin 
concentration-time profiles in this patient population. Pharmacokinetic analysis was to be 
p~rfonned by mixed-effect modeling methods using the NONMEM program. Total plasma 
clearance values for each patient was to be used to calculate the area under the plasma 
concentration-time curve (A UC). Patient specific AUC values was to be used as a measure of 
drug exposure in a multivariate analysis. 

Discontinuations 

A patient was to be discontinued from the study under the following circumstances. 
• If there was evidence of progressive disease. 
• If the patient had received 6 cycles of therapy (if the patient had shown tumor response 
and/or clirtical benefit and the investigator felt the patient would benefit from more than 6 
cycles, the Lilly CRP was to be consulted and was to grant approval). 
• If the attending physician thought a change of therapy would be in the best interest of 
the patient. 
• If the patient requested discontinuation. 
• If the patient experienced unacceptable toxicity due to study drug administration. 
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• If a patient became pregnant or failed to use adequate birth control (for those patients 
who were able to conceive). 
• If the patient was noncompliant with study procedures, at the discretion of the 
investigator. 
• If, in consultation with the investigator, Lilly was to use its discretion as the sponsor to 
discontinue the patient. 

Qualifications for Analysis 

All patients who receive at least one dose ofMTA or cisplatin (Treatment Ann A) or one 
dose of cisplatin (Treatment Ann B) were be evaluated for safety. 

All randomized patients were to be evaluated for survival and secondary time to event 
efficacy measures. 

All enrolled patients meeting the following criteria were be.evaluated for tumor response: 
• Histologic diagnosis of malignant pleural mesothelioma. 
• No prior systemic chemotherapy. 
• No concurrent systemic chemotherapy or radiotherapy. 
• Presence ofunidimensionally andlor bidimensionally measurable disease. 
• Treatment with at least one dose of both MTA and cisplatin (Treatment Ann A) or one 
dose of cisplatin (Treatment Ann B). A patient who discontinued from the study d~e to 
unacceptable drug toxicity prior to receiving one complete cycle of therapy was to be 
included in the efficacy analysis. 

Additionally, all enrolled patients meeting at least one of the following criteria, and who 
had at least one post-baseline observation will be included in the analysis of clinical 
ber.efit: 

• Presence of mesothelioma-related pain intensity at baseline as reflected by a score of 
~IO nun on the VAS. 
• Presence of mesothelioma-related dyspnea at baseline as reflected by a score of~.1 0 
nun on the VAS. 
• Baseline analgesic consumption ;::10 mg morphine equivalents per day for 
mesothelioma-related pain, and daily consumption within 50% of average baseline 
consumption. 

Each patient who had a baseline observation and at least one post-baseline observation was to be 
included in the analysis ofLCSS, pulmonary function tests, and lung density 
measurements. Because there may have been a discrepancy between the pathological diagnosis 
assessment of the independent reviewer and the investigator, data analysis was also to be 
performed on all patients whose diagnoses were confirmed by the independent reviewer. 

Post Study Follow-Up 
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Responding patients were to have a follow-up CT scan approximately 1 month after the last dose 
of study drug. The LCSS patient and observer scales were to be completed 
approximately I month and three months after the last dose of study drug for those 
patients who had not r~ceived post-study chemotherapy, radiotherapy, or surgical 
inten·ention. All patients who had not progressed were to be followed every 6 weeks (+1- 3 days) 
for clinical assessment and lesion evaluation. Thereafter, patients were to be followed 
approximately every 3 months in order to record the date of death, and any post-study 
chemotherapy, r~diGtherapy, or surgical intervention. All patients were to be followed until death 
or they are lost to follow-up. If alternative anti-cancer therapy was given, details of this therapy 
was to be collected and patients may have been censored at that point. 

Folic Acid Supplementation Compliance 
In the pre-randomization period, compliance with folic acid supplementation requirements were 
to be monitored through the use of a patient diary and medical interview documented in the 
patient chart. A patient was to be considered to be fully compliant if at least five doses of folic 
acid had been taken in the 7 days immediately preceding the first dose of study drug. While on 
study therapy, compliance with folic acid supplementation requirements was to be monitored 
through medical interviews and pill counts. A patient was to be considered to be fully compliant 
if at least fourteen doses of folic acid had been taken in the 3 weeks preceding the study drug 
dose in question. 

Data Analysis Methods 
General Considerations 
Ail confidence intervals for parameters to be estimated were to be constructed with a 
significance level of· -=0.05 (i.e., a 95% confidence interval). Additional exploratory analyses, 
including an assessment of the effect of folic acid and vitamin B 12 
supplementation on the safety and efficacy of study therapies, were to be conducted as 
deemed appropriate. The interpretation of study results was to be the responsibility of the Lilly 
clinical research physician and the statistician. The Lilly clinical research physician and the 
statistician were also to be responsible for the appropriate conduct of an internal review process 
fo: both the final study report and any study-related material to be authorized for publication. 

Data to Be AnaJyzed 
The efficacy and safety analyses were be performed on data from qualifIed patients as 
described above, regardless of whether or not they were treated with vitamin supplementation. 

Patient Disposition 
A detailed description of patient disposition was to be provided for each study treatment 
arm. It will include: 

• A definition of patient qualification. 
• A summary of data on patient discontinuation. 
• A summary of data on overaIl qualification status of all patients for the study. 
• An account of all identified protocol violations. 
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All patients entered in the study were to be accounted for in the summation. The number of 
patients who did not qualify for analysis, who die, or who discontinue before treatment 
begins was to be specified. 

Clinical B fi R ene It esponse C·t . n ena 
FDA Lilly Mesothelioma Most Conservative 
Recommendations for MTA Trial Evaluation Method 
Mesothelioma trial 

~ 50% reduction 
Change in Pain ~ 50% reduction ~ 10 mm decrease on ogether with a> 10 
lntensity a 100 mm visual mm decrease on a 100 

analog scale mm visual analog scale 

Change in Analgesic ~ 50% reduction ~ 50% reduction ~ 50% reduction 
Consumption 

Change in Performance ~ 20 point ~ 20 point ~ 20 point 
Status . mprovement mprovement mprovement 
Kamofsky) 

Dyspnea ~ 50% reduction ~ 10 mm decrease on ~ 50% reduction 
Ia 100 mm visual ogether with a > 10 
lanalog scale rnn decrease on a 100 

pun visual analog scale 

The algorithm used for the determination of clinical benefit response was to be implemented in 
three different ways with three different criteria: the FDA recommended criteria, the Lilly 
mesothelioma trial criteria, and finally a set of criteria that use the most 
conservative between the FDA and Lilly criteria on each of the clinical benefit components of 
change in pain intensity, change in analgesic consumption, change in 
performance status (Karnofsky), and dyspnea as described in Table above. In each analysis, the 
clinical benefit response rates from the two treatment arms were to be 
compared. The analysis based on the conservative approach from the FDA and Lilly 
criteria was to serve as the primary analysis for assessing clinical benefit response. 
Additional secondary efficacy analyses was also to be performed regarding comparisons 
between the two treatment arms in changes from baseline of the following: 

• LeSS scores. 
• Pulmonary function tests. 
• Lung density measurements. 

Treatment groups were to be compared for individual components of clinical benefit 
response using a distribution-free approach in which each patient's clinical benefit 
response data were characterized by a single summary statistic. The two summary statistics 
chosen for each of the four components were the slopes of least squares regression lines fit 
through each subject's data and the change from baseline to the best value of the clinical benefit 
response variable. For pain intensity, analgesic consumption, and dyspnea, the best value was to 
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be the nadir, and for KPS, the best value was to be the peak. The next step was to stratify the 
subjects according to time to treatment failure. For 
these analyses, the following four-strata stratification scheme was to be chosen: the first 
strata was to include patients who were on study less than 3 ""'eeks; the second strata, 
palie:Jts who were on study from 3 to 9 weeks; the third strata, patients who were on 
study from 9 to 18 weeks; and the fourth strata, patients who were on study for 18 weeks 
or longer. A standardized Wilcoxon rank-sum statistic, Zg, where g rep;-esented stratum, 
was to be computed for each stratum. 

Safety Analyses 
Adverse events were reported for all individuals who received MT A ot cisplatin. An adverse 
event was not to be collected prior to receiving study drug unless the investigator felt that the 
event may have been caused by a protocol procedure (such as pre-treatment with 
dexamethasone). For the purposes of this study, "study drug" was to be defined as any of the 
following: MTA or alimta, cisplatin, or dexamethasone (or equivalent corticosteroid) 
administered as described in the protocol. 

All patients who met the safety criteria for qualification were to be evaluated for safety. 
Safety analyses were to include a comparison between the two treatment arms: 

• 1'\umber of blood transfusions required . 
• Incidence of adverse events as well as laboratory changes . 
• Listings and frequency tables categorizing laboratory and nonlaboratory adverse events 
by maximum CTC toxicity grade and relationship to study drug. 

In each treatment am1 a comparison of incidence of adverse events were to be done between 
pati~nts with and without vitamin supplementation. To account for those patients 
supplemented with vitamins sometime after the first cycle of therapy, the same 
comparison of incidence of adverse events were to be done bet\.",een patients with and 
without supplementation on a cycle of therapy basis. These comparisons were to be done 
within and bet\veen study treatment affi1S on an exploratory basis. 

Pharmacokinetic/Pharmacodynamic Analysis 

Phaffi1acokinetic data was to be collected on 60 patients per affi1 at selected centers. 
Plasma concentration-time data for MT A and total platinum in the MT A plus cisplatin 
arm and for total platinum in the cisplatin-only arm was to be pooled and analyzed using 
population pharmacokinetic methods. Pharmacokinetic parameters were to be estimated by Non
Linear Mixed Effects Modeling using the NONMEM program. The effects of 
patient specific factors (age, weight, gender, smoking, etc) on pharmacokinetic 
parameters were to be evaluated. The effects of MIA concentrations on measures of 
hematologic toxicity (absolute neutrophil and platelet counts) were to be evaluated. The 
effect of cisplatin admiillstration on the pharmacokinetics ofMTA was to be assessed after 
pooling plasma concentration time data for MT A previously collected in a series of Phase 2 
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studies with data collected in this study using the NONMEM program. The effect of MT A on 
total platinum were to be assessed by pooling the platinum data from both arms of this study. 

Interim Analysis 

Rationale for Interim Analysis 
The primary endpoint of this study was patient overall survival. However, patients with 
malignant pleural mesothelioma presented with a number of disease-specific symptoms, 
mainly pain and dyspnea. As the trial proceded to evaluate the primary endpoint of 
survival, Lilly believed it was appropriate to evaluate how well the disease specific symptoms 
were controlled with study treatment. The first goal of this interim analysis was to compare the 
survival of patients between the two treatment arms by pooling patients with study vitamin 
supplementation and patients without study vitamin supplementation. At this point, the study 
could have been stopped upon recommendation by a data monitoring board due to significant 
difference in survival between the two study arms. This interim analysis was to assess in addition 
the clinical benefit from treatment as reflected primarily by pain intensity, analgesic 
consumption, dyspnea, and performance status. Other supportive efficacy endpoints as well as 
the safety endpoints were also to be assessed. 

Proposed Interim Analysis Plan 

An interim analysis on the primary endpoint of survival was to be conducted on 
approximately 300 qualified patients by pooling the 150 patients with study vitamin 
supplementation with the 150 patients without study vitamin supplementation. The 
proposed interim analysis was to be conducted under the auspices of a data monitoring 
board assigned specifically to Study JMCH. The study. was to have been stopped at this time 
upon recommendation by the Data Monitoring Board if significant survival difference between 
the two treatment arms were observed from this pooled survival analysis. Because of the 
possibility to stop the study early based on study primary endpoint of survival, an adjustment of 
the significance level a was to be made. A log rank-based adjustment of the significance level 
a for the interim analysis was appropriate because of the possibility to stop the trial if significant 
survival difference between the two treatment arms was observed from this pooled analysis from 
a total of 300 patients. The adjustment of the significance level a, based on log rank statistic, 
were to be done by testing the null hypothesis of no difference in survival between the treatment 
arms at a nominal significance level a = 0.01. To ensure an overall significance level a == 0.05, 
the final analysis on the 430 patients was to be undertaken with a nominal significance level 
0.0476, thereby taking a statistical penalty on a equal to 0.0024. 

As for the secondary endpoints of clinical benefit response rate, tumor response rate, time 
to progressive disease and time to treatment failure, the interim analysis was to be 
performed first on the subset of the first 150 patients treated in the revised protocol with 
vitamin supplementation. Then the same analysis was to be performed using data from the 
pooled 300 patients with and without vitamin supplementation treated up to that time. 
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No adjustment for significance level a was to be performed for looking at any other study 
endpoint during the interim analysis beside the primary endpoint of survival. 

Implications of the Planned Interim Study Results 

A data monitoring board was to be established to conduct the interim analysis. Only the 
data monitoring board was authorized to review completely unblinded interim efficacy and 
safety analysis and, if necessary, to disseminate the results. The data monitoring board was to 
disseminate interim results in a manner that would minimize bias. Study sites were not to receive 
information about interim results unless they needed to know for the safety of their patients or if 
the results show overwhelming evidence of efficacy such that data monitoring board 
recommended that the study should be closed and Lilly as a result agreed to close the trial. As a 
result of preparation and presentation of interim results before the FDA and the Oncology Drug 
Advisory Committee (ODAC), a study investigator may have become aware of the interim 
results. The investigator may have then considered opting out of the study or changing patient 
disease management. The following are what Lilly believed would be the implications of this 
interim analysis. 
1) If there was no conclusive difference in the primary study endpoint of survival 
between the two study arms, then the study should continue as originally planned. 
2) The first anticipated public review of the interim results was to be at an ODAC 
meeting. If one treatment arm proved to be superior, then investigators might have been inclined 
to cross patients over to the superior arm. This could confound the final patient survival analysis 
results. 

Brief Schematic of Protocol and the Amendments 

9.8.2.1.1. Protocol Amendment (A) 

f< :~::r";:~lr .,~ w:~~r::~ 
a ... , -------.......... '----........ -... -'-----------... -.... ;.1 --~.~:r:-:-~ 
g' - ~ I '4 ... -----+ .... r-----:------------*l,.L-, 215 pts ! 

Minimization Approach 

Prognostic Faclora 
considered: 

1. Degree d Me •• urabmly of Di •• 3se 
2. Bsss6ne pafflJrmBn:e status 
3. Histologiesl Subtype 
4. Bsseline WBC Count 
5. Beselne Homocyaleire 
8. Pain Intensity 
7. Ansiga.i: Ccnumplion 
9. Dppnea at Enlry 
9. Gender 
10.Country 
11. lmIBaIigaIia1aI Sit. 

OMB driven Interim Analysis: 

1. An.Iy.~ of Clinical benefit, TIP. Respona. Ra on N=1!iO 
palient. wi!h full fD6c acid'B-12 aupplsmantatiDn 
2. Pooled analysis of aurviv'aI withsupplementsd and I"D~ 
supplemented potionis (N=3lD). Compara BUNivai between 
treatments,"" at a=O.D27 UBing boIh Logra'* and Wlb:own lest. 
l. Trial onay be atowed aftBrctnlultstion wilh FDA ' .... iwI i. 
statistically supana In MTA+CIs 1n>_ pstlonIB wIIh no ""gst"'. 
impecl d folia aoidlB-12 supplementation m afticscy. 
4. Submi88ioo baaed on interim anstyBii ree:ulta daupporttv. 
endpoints: clinical benafit, "'"pones rata. TIP, end OOL (N:I5D 
pia fully supplemented wilhfolie acidJ8-12). 
5. Submiaai"" m bos~ d sunrival on pooled 300 paIienI. wah 
and wiIhcd fD6c acid8-12 oUPp/amElltatia"t with no nogal ... 
ImPact d foli: addIB-12 sl.lpllementatlan "" eIIIcscy. 

I 
Final Analysis: 
1. Primary Analylia baaed 
on aurvival 

2. Anslpia of aD.~ 
ellacaq< ondpc;nta 

3. ComPB_ oYllluaiion of 
safely in boIh l ... slmtnI arm 

4. Additicnslexpk:n!tDry 
areiys •• of afIcocy and 
safely WIll be ccrduclad a. 
desmad spprcpriat •. 
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Protocol Amendment (A) was approved on 11 January 1999. Based on recommendations 
from the FDA, the following changes to the protocol were made: 
• the primary endpoint was changed from tumor response rate to survival 
• a planned interim analysis was added 
• the study design was modified from open-label to single-blind 
• unidimensional measurement was allowed, which aided the investigator in 
measuring a disease that is difficult to measure bidimensionally. This 
change occurred before RECIST allowed unidimensional lesions to code 
to measurable disease versus evaluable disease. 
• pain intensity, analgesic consumption, and dyspnea were added to the 
randomization factors to help balance the treatment arms for the CB 
response analysis 

9.8.2. Amendments to the Protocol 

Tablo JMCH.9.14. TbnoDne of Amondment Approval 
H3E-MC.JMCH 

TIJI18 
EIap",d Primary Rmum(.) for Clinical 

Do......"..,1 Date of Aprronl (mmlhs) AnIondrnmt 

Original 
prot.occl 

161u1y1998 NA NA 

Amlmdmml (A) II January 1999 

Amandn!mt (U) 06 AuI!lIJI 1999 

Amcndmml Ie) \0 fuanblr 
1999 

Ammdrnmt (0) 21 January 2000 

Ammdrnmt (E) 19 .June 2ilOO 

A_lilt (F) 2HlIIDJIU}' 2001 

Ammdrnml (0) 02 Augu!I 200 I 

6 

13 

11 

18 

2J 

JO 

Study desisJI bocomo 

singbHllirul oruI .... iwl 
1a::ame the pimsry 

ondpoIlt 

lnclIIIi""criblriouf", 
albumin_rr,.I""'" 
cIliIngod from J.O III 2.S 

gldl "'" c:haDgsa 10 
alBDrithm fur en 
Imp01lS0 

Addition of fOJir add nnd 

YitaminBlZ 
sl1pplemcutRliou 

CotrlElims made 10 
wonting arlrl 

CIum8ed lie Jrimary 
objO<1lw oflhe intorim 

riIyoialtlllllaC8 
..... pIIiJon 10. Rniq) 

c:mnp!liJon 

I.YDt SI4lJupbilizal 
fllllwlalion 
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3.2 The Sponsor's Assessment of JMCH Results 

Introduction 

On 13 February 2002 the final reporting database was created. The reporting database 
included data from all 574 patients who entered the trial. Ofthe 574 patients who signed 
informed consent, 456 patients were randomly assigned a treatment arm (emolled). 
Tumor response data from the independent peer review are presented as of 13 February 
2002 and as of 10 June 2002. The latter was done to facilitate a more complete evaluation of the 
independent peer review data. 

The primary analyses of this study were performed on a RT basis. The RT population 
was defined as all patients randomly assigned to a treatment arm who received study drug 
(L Y231514 plus cisplatin or cisplatin alone). Of the 456 patients randomly assigned to a 
treatment arm, 448 (98.2%) received alimtalcisplatin or cisplatin monotherapy. These patients 
constituted the RT population for this study. Prior to randomization patients were stratified by 
prognostic factors using the Pocock-Simon method. See Applicant's table below taken from the 
protocol. 

STRATIFICATION VARIABLE ABBREVIATION LEVELS 
Baseline Perfonnance Status KPS LOW (70-80) and High (90-100) 
Baseline Homocysteine Hcys LOW «12IlmollL) and High (<::12IlmollL) 
Disease Measurability DM Bidimensional and Unidimensional 
Histology Sub~e HS ~pithelial and Others 
~aseline WBC WBC ~OW «8.3xI091L) and High (;:::8.3xlO91L) 
pender Gender MandF 
lPain Intensity IPI ow «20mm) and High (:::::20mm) 
!Analgesic Consumption !Ac t...ow «60 morphine equivalents per day, 

only NSAlDS, or no analgesic consumption) 
High (;?:60 morphine equivalents per day) 

!DYspnea lDyspnea ILOW (<20mm) and High (:::::2Omm) 
iC:ountry t rl, C2, C3 
nvestigation Center ~C . Ct, IC2, IC3, IC4, IeS, IC6, IC7, and ICg 

The table below lists the primary reasons for discontinuation before study drug 
administration for the 8 (1.8%) patients, who were randomized and not treated. 
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Table JMCH.12.1. Patients Randomly Assigned Treatment But Not Treated 
H3E-MC..JMCH 

IIWestigator Site 
! Patient Number 

111-\342 

136-1634 
142-1472 

201-2200 
213-2133 
301-3161 
510-5109 

Treatment Ann 

Cisplatin 

CispJatin 
Cisp1atin 

Cisplatin 
CispJatin 

L Y!cis 
LY/cis 

Reason 

Inclusion criteria not met 
Patient decision 
Patient decision 

Patient decision 
Inclusion criteria not met 
Discontinued because of hypertension 1 

Death (from study disease) 

601-6014 Cisplatin .. Patient decision 
·1 This patient received hydration, experienced an SAE, and discOntinued. Study drug was not 

administered. 

MEDICAL OFFICER NOTE: 456 patients should compose the intent-to-treat 
population. 

This was a multicenter trial that entered patients at 88 investigational sites (see the table below). 
Nineteen percent of the patients randomized (n=45e) were from the United States; 81 % of the 
patients randomized were from outside the United States. Among the 88 investigational sites, 
four centers (numbers 120, 133,504, and 952) did not randomly allocate any patients to a 

Table JItlCH.10.1. DJstribu110n of AD PaIi.n1a by Country 
HlE-MC·JMCH 

_of N'umba-m N ........ of Pnomt ctfPmnds 

Inlllliplitnll r..u.. .. (;,,1<raI P:atim be EDrdlcd Enrdlcd ia thcr Ell tiu 

SiII't. (Rmd0mi7zolj StadJ 
IJ:aibdStaaa 24 122 81 t9,1" 
Omnaay 00 OIl 11.~ 

F ... "" " .. 103 
Atplm;a IS II 2A 
Aastulli. l4 n 1.2 
Blip.. l' IS 3.9 

holy );) JO 6.' 
l.laibd~1D 11 20 ... 
c...us. 7 I.J 
Dodo Rq.j>i. 6 • U 
F;.t.nd 22 19 4.2 - I' Il 2.' 
1\>_ 3" 11 ... 
SpnIo ·2 I- 14 1.1 
.T .... OA 

ODIe 7 1.1 
Mmoo 2S I' H 
Sk ....... 1 DA 
111,_ I 
T ....... 19 I' U 

T .... SI >74 - 100% 

treatment arm. The majority of patients enrolled into this study were from the United States, 
Germany, France, and Australia. Mexico and Turkey enrolled a large number of patients at 
single investigational sites. The investigators included 69 oncologists, 16 pneumologists, and 3 
thoracic surgeons. 

574 patients signed the informed consent for study JMCH and were entered on the study; 456 
patients were randomized; 118 patients were not randomized; 448 patients were randomized and 
treated. The schematic below illustrates the disposition of the patients entered on study JMCH. 
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Ftub Saeened (I!ntered): 5741 

+ 
R3Ildomiz.ed: 456 

.-j L =1 ~14 + CisplA1ill: 71& 

IB:I ...... Criteri! N:l M.Jt: 1 DI 
No IlIetopy: 11 

_ amOict 1<k1:i&loD: lD 
Dmlb; 7 

No 51l11y Drug 6 

I Cisplatin: 223 J......io /JC _DDt D>lI: 2 
I' Psti<lll Jccision: .. 

I Completed Protocol: 77 I Con\JIIeted PrcttalJ: 18 I Completed Pro1Dco1: 56 I Completed 1'roIoco1: 18 

I WIIhInnr: 4D I Withdmw: 1117 I WiIlIdn,.: 41 

Figure JMCH.10.1. DlsposlUon of patients while on-study1. 

On-study refers 10 the period when the patient stnrted study drug therapy until 30 days after the last dose. 

The study was originally designed to enroll a total of 280 patients (140 patients per treatment 
arm). During the trial, unexpected toxicities in patients receiving L Y23I5I4 in this and other 
trials resulted in Lilly's decision to add folic acid and vitamin BIZ supplementation to therapy. 
Supplementation was added to both treatment arms to preserve blinding at the patient level. 
Mandatory supplementation was implemented after 118 patients had been randomized, of these 
117 were treated. After supplementation was implemented, enrollment was extended to ensure 
that at least 280 fully supplemented (FS) patients were included. The increased sample size 
allowed for a fully powered statistical analysis in the FS subgroup. 

One group of patients was classified as FS if they were randomized to a treatment group on or 
after December 2, 1999. The intent was that these patients would begin supplementation during 
the baseline period and continue during their entire course of treatment. The second group 
included patients who were partially supplemented (PS) and who were never supplemented (NS); 
this group was classified as nonsupplemented (PS+NS) if they were randomized to a treatment 
group before December 2 1999. The table below illustrates the definitions. 

SUBPOPULA TION ABBRV. 
Fully supplemented I FS 

PartiaIly supplemented PS 

DESCRIPTION 
Patients randomly assigned to a treatment arm on or 
~fter 02 December 1999. These patients would begin 
~upplementation during the baseline period and 
l'ontinue during their entire course of treatment. 

Patients randomly assigned to a treatment arm before 
P2 December 1999 and had at least I dose of study 
~rug on or after 02 December 1999 and therefore 
eceived supplementation some time during the 

f;ourse of chemotherapy. 
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~UBPOPULA TION ABBRV. DESCRIPTION 
Never supplemented NS Patients randomly assigned to a treatment arm before 

b2 December 1999 and received all doses of study 
~rug before 02 December 1999. 

Nonsupplemented PS+NS Patients randomly assigned to a treatment arm before 
P2 December 1999. This group is the pool of all 
partially and never supplemented patients. 

Fully + Partially Supplemented FS+PS ~is group is the pool of all fully and partially 
~upplemented patients. 

I Fully supplemented subJlo~ulation = supplemented sub20pulation in the statistical analysis plan. 

When the programmatic change to implement vitamin supplementation occurred on 
December 2 1999, 117 patients (representing nearly 50% of the targeted enrollment) 
were already randomly assigned to a treatment ann. 

Protocol Violations 

Of the 88 study sites that entered patients, 52 study sites (59.1 %) reported a total of 270 protocol 
violations (PVs) that were considered significant. The most common type ofPV was related to 
hematology or chemistry evaluations not being perfonned according to protocol specifications. 

MEDICAL OFFICER NOTE: These protocol violations are minor with regard to 
impact on the study results. In the FDA analysis of efficacy, major protocol 
violations will be provided. 

Folic Acid Compliance 

Although the protocol did not indicate the reporting of folic acid compliance, Lilly detennined 
that this was an important parameter to summarize. The percentage of folic acid compliant 
patients was calculated for each cycle separately. 

The numerator and denominator for the baseline period compliance was calculated as 
follows: 

• Denominator = number of patients in the supplemented group who received their first 
dose of study therapy 
• Numerator = number of patients in the supplemented group who received their first 
dose of study therapy and who received folic acid on at least 5 of the 7 days preceding 
their first dose of study therapy. 

The numerator and denominator for Cycle N (N 2: 1) compliance was calculated as 
follows: 
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• Denominator =:: number of patients in the supplemented group who received their Cycle 
N + 1 study therapy 
• Numerator =:: number of patients in the supplemented group who received their Cycle N 
+ 1 study therapy and who received folic acid on at least 14 of the 21 days preceding their 
Cycle N + 1 study therapy 

In the prerandomization period, compliance with folic acid supplementation requirements was 
monitored through the use of a patient diary and medical interview docum(!nted in the patient 
chart. A patient was considered to be fully compliant if at least five doses of folic acid were 
taken in the 7 days immediately preceding the first dose of study drug. While on study therapy, 
compliance with folic acid supplementation requirements was monitored through medical 
interviews and pill counts. A patient was considered to be fully compliant if at least 14 doses of 
folic acid were taken in the 3 weeks preceding the study drug dose in question. . 

Patients were allowed to take folic acid in the range of350 to 1000 )lg daily. Among the 
331 FS patients, a total of 289 (87%) patients took initial doses between 350 and 600 /lg. 
A total of238 (72%) took initial doses of 400 )lg and 49 (15%) patients took an initial 
dose of 500 /lg. The remaining 42 (13%) patients took initial doses higher than 600 /lg. The 
table below summarizes folic acid compliance. 

Table JMCH.11.18. Summary of Folic Acid Compliance 
RT Population for FS Patients 
H3E-MC.JMCH 

LY/Cis 
(N=168) 

Cisplatin 
(N= 163) 

Cycle Number FS Patients .I Compliant Patients FS Patients I cycle Compliant Patients 
cvcle 

0 168 158 (94.0"10) 163 154(94.5%) 

I 155 147 (94.8) 148 143 (96.6) 

2 134 128 (95.5) 98 97 (99.0) 

3 123 118(95.9) 90 89 (98.9) 

4 107 103(96.3) 74 74 (100) 

5 97 96 (99.0) 66 65 (98.5) 
6 15 14 (93.3) 5 4 (80.0) 

7 12 12 (100) 5 5 (l00) 

8 5 4 (80.0) 1 1 (100) 

9 4 4 (100) 0 --
10 3 3 (100) 0 --
II 2 2 (100) 0 --
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Demographics 

In the RT population, 81 % were men; 90% were white; and the median age was 61 years. These 
parameters were balanced on both arms. The gender and age incidences were consistent with the 
literature. 

Table JMCH.11.2. 

SeI 
Male 
Female 

Origin 
Caucasian 
Hispanic 
Asian I 
African 

Age 
Median 

Minimum 

Summary of Patient Characteristics 
RT Population 
H3E·MC-JMCH 

LV/cis 
(N=226) 

184 (81.4%) 
42 (18.6) 

204 (90.3) 

11 (4.9) 
10 (4.4) 
1 (0.4) 

61 

29 

Cisplatin 
(N=222) 

181 (81.5%) 
41 (18.5) 

206 (92.8) 

12 (5.4) 
4 (\.9) 

o 

60 

19 
Maximum 85 84 

1 Western and EastiSoutheast Asian have been l:ol1lbined. 

The table below divided the study populations by supplementation status (i.e., FS vs. PS+NS). 
These parameters were balanced on both arms. 

Table JMCH.11.l. Summary of PaDent Characteristics 

Sa 
Male 
F.maIc 

Orizjn 
Caucasian 

Hispanic 

A.mn' 
Albcan 

AI:1' 
Median 
Minimum 
Maximum 

RT Population by Supplementation status 
HlE-MC-JMCH 

LYIcU a. oLdin 
FS PS~NS FS PS+NS 

(N=I68) (N=58) (HoI63) (N=59) 

136 (81.ll%) 48 (82.8%) 134(82.2%) 47 (79.7%J 
32 (19.0) 10 (17.2) 29 (17.8) 12 (20.3) 

150 (89.3) 54 (93.1) 153 C!n.9) 53 1119.8) 
10(6.0) 1 0.7) 7 (4.3) 5 (8.5) 
7 (4.2) 3(5.2) J (1.8) 1(0.7) 
1 (0.6) 0 0 0 

60 62 60 61 
29 32 19 35 
85 77 82 84 

I WC5lt:rn aad EutiSouthcast As"", 1m .. Ixcn oombim:d. 
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Sixty-eight percent of the population had an epithelial histology, about 8% had a sarcomatoid 
histology, and 16% had a mixed histology; between 4 and 8.5 % had an other histology. 
Seventy-five percent of the population was Stage IIIIIV. Over 50% of the population were 
Kamofsky performance status 9011 00. These parameters were balanced on both arms. The 
histology proportions (except for other) were consistent with the literature. The table is below. 

Table JMCH.11.6. Summary of Baseline Disease Characteristics 
RT Populallon 
H3E-MC-JMCH 

Dia:ooois I Hilloloo-
Epitbdinl 154(611.1%) 152 (6B.soJI.) 

Mixed 37(16.4) 36 (16.2) 
SlJ'Cornataid 18 (8.0) 25(11.3) 
0tIu:r 17 (1.5) 9(4.1) 

Sial" .t Entry 
Is 9(4.0) 8 (3.6) 
Ib 7(3.1) 6(2.7) 
n 35 (15.6) 33 (15.0) 
DI 73 (32.4) 68 (30.9) 
IV 101 (44.9) lOS (47.7) 
lJnspeci fled 1(0.4) 2 (0.9) 

p .. rl>l'1JUl"""StatDl 
70 37(16.4) 
80 
90 

.100 

The table below divides the study populations by supplementation status (i.e., FS vs. PS+NS). 
These parameters were balanced on both arms. 

Table JMCH.11.7. Summary of Baseline Disease Characteristics 
RT Population by Supplementation Status 
H3E·MC-JMCH 

LY/cis CUplstin 
FS PS+NS FS PS+NS 

CN=I~ (N=S8) (N=163) ~S9) 
Diapaois IlJistaJoKr 

Epithelial 117(69.6%) 37 (63.S%) 113 (69.3%) 39 (66.1%) 
Mi>G:d 25 (14.9) 12 (20.1) 25 (15.3) 11 (18.6) 
SarOOltL!toid 14 (8.3) 4 (6.9) 11 (lD.4) 8 (13.6) 

Otlu:r 12(1.1) 5 (8.6) 8 (4.9) I (1.7) 

StqoatEalr)' 
la' 8 (4.8) 1 (1.7) 1 (4.3) 1 (1.1) 

Ib 1 (4.2) 0 S (3.1) I (1.1) 
II 21 (16.2) 8(13.8) 21 (16.8) 6(102) 
In 51 (30.5) 22 (37.9) 49 (30.4) 19 ('312) 
IV 74 (44.3) 21 (46.6) 73 (45.3) 32 (54.2) 
Unopccilied 1(0.6) 0 2 (1.2) 0 

P.,..fOrma...,. Simu 
70 25(14.9) 12 (20.1) 22 (13.5) 9(153) 

80 58 (34.5) 14(24.1) 41 (28.8) 19012) 
90 61 (39.9) 26 (44.8) 69 (42.3) 25 (424) 
100 18 (10.7) 6 (10.3) 25 (15.3) 6 (10.2) 

MEDICAL OFFICER NOTE: Stage is a check-off box on the CRF. There is no 
data on TNM parameters. 
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Sixty-eight percent of patients on the alimtalcisplatin arm had prior surgery; 57% of the patients 
on the cisplatin arm had prior surgery (table below). Division of patients by supplementation 
status maintained similar proportions. 

Table JMCH.11.14. Reported Prior Therapies 
RT Population 
H3E-MC-JMCH 

Prior surgery 

Prior radiotherapy 
Prior cheIilothem.,y 
Prior imrmmotherapyl 

Unknown classification2 

! Patient 502-5052 received IL-2. 

LY/cis 
(N=226) 

144 (63.7%) 

22 (9.7) 
17 (7.5) 
1 (0.4) 
1(0.4 

CispJatin 
(N=222) 

127 (57.2%) 

31 (14.0) 
II (5.0) 

o 
o 

2 Patient 501-5001 reoeived an unkno"'TI drug for the purpose ofpleurodesis. 

Table JMCH.11.1S. Reported Prior Therapies 
RT Population by Treatment Arm and 
Supplementation Status 
H3E-MC-JMCH 

LY/cis Cisplatin 
FS PS+NS FS PS+NS 

(N=168) (N=58) (N=163) (N=59) 
Prior surgery 107 (63.7%) 37 (63.8%) 93 (57.1%) ~4 (57.6%) 
Prior r.ldiotherapy 18 (10.7) 4 (6.9) 23 (14.1) 8 (13.6) 
Prior dlemotherapy 8 (4.8) 9 (\5.5) 7 (4.3) 4 (6.8) 
Prior inununotllerapy I (0.6) 0 0 0 
Unknown classification! J (0.6) 0 0 I 0 

! Patient 501-5001 reoeived an unknOIW drug for the purpose ofpleurodesis. 
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Ninety-eight percent of patients had pleural rind disease; 20% had mediastinal lymph node 
disease; 20% had pleural disease; 7.5 to 10.4% of patients had chest wall involvement. These 
parameters were balanced between treatment groups. Division of patients by supplemental status 
maintained similar proportions, except for mediastinal lymph node for NS cisplatin .. 

Table JMCH.11.S. 

Di!lea&e Sitel 
PIeumI rind 

L)'D'lph node. medil15tinn1 
Pleura 

Lung. NOS 
Chest waU 

summary of Sites of Disease Occurring >10% at Baseline 
RT PopulaUon 
H3E-MC.JMCH 

LYles 
(N=226 

222 (98.3%) 
46 (20A) 
44 (19.5) 

27 (11.9) 
17 7.5 

CiBpIatin 
(N=222) 

217(97.110/.) 
48 (21.6) 
44 (19.8) 
25 (IU) 
23 10.4 

I Patients may have more than one disease site in,'OI,,'e(f. Percenlnges are defined as the involvement ofa 
given site among all patients in the group. 

TableJMCH.11.9. 

Disease Site) 
Pleural rind 
Lymph node, mediastinal 
Pleura 
Lung, NOS 
Chest Mil 

Summary of Sites of Disease In >10% at Baseline 
RT PopulaUon by SupplementaUon status 
H3E-MC.JMCH 

LYlcis Cisplatin 
FS PS+NS FS PS+NS 

(N=I68) (N=58J (N~163J IN=5~ 
168 ClOO%) 54 (9:\'()%) 160 (98.2%) 57 (96.6%) 
:\4 (201) 12 (20.7) 32 (19.6) 16 (27.1) 
33 (19.6) 11(19.0) 36 (22.1) 8(13.6) 
23 (13.7) 4 (6.9) 20 (12.3) 5 (8.5) 
9 (5.4) 8(13.8) 1801.0) 5~1I.s) 

I Pahents may have more than one d\l!eue stte Involved. Perrenlnges are defined"" the Involvement ofa 

given sue among 311 patients in thtl gTOUp. 
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Nearly half of patients had one or more historical illness. The other parameters were balanced 
except for accidental injury and myocardial infarction that appeared more frequent in the 
cisplatin alone arm. Division of patients by supplementation status suggested that the two arms 
were balanced except for myocardial infarction that appeared more frequent in the cisplatin 
alone. 

Tablo JMCH.11.10. Summary of Historical IllnosS08 In >2% of PaUIlnts 
RT Population 

SurgiQl] pnrsdure 

Aa:idBi1Bl iIlj1l1J 
Hernia 
Umg warda" 
KidIwy <alcuhD 
MyooerdiaJ i.rarctiOD 
I'h!urnl dlIonIIr 

H3E-MC..JMCH 

51 (22.6) 
6(2.1) 
6(2.7) 
6(2.7) 

5(22) 
5(22) 
5(22 

57 (25.7) 
II (5.0) 
6 (2.7) 

I Patkmts may have mora limn ..,. historiQl] """'os. FvrcCDb\ilOJ "'" Wrfincd .. lb. inrol""""'1 of 
• B1'" m .... amrng on JElienb In !he I!fOOp. 

Tablo JMCH.1'.11. Summary of Hlstoricalillnesso81n >2% of Patients 
RT Population by Suppl.mentatlon Status 
H3E-MC..JMCH 

LY_ Oirl In 
FS PS t-NS FS PStNS 

EWDII !N=16!r) !N=53) !N=I61) (N=S9) 

PlIllillllwllh;'1 ~ 74 (44.0%) 30(51.7%) 61 (41.1%) lS (59.30/,;) 

SIlIJ!IQl] pnrsdure 3500.3) 16{2H) 40 (240$) 17 (211.8) 
AI:oidmlDl inj1l1J 5 (3.0) 1(1.7) 7 (4.3) 4(6.8) 
Itemia 4 q.4) 2 (HI S (3.1) 1(1.7) 

Umg<bonhr 2 (1.2) 4 (6.9) 2 (1.2) 1 (1.7) 
JC.idn...,. Ql]CuJul 4 (2.4) ( (1.7) 2 (J.1) 3 (5.1) 

Myooardiall.rarcti •• 4 (2.4) 1 (1.7) B (4.9) 6(10.2) 
I'h!urnl dlIordir 5 fl.O) -- - ( (1.7) 

1 PaUeDta may have more than ma h'tiloriall illneu. }\m;CIl~1 are defmod aJ lIle m,oln1mmt of 
a giVeD iltaeas amm.g all pIljml.l in be ~llUp. 

APPfi~RS TH!S 'lIAY 
ON ORIGlrJAL 

141 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0168 



Clinical Review Section 

Baseline stratification factors used for randomization were balanced between treatment groups. 
It is noted that over 60% of patients had bidimensional disease at baseline. 

Table JMCH.11.S. 

KPS 
Low(~) 

High (~90) 

Degree of Meaurabilityl 
Unidimensional 
Bidimensional 

Histologic Subtype 
Epithelial 
Mixed 

Sarcomaloi d 
Other 

WBC 
Low «83 GUL) 
High (~8.3 GlfL) 

Pain Intensityl 
Low «20mm) 
High (.;,:20 mm) 

Analgesic Consumption 

Baseline Stratification Factors Used for Randomization 
RT Population by Supplementation Status 
H3E-MC-JMCH 

LY/cis as~lat1n 

FS PS+NS FS PS+NS 
(N=168) (N=58) (N=163) (N=59) 

83 (49.4%) 26(44.8) 69(42.3%) 28 (47.5) 
85 (SO.6) 32 (55.2) 94 (57.7) J I (52.5) 

61 (36.5) 12 (20.7) 62 (38.0) 11(18.6) 
106 (63.5) 46 (79.3) 101 (62.0) 48 (81.4) 

117 (69.6) 37 (63.8) 113 (69.3) 39 (66.1) 
25 (I4.9) 12 (20.7) 25 (15.3) II (18.6) 
14(8.3) 4 (6.9) 17 (I0.4) 8 (13.6) 
12 (7.1) 5 (8.6) 8 (4.9) 1(1.7) 

72 (42.9) 25(43.1) 68 (41.7) 2J (39.0) 
96 (57.1) 33 (56.9) 95 (58.3) 36 (61.0) 

. 82 (49.4) 30 (51.7) 80 (49.1) 33 (55.9) 
84 (50.6) 28 (48.3) 83 (50.9) 26 (44.1) 

Low «60 mg m<XJl eq/day) 129 (76.8) 44 (75.9) 124 (76.1) 46 (78.0) 

High (;::60 mg morp eqtday) 39 (23.2) 14 (24.1) 39 (23.9) 13 (22.0) 

Dyspnea1 

Low (<20 mm) 66 (39.8) 25 (43.1) 68 (41.7) 24 (40:7) 
High ~20mm) 100 (60.2) 33 (56.9) 95 (58.3) 35 (59.3) 

Homocysteine 

low «12 lDTIoliL) 119 (70:8) 36(62.1) 118 (72.4) 38 (64.4) 
High (;::12 umolIL) 49 (29.2) 22 (37.9) 45 (27.6) 21 (35.6) 

Sex 
Male 136 (81.0) 48 (82.8) 134 (82.2) 47 (79.7) 

Female 32 (19.0) 10 (17.2) 29 (17.8) 12 (20.3) 

1 A smgle patient was mlsslIIg their evaluable dl~se measurement at rosellne. 
2 Patients 302-3025 Wld 720-7209 completed the patient LeSS at baseline, but outside of the protocol 

defined windo\\~ those data are not included in the l\.'JXlrting database. 
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Clinical Review Section 

MEDICAL OFFICER NOTE: The independent reviewers did not confirm 
that bidimensional disease was the predominant degree of measurability of 
disease. Over 50% of the patients who had measurements recorded by the 
independent reviewers had unidimensional disease. This proportion did not 
include the patients who the independent reviewers did not record 
measurable disease (see section "Subjects with No Disease Measured by Both 
Independent Reviewers" of this review). Degree of measurability of disease 
was a stratification factor. 

APPEARS THIS WAY 
ON ORIGINAL 
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Clinical Review Section 

Survival: The Primary Endpoint 

The overall median survivals in the randomized and treated groups were 12.1 months for 
alimta/cisplatin and 9.3 months for cisplatin alone (p = 0.02); the hazard ratio was 0.77. For the 
fully supplemented groups, the median survivals were 13.3 and 10 months for alimtalcisplatin 
and cisplatin alone, respectively (p = 0.051); the hazard ratio was 0.75. For the PS+NS groups, 
the median survivals were 9.5 and 7.2 months for alimtalcisplatin and cisplatin alone, 
respectively (p = 0.253); the hazard ratio was 0.76. Interestingly, the addition offolic acid and 
B J 2 (supplementation) added approximately 4 months to the median survival of the 
alimtaicisplatin arm and approximately 3 months to the median survival of the cisplatin alone 
arm. The table and figures below are provided for illustration. 

1.00 

0.75 
c 

~ 
c 
& 0.50 
c 
0 

'S 
,Q 

-iii 0.25 is 
iii 
> .:; 
~ 
If) 0.00 

Table JMCH.11.21l. sUmmary of Survival Time (Months) 
RT Populallon 
H3E-MC.JMCH 

RTPaticnls FS Patients PS+ NS Patients 
(N=448) IN=33l) (N;1l7) 

LY/cd Cisplalin LY/c~ Cisplalin LY/c~ Cispl.tin 
(N-226) (N-222) (N-16K) (N-I63) (N;58) (NoSO) 

Minimum 
25th pcm:ntilc 6.1 5.5 6.6 5.4 5.1 5.7 
McdiBll 12.1 93 133 10.0 9.S 72 
95% CI for Median 10.0-14.4 7.8 -10.7 11.4-14.9 8.4 -11.9 8.1,10.8 6.5 -9.9 
75thpcm:ntilc 19.7 16.4 21.5 17.3 163 12.7 
Maximum -
H.wudrnlio 0.77 0.75 0.76 
95% CI for hazmd mtio 0.61-0.96 0.57-1.00 0.54-1.17 
Log-rank p-vaJuc 0.020 0.051 0.253 
WilcCDton p-va1ue 0.028 0.039 0.440 

PrchJbility of sutvival 
lasting at Icost (n I): 

6montu 0.76 (166) 0.71 (153) 0.78 !I 28) 0.71 nil) 0.68(38) 0.71 (42) 
9montu 0.61 (129) 0.51 (104) 0.63 (98) 0.53(78) 0.56(31) 0.44(25) 
12 months 0.50 (84) 0.38 (64) 057 (66) 0.42(46) 0.34 (18) 0.29(11) 
18 month. OJO (32) 023(21) OJ2 (20) 0.25 (II) 0.23 (12) 0.17 (10) 
24 months 0.20(8) 0.12 (3) 0.22 (2) 0.10(0) 0.15 (6) 0.08 (3) 

Percent cen.nred 35.8 28.4 435 36.8 13.8 5.1 

t D - number ofpatimbllmown ali"" at indU:alcd lim<:. 

0 

'.,;: 

5 

STRATA: 

"', ..... -....... -.. 
"--... --. -- ---~:-:---~-

10 15 20 

&nvivalTime (Months) 

TrtGroup=LY231514 + Cisplatin 
-- -- - - TrtGroup=Cisplatin 

25 30 
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PrognIm nama: _4.SAS. Variablo nsme: suMima PopulEib1: AI. 

Figure JMCH.11.1. K-M estimates of survival lime for l Y/ets and ctsplatln alone, RT population. 
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25 
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Figure JMCH.11.2. K-M estimates of survival for L Ylels and clsplatln alone, FS subpopulatlon. 

1.00 

0.75 
c: 
0 

1l 
" :::J 

0.50 Li. 

c: 
,g 
:::J 

i 0.25 c 
111 
.~ 
0 0.00 

a 5 

STRATA: 

10 

-.'\ 

~---.- ~~=-~----~-~-------.;, 
. --~-~ ,---

15 20 25 

survival Time (Months) 

TrtGroup=LY23 I 514 + Cisplatin 
---- -- TrtGroup=Cisplalin 

Fnvom n ...... : h • ...u.SAS. _ no .... sW>lims. PtpuIatin NcnaLIIP8msntad. 

Figure JMCH.11.3. K-M estimates of survival for LY/cls and clsplatln alone. PS+NS subpopulallon. 
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Clinical Review Section 

Below is a table illustrating the subgroup analyses of the randomized and treated patients for 
survival. Note that for the supplementation analyses, Lilly grouped the patients as FS + PS and 
NS (above the groupings were FS and PS + NS). For the subgroups of supplementation status, 
performance status, epithelial, mixed, sarcomatoid, Stage IIIIIV WBC, post study chemotherapy, 
and pre-folate cystathionine) analyzed, the addition of alimta resulted in an increased median 
survival. Stage IIII and other histologies were trending in the direction of the cisplatin alone 
arm. 

MEDICAL OFFICER NOTE: The label groups the data as RT and FS 

Tab/O JMCH.11.n. SUmmary of Results from Survtval TI"", Subgroup·Aitalysos 
H3E·MC..JMCH 

All RT LYICIo Cis 

Median % Median 0/.. M_ % 

li (mol C.msorod HR' li [mOl C .... orod li (mol C"""orod 

~.-ublloa 

G ..... 
fS1PS 37& 11.0 17.3 0.68 194 13.2 41.2 1M 9.4 B.2 
liS 70 7.45 4.:1 - 32 8.0 3.1 311 7.15 5.3 

KPSG ..... 
70,80 206 73 19.9 .. 109 8.6 26.6 97 6.5 12.4 
90 100 242 14.~ 42.6 050 117 IU 44.4 125 12.7 40 .... 

1JiJ ... Sta&-
G ..... 

LU 98 16.0 51.0 058 51 1H 49.0 n 16.4 53.2 
ruN 347 93 26.S .- 174 10.9 32.2 173 7.9 20 .... 

H ..... InI:I .. ' 
Swlltn" 

F.pilholial 306 12.1 31.1 0.4S 154 IU 42.9 152 10.K 31.6 
Sam:maloid 43 H 23.3 -- 18 7.0 38.9 2S 5.4 12.0 
Miwd n 7.t, 15.1 0.11 37 8.2 ID.II 36 6.9 19.4 
Other 2~ 9.55 34.6 057 11 9.0 235 9 11.6 55.6 

WBe 
<8.2 Gill. 176 13.2 41.S 0.67 92 14.4 4l.5 84 12.7 39.3 
<>A.2 GIlL 272 8.9 26.1 -- 134 10.6 30.6 IJ~ 7.5 21.7 

~slUy 

(:mmo 
Y ISO 13.1 35.3 0.65 85 14.9 38 .... lOS 125 32.4 
li 253 8.7 29.8 -- 141 9.8 34.0 117 6.8 24.8 

HR' 

0.71 
0.89 

0.76 
0.S3 

1.14 
0.72 

0.81 
0.17 
0.84 

1.29 

0.88 
0.71 

0.84 
0.69 

Tob/O JMCH.11.77. Summary of Results from Survival TIme Subgroup Analysos (concluded) 
HlE-MC..J MCH 

Pn-I'A 

~ 
<301 11lOO11L 298 12.0 
~JOI j1lDOlIJ. 139 7.4 

362 0.62 146 14.4 40.4 152 10.8 32.2 0.75 
25.2 71 10.0 29.6 68 6.3 20.6 0.63 

I _ mIIof.., llIMgnrup _In complementHI)' suhgroup. Fa HlslllkwlcaJoltJlH!, _ratiO_qt. 'IIJCOIDBIDid lIIlbgtnip. 
1 IIamrd mIiofo< I. Yfds roI3lw to ~ aIooe. 
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Clinical Review Section 

Lilly tested three models in the prognostic evaluation of survival. The models are 
described below. 

Modell: 
• Therapy Group: alimta/cisplatin versus cisplatin alone 
• Supplementation Group: fully supplemented (FS) versus partially and never 

supplemented (PS + NS) 
• Age: continuous regression variable 
• Gender: male versus female 
• Geography: U.S./Canada versus Western Europe/Australia versus Others 
• Race: Caucasian versus others 
• KPS Group: 90 and 100 versus 70 and 80 
• Disease Stage Group: Stages I and II versus Stages III and IV 
• Histological Subtype: epithelial versus sarcomatoid versus mixed versus other 
• Time from Diagnosis: continuous regression variable 
• WBC: continuous regression variable 
• Prior Radiotherapy: yes versus no 
• Poststudy Chemo: yes versus no 
• Poststudy Therapy (other than chemo): yes versus no 
• Presupplementation homocysteine: continuous regression variable 
• Presupplementation MMA: continuous regression variable 
• Presupplementation cystathionine: continuous regression variable 

Model 2: 
• Supplementation Group: fully and partially supplemented (FS + PS) versus never 

supplemented (NS) 
• All other factors parameterized the same as Model I 

Model 3: 
• Supplementation Group: fully and partially supplemented (FS + PS) versus never 

supplemented (NS) 
• Postsupplementation homocysteine: continuous regression variable 
• Postsupplementation MMA: continuous regression variable 
• Postsupplementation cystathionine: continuous regression variable 
• All other factors parameterized the same as Model 1 

The two tables below describe the data. 
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Tablo J Me H.11.1l. Summary of Prognostic Factors ConBidorod In tho Modo' 
RT Population excluding PatMnls with Missing BaB"tno 
Data (N=434) 
H3E·MC.JMCH 

LY/cis o.pIaIiJs 
~=216'1 (N=21111 

s-,<-.olali ... Gmp 
FS 166 (76.4) 161 (73.'1) 
PS.NS 51 (23.6'1 51 (26.2) 

FS"PS 1&1(&75) 1112(&35) 

liS 271125) l6116.5) 

.~' 
<65 133 (63.!/) 132 (00.6) 
;,M 78 (36.1, 86 (l95) 

r.cDikr 
Mal. 175 (lIl.O) In(31.2) 
Nmale 41 (19.0) 41 (18.3) 

Grat:nJ>111 
U.s./{.·1lJ1lIda 44 (20.4) 47 (21.6) 

W. ERroJ'!IAustralia 122 (565) 125 (57.31 
Clhcr 50j23.2t 46 (21.1) 

Raw . 
CRUalliBD 194(&9.8) 202 (92.7) 

otbIIr :rJ no.l}· 1617.3) 

KPSC...,. 
70,110 101 (46.8) 96 (44.0) 

90,100 liS (53.2) In (36.0) 
111 .. _ Sbq:o ("-

LIl 49 (22.7) 47 (21.6) 

UJ.IY 167m3) 171178.4) 

HWolo&inl S.bI,.,. 
Epi\lU!Hal J46(67.6) m(OB) 
~NI1Stoid 13(33) 24 (11.0) 
MjJC»d 35 (16.2) 35 (16.1) 

Clhcr 17(7.9) 8 (l.7J 

n ... frwa DbopJoU' 
<1.0JllaJliD 14lIS.7) 14 (15.6) 
~l.0 """,Ills 1112(&4.3) 1&4(&4.4) 

WBCO 
<8.2 GIlL B7 (40.3) 82 (l7.6) 

~.2GIn.. 129 (59.7) 136(62.4) 

Toblo JMCH.11.73. Summary of Prognostic Factors Consldorod In tho Model 
RT Population excluding PaUonls with MIssIng 6asllllllll 
Data (N=434) 
H3E·MC.JMCH (concluded) 

LY/cis O>pIsliD 

ill=216) LN=2111) 
Prior RadloI ...... P1 

Yes 22 (10.2) 29 (13.3) 

No 194 (&9.Bt 1.'19 (!!li.7) 

. Autd.ty CbnnoI .... P7 
Yes 82 (}S.O) 104(47.7) 
No 134(62.0) 114 CS2.l) 

Otbtr ~ ThropJ 
Y .. 38 (17.6) 26 (11.9) 

No 17&(112.4) 191 (&B.n 
Pft-FA -..,...mo-

<I~~molll.. 1&3 (&4.7) 1117 (lIS.!!) 
215 fUlIoIII.. 11 (15.3) II (14.2) 

~-FA llaaacydltu· 
<ISIlf1l'lIIl 202 (935) 204 ('}J.6) 
~IS ~D"DI.'L 14(65) 14(6.4) 

....... FAMMA· 
<2n..",oIIL Il!O(&33) Il!O (&2.6) 

;>..772 fUlIDIIL 36116.7) ,8117.4) 

Aut-FAMMA· 
<2721"'101.'L 194(&9.8) 193 (1185) 

~n~oIII.. 22110.2) nnl5) 
Pn-F A (.)1;aa.lllooht.-

<3011"'10111. 145 (67.1) lSOl.t'iI.8) 
~ll1ml'I,1. 11132.9) 68 (31.2) 

~-FAC)'llaI_.· 

<301 fUlIoJ,1. 159(73.6) IS2 (tW.7) 
~1..",0III.. 57126.4) 66 (30.3) .. Abbmialim: W - W.JIenI 

• lnchKh.d in IhcTt',gI'LViun mo.1cls as amtinuotli rvgrcmcm vmiabkJ. J)jchotorui.m~ in this taNQ for 
IIllIlIIIlIIYpurposes. 

148 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0175 



Clinical Review Section 

The table below included the Wald chi-square p-values for the three competing models. The p
value for the treatment group variable (alimta/cisplatin versus cisplatin alone) was significant in 
all three models (and the regression coefficients were all positive). This indicated that, regardless 
of which model was considered the best fitting model, survival time was significantly longer in 
the alimta/cisplatin arm compared to the cisplatin alone arm. The analysis indicated that the 
survival advantage of alimta/cisplatin over cisplatin alone was not an artifact of any potential 
confounding effect attributable to the 16 prognostic factors considered. 

Among the three models considered, the optimal parameterization was found to be Model 
2. A comparison of Models 1 and 2 suggests that the supplementation classification as 
defined in the statistical analysis plan (FS versus PS+NS) had less prognostic power than 
the alternative parameterization (FS+PS versus NS). This finding was based on the fact 
that Model 2 had a smaller p-value for the supplemenatation group factor and a larger 
log-likelihood value. These results suggested that, with respect to survival, PS patients 
were more like FS patients than NS patients. 

A comparison ofWald chi-square p-values and the log-likelihood values between Models 
2 and 3 suggests that the presupplementation metabolite determinations had slightly better 
prognostic value than the postsupplementation metabolite determinations. 

Table JMCH.11.74. Model Selection for SurvIVal Time Cox Regression Analysis 
RT Population Excluding Patients with Missing Baseline 
Data (N=434) 
H3E-MC..JMCH 

Wald Chi-Square p--values 
Par.trneter Modell Model 2 Malel3 

Therapy Group <0.001 <0.001 <0.001 
Supplementation Group 0.022 <0.001 <V.OO! 
Age 0.359 0.269 0.408 
Gender 0.611 0.970 0.972 
Geograpby 0.857 0.1125 0.536 
Race 0.921 0.889 0.919 
KPsOroup <V.OOI <V.OOI <V.OOI 
Dismse Stage Group <0.001 <0.001 <O~OOI 

Histological Subtype <v.OOI <0.001 <0.001 
Time from Diagnosis 0.473 0.260 0.263 
While mood Cell <0.001 <0.001 <0.001 
Prior Radlotheni.py 0.331 0.128 0.061 
PosIstudy Chemathernpy <0.001 <V.OO! <0.001 
Other i>tlsUtudy T hempy 0.808 0.557 0.S17 
HOU1ocy~eine 0.091 0.080 0.250 
Methylmalonic Acid 0.622 0.612 0.861 
Cystath ionine 0.024 0.019 0.058 

. log-likelihood -432.7 -427.4 -429.2 
Model I Supplementillian group split: FS versus PS and NS; presupplemeutation vitamin metabolite •. 
Model 2 Supplemental ion group split: FS and PS versus NS; presupplementation vitamin metabolites. 
Model 3 Supplementation group split: FS and PS versus NS; postsupplementalion vitamin metabolites. 
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Time to Progression 

The time to progression (TTP) was defined as the time from study enrollment until the time that 
the patient was classified as having progressive disease or death because of any cause. For 
patients without documentation of progressive disease, TTP was conSidered to be right-censored 
at the date of last assessment for progressive disease for purposes of these analyses. 

The medians for TTP in the randomized and treated groups were 5.7 months for alimtalcisplatin 
and 3.9 months for cisplatin alone (p = 0.001); the hazard ratio was 0.68. For the fully 
supplemented groups, the TTP medians were 6.1 and 3.9 months for a1imtalcisplatin and 
cisplatin alone, respectively (p = 0.008); the hazard ratio was 0.64. For the partially 
supplemented/never supplemented groups, the medians for TIP were 4.6 and 2.8 months for 
alimtalcisplatin and cisplatin alone, respectively (p = 0.032); the hazard ratio was 0.61. The table 
and figures below are provided for illustration. 

MEDICAL OFFICER NOTE: Interestingly, the addition of folic acid and B12 
(supplementation) added 1.5 months to the median TTP survival of the 
alimta/cisplatin arm and 1.1 months to the median survival of the cisplatin alone 
arm. 

Table JMCH.11.21. Summary of Time to Progressive Disease (Months) 
RT Population 

Minimum 
25th percentile 

Median 
95% CI for median 
75th percent He 
Maximum 

Hazard I1ItiO 

95% CI fur hazard ratio 
Log-rank p-value 
Wilcoxon p-v3Jue 

Probability ofTTPD 

lasting at least (nl): 
3 months 

6mooths 
9 months 
12 months 

1~'Tcent censored 

H3E-MC.JMCH 

RT Patients FS Patients 
L Y {cis Cisplatin L Y (cis Cisplatin 

(N=226) ("N=222) (N=168) (N=163) 

3.3 1.4 3.9 1.4 
5.7 3.9 6.1 3.9 

4.9 -6.5 2.8 -4.4 5.3 -7.0 2.8 -4.5 
9.3 6.7 9.5 7.0 

0.68 0.64 
0.59-0.87 0.58-0.92 

0.001 0.008 
<0.001 <O~OOI 

0.76 (171) 0.52 (113) 0.78(131) 0.53 (85) 
0.49 (\07) 0.29 (62) 0.50 (83) 0.31 (48) 
0.27(57) 0.16 (32) 0.29 (46) 0.18(26) 
0.15(26) O.IO(lS) 0.14 (IS) 0.12(14) 

7.5 9.0 8.9 12.3 

In = numbr.."I' ofpatie"nls known to be progression-free at indicated time. 

PS+NS Patients 
LY/cis 
(N=5S) 

2.8 
4.6 

3.7 -6.6 
8.0 

0.61 

Cisplatin 
(N=59) 

1.4 
2.8 

1.5 -4.6 
6.0 

0.45 -0.95 
0.032 
0.022 

0.70 (40) 0.47 (28) 
0.44 (24) 0.24 (14) 
0.20(11) 0.10 (6) 
0.15 (8) 0.07 (4) 

3.5 0.0 
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Below is a table illustrating the subgroup analyses of the randomized and treated patients 
for TTP. Note that for the supplementation analyses, Lilly grouped the patients as FS + 
PS and NS (above the groupings were FS and PS + NS except for the survival subgroup 
analyses). For all the subgroups (supplementation status, performance status, stage, 
histology, time from diagnosis, WBC, pre-folate homocysteine, and pre-folate 
cystathionine) analyzed, the addition of alimta to cisplatin resulted in an increased TTP. 

Table JMCH.I'. 79. Summary of Results from TIPD Subgroup Analyses 
H3E-MC.JMCH 

All RT 1.Y.'Ci. Cis 

Malian % Malinn % 1\1_ % 

N (mo C .... oraI HR' N (mo) CCllJoraI N (mo) CI!IlIDnId 

~ .. -c....., 
FStPS 37& 5.1 9.8 0.48 11>4 6.1 H.8 1M 4.3 (0.9 
NS 7D 2.45 0 - 32 4.15 0 38 1.4 D 

IIaft 
C8UCuian 410 4.6 73 -- 204 5.7 6.4 205 ·3.4 H.l 

Ober 38 6.2 (8.4 0.74 22 6.2 (8.2 16 5.85 18.& 

KPSG.r.,. 
70,80 205 45 B -- 109 S.6 5.5 97 2.6 5.2 
90100 242 5.2 10.7 0.81 111 6.1 9.4 125 4.4 12.0 

IJbrawSt • .:e 
Gr_ 
~u 98 6.3 18.4 0.71 51 6.5 13.7 47 5.7 23.4 
JIIJV 347 4.5 5.5 -- 174 5.4 5.8 171 1.0 5.2 

UWolodal 
SUt"'" 

F.pi1helisl 305 5.2 1.5 0.50 154 6.1 S.l 1S2 4.3 9.9 
5_ 43 2.6 16.3 -- 18 4.45 27A 25 1.4 8.0 
l\Iilwd n 4.25 6.9 0.61 37 4.65 8.1 36 2.7 H 
0Ih0r 26 6.5 7.7 0.40 17 6.8 5.9 9 6.1 I 1.1 

Timorro .. 
IlIquurU 

<I.Omo 69 2.9 S.H -- 34 4:3 8.8 35 1.9 2.9 
~1.Omo 179 5.2 8.7 0.56 192 6.1 73 la7 4.1 10.2 

Table JMCH.I'. 79. Summary of Results from TTPD Subgroup Analysos (concluded) 
H3E-MC.JMCH 

WBC 
<8.2 GlIL 176 5.8 JOJ! 0.74 92 6.5 9.8 H4 4.6 11.9 0.71 

:M.l GIlL 272 4.3 6.6 - 134 4.9 6.0 U8 2.8 7.3 057 

Pn-FA 
H .... .,mtDo 
<15j11ll111.t. J82 4.5 7.6 - 191 5.6 7.3 191 3.3 7.9 059 

O!15)J11UJ1.t. 60 6.5 12.1 0.69 ]j 11.1 &.6 31 5.1 16.1 O.B 
Pn-FA 
c,.taWool-
<3011'II1011L 29B 5.0 9.1 0.116 146 6.1 11.9 152 4.2 9.2 0.69 

,,301 I'l11O IlL 139 4.3 1.2 - 71 5.1 S.6 68 2.1S 8.1 0.54 

HR' 

0.70 
0.34 

0.60 
0.1>4 

0.46 

0.12 

0.88 

0.56 

0.10 
0.31 
o.SB 
0.90 

0.44 
0.70 

I IIamnI milo for mbgroup ll!1.hvn10 cnmplmnmlary .1lh.YllllP. Fa Histoqical sultWIl, h.mrd .. 1ioll!Jarivel. """'OIn:lloid rubgJllllp. 

2 lJamrd mtiofm LYIdJ relatiwtocUplatin alone. 
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The table below included the Wald chi-square from the prognostic factor analysis ofTTP, tumor 
response, response duration, and TTF p-values for Model 2. 

Table JMCH.11.76. Wald Chi-Square p-values from Prognostic Factor Analysis 
of Secondary Time-to-Event Parameters and Tumor 
Response Rate Using Model 2 

Parameter 

Therapy Group 
Supplementation Group 
Age 
Gender 
Geography 
Race 
KPS Group 
Disease Stage Group 
Histological Subtype 
Time from Diagnosis 
White Blood ('-ell 
Prior Radiotherapy 
Poststudy Chemotherapy 
Other Poststudy Therapy 
Homocysteine l 

Methylmalooic Acid! 
Cystathionine l 

1 Presupplemcntation. 

RT Population Excluding Patients with Missing Baseline 
Data (N=434) 
H3E-MC-JMCH 

Wald Chi-Square p:mlues 

Tumor Duration of 

. .. TIPD.· Response . Response TITF 
<0.001 <0.001 0.424 <0.001 
<0.001 <0.001 0.262 <0.001 

0.885 0.249 0.533 0.086 
0.496 0.066 0.S52 0.944 

0.823 0.216 0.K15 0.037 
0.04\ 0.256 0.945 0.131 
0.007 0.813 0.841 0.085 

0.002 0.503 0.322 <0.001 
0.028 0.184 0.348 0.013 

0.009 0.583 0.785 <0.001 
<0.001 0.011 0.661 <0.001 

0.995 0.113 0.847 0.287 

0.702 0.100 0.026 0.007 
0.598 0.844 0.013 0.436 

0.013 0.106 0.203 0.036 
0.764 0.293 0.535 0.543 
0.033 0.521 0.162 0.324 

APPEARS nns WAY 
ON ORIGINAL 
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Time to Treatment Failure 

The TTF was defined as the time from study enrollment until the time of death or discontinuation 
for any reason. This is a composite endpoint containing events from study discontinuation (e.g., 
death, safety, TTP, and discontinuation for any investigator- or patient-generated reason). Below 
are the results in a table and the figures. 

1.00 

0.75 
c 
0 

il 
c 
::> 

0.50 u. 
c 
0 

'5 
.0 .;:: 

'Iii 0.25 is 
ill 
> . ~ 
::> 
(I) 0.00 

Table JMCH.11.26. Time to Trea1ment FaDure Summary (Months) 
RT PopulaUon 
H3E-MC.JMCH 

RTPBtimta FS PIIIimm PS+ NS P.ticnB 
LY/eis Cisplstio LY/cis Cisplarin LYlcis Cj,platin 

(N=226) (N=222) (N=168) (N=I63) (N=58) (N=59) 

Mininulm 
25th pcn:entilc 2.1 1.4 2.4 1.4 1.6 1.4 
Median 4.5 2.7 4.1 2.1 3.1 2.6 
95% Cl rorm.dian 3.9-4.9 2.1-2.9 43 -5.6 22-3.1 28 -4.6 1.4-3.0 
75th pcrt:cntilc 7.8 5.4 8.8 5.5 6.1 4.7 

Muirnmn -
Hazardrntio 0.61 0.51 0.11 
95% CI for bazsrd ratio 0.59-0.86 0.55-0.85 0.55-1.13 
l.og-ranlt p-valuc 0.001 0.001 0.233 
Wilemon p-wluc <0.001 <0.001 0.101 

Prchlbility cfTITF 
I .. ting III I""., (n'): 

3monfu 0.67(151) 0.41 (92) 0.10 (117) 0.43(10) 0.59(34) 0.31 (22) 
6mondts 0.35 (80) 0.20 (44) 039 (65) 0.21 (34) 0.26(15) 0.11 (10) 
9monfu 0.18(40) 0.10 (21) 022 (35) 0.11 (17) 0.09(5) 0.01 (4) 
12 months 0.09 (16) 0.06 (10) 0.10 (12) 0.06(1) 0.07(4) 0.05 (3) 

Percenl ccnsoccd 4.0 3.6 5.4 4.9 0.0 0.0 

In= number ofpatimts "flo didnot discontinue emlyand who Arc JmO"A'1I alivw: andprogressim-icc at 
indiclllcd time. 

0 

• • • \, 
" ..... "" 

\..~ 

5 
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Time 10 Treatment Fa~ure (Menths} 

---- TrtGroup=LY231514'" Cisplatin 
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25 30 

Figure JMC H.11.12. K·M curves for time to treatment faDure for L Y/cls and clsplaHn alone, PS+NS subpopulatlon. 
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Clinical Review Section 

Tumor Response 

Tumor response was evaluated by applying modified standard SWOG criteria. A responder was 
defined as any patient who exhibited a best response of CR or PRo Two independent radiologists 
and/or a pulmonologist conducted a peer review of tumor response, and the patient treatment 
assignment was blinded. Patients who were qualified for tumor response were intended to be 
included in this peer review process. Lilly provided a list of patients' best response determined 
by the investigators and peer reviewers. 

A total of 225 patients on the alimtalcisplatin arm and 222 on the cisplatin alone arm were 
.. included in the tumor response analysis. One patient (on the alimtalcisplatin arm) did not have 

measurable disease at baseline and therefore did not meet the criteria for inclusion in the analysis 
of tumor response. 

MEDICAL OFFICER NOTE: According to the protocol, patients, who did not have 
measurable disease at baseline, were not eligible to be randomized and enrolled on 
study. 

Tumor response data from the independent peer review are presented as of 13 February 
2002 and as of 10 June 2002. 

According to Lilly, of the 447 patients qualified for tumor response evaluation, 194 patients on 
the alimtalcisplatin arm and 195 patients on the cisplatin alone arm were included in the 
independent review. As of the 10 June 2002 update, a total of 50 patients (11.2%) were excluded 
from the peer review for the following reasons: missing scans or scans that were uninterpretable 
because of poor quality. 

MEDICAL OFFICER NOTE: 447 qualified for response - 50 patients with missing 
or uninterpretable scans = 397; the number of patients submitted for independent 
review: 194 alimtalcisplatin + 195 cisplatin alone = 387. It appears that 10 patients 
were missing. However, the table below indicated that 397 patients' images were 
sent for independent review as of June 10, 2002. 

According to the investigators' assessment of tumor response, 93 of 225 (41 %) alimtalcisplatin 
RT patients and 37 of 222 (17%) R T cisplatin alone patients had an objective response (PR + 
CR) (p < 0.001). 76 of 167 (46%) alimtalcisplatin FS patients and 32 of 163 (20%) FS cisplatin 
alone patients had an objective response (PR + CR) (p < 0.001). 17 of 58 (29%) alimtalcisplatin 
PS + NS patients and 5 of 59 (9%) PS + NS cisplatin alone patients had an objective response 
(PR + CR) (p = 0.005). 

It is noted that within the alimtalcisplatin arm, adding folic acid + B 12 added 9% to the response 
rate or increased the response rate by 25%. It is noted that within the cisplatin alone arm, adding 
folic acid + B12 added 7% to the response rate or increased the response rate by 76%. 
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MEDICAL OFFICER NOTE: The list of responders sent by Lilly had 94 
alimta/cisplatin responders and 37 cisplatin responders.138 

Table JMCH.11.22. Summary of BestTumor Response 
(Investlg alor -Delennlned) 
RT Population 
H3E~c.JMCH 

RTP.timts FS Patients 

LY/cis Cisplotin LYle;' Cisplatin 
(N;225) (N=222) (N=I67) (N;J63) 

Number ofrc",ondinl! 
paticnb 93· 37 76' J2 

Rc",o ... mil: (%) 41.3 16.7 455 19.6 
95% a i>r r""""""" rB1c 34.8-48.1 120 -222 31.8- 53.4 13.8 -26.6 

Fisher ."""t p-valw: <O.lXlI <0.001 
• Th=: CRs......., an the LVI_arm (2 rs pabcntsand 1 PS+NS pabont). 

PS+NS Patio.1s 
LYle;' Cisplntin 
(N=58) (N;59) 

17" 5 

293 8.5 
18.1-42.7 2.8- lB.7 

0.005 

According to the independent reviewers' assessment (June 10, 2002) of tumor response, 86 of 
197 (44%) alimtalcisplatin RT patients and 30 of200 (15%) RT cisplatin alone patients had an 
objective response (PR + CR) (p < 0.001). 68 of 148 (46%) alimtalcisplatin FS patients and 25 
of 148 (17%) FS cisplatin alone patients had an objective response (PR + CR) (p < 0.001). 18 of 
49 (37%) alimtalcisplatin PS + NS patients and 5 of 52 (10%) PS + NS cisplatin alone patients 
had an objective response (PR + CR) (p = 0.002). 

MEDICAL OFFICER NOTE: According to the protocol, the assessment by the 
independent reviewers' had priority over the assessment by the investigators. 

It is noted that within the alimtalcisplatin arm, adding folic acid + B 12 added 9% to the response 
rate or increased the response rate by 24%. It is noted that within the cisplatin alone arm, adding 
folic acid + Bl2 added 7% to the response rate or increased the response rate by 70%. 

. 138 Cover letter from Lilly dated 10/22/2002 

APPEARS THIS WAY 
ON ORIGINAL 
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Table JMCH.11.23. Summary of Best Tumor Response 
Ondependent Revlewer-Oetennlned) 

Number of n:""anding 
pBtienb 

IU:""DIIIC mle (%) 

M of Database Lock (13 February 2002) 
RT PopulaUon 
H3E-MC.JMCH 

lIT Patients FS Paticm 
LYlcis Cisplatio LYIcit. U""latin 

(N=194) (N=I95) (N=145) (N=143) 

85" 28 670 23 
43.8 14.4 46.2 16.1 

PS+ NS Patient. 
LYlciA U""latin 
(N=49) (N=52) 

ISO S 
36.7 9.6 

95% CI b rC!pOJl!O: rate 36.7·51.1 9.8-20.1 37.9-54.7 10.5- 23.2 23.4 - 51.1 3.2-21.0 

Fisher e"",,1 p-value <0.001 <0.001 
• TwoCRs wore"" 1hc LYlCIBlIlm (I FS pahcnllDld I PS~NS pallClll). 

Table JMCH.11.24. Summary of Best Tumor ResponSe 
Ondiij.iondent RevIeWtii'oOetermmed) 
M ot'--Update (10 June 2002) 
RT PopulaUon 
H3E-Mc.:JMcH 

RT Paticnla FS Paticnla 
LY/cis Cisplalio LY/ciA Cispl.atio 

(N=1911 (N=200) (N=148) (N=14~ 

Numbc:r of n:""oDdiog 
pBtienb 86" 30 68" 25 

lU:.poalC ml<: (%) 43.7 15.0 45.9 16.9 
95% CI b response rale 36.6- 50.9 10.4 -20.7 37.7 - 543 11.2 - 23.9 

Fisher ."",,1 p-valuc <0.001 <0.001 

• T W1I CRs wore "" 1hc L YIClJ """ (I FS poIlCIlt IDld ) PS+NS paIlCIll). 

0.002 

PS+NS Patient. 
LY/cis Cisplatin 

tN=49) (N=S2) 

IS" S 
36.1 9.6 

23.4- 51.7 3.2-21.0 

0.002 
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Below is a table illustrating the subgroup analyses of the randomized and treated patients for 
tumor response. Again, Lilly grouped the patients as FS + PS and NS (in the above tumor 
response results, the groupings were FS and PS + NS). 

MEDICAL OFFICER NOTE: The response evaluation was based on the 
evaluations of the investigators. There was no subgroup analysis for the independent 
reviewers' results. The trends ofthe results were the same as the analysis above. 
The addition of vitamins was more prominent with this analysis. 

Table JMCH.1'.80. Summary of Results from Tumor Response Rate Subgroup 
Analyses 
H3E-MC-JMCH 

All RT LYicis Cisplatin Alone 
Number of Rate Number of Rnle Number of Rate 

N Responders (%) N ResJlOnders (%) N Responders· (%) 

Supplementation 
Group 

FS+PS 3n 123 32.6 193 88 45.6 184 35 19.0 
NS 70 7 10.0 32 5 15.6 38 2 53 

WBC 
<8.2 GIll 175 66 37.7 91 48 52.& 84 18 21.4 
28.2 GIll 272 64 23.5 134 45 33.6 138 19 13.8 

Duration of Response for Responding Patients 

The duration of tumor response was defined as the time from first objective status 
assessment of tumor response to the first time of disease progression, or death because of 
any cause. The duration of investigator-determined responses was used for this analysis. 
Duration of tumor response was analyzed for responders only (n=130) and the results are 
shown in the table below. 

MEDICAL OFFICER NOTE: The response duration evaluations were based on the 
evaluations of the investigators. There was no response duration analysis for the 
independent reviewers' results. 

The response durations ranged from 4.5 to 5.75 months. There was no significant difference 
between the alimta/cisplatin and cisplatin alone arms; there was a trend favoring the 
alimta/cisplatin arm in the RT (by approximately a month) and FS groupings compared to the 
cisplatin alone arm. There is minimal change in the duration of response with the addition of 
folic acid + B 12. 
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Table JMCH.11.25. Duration of Tumor Response Summary (Months) 
RT Population 
H3E-MC-JMCH 

RT PatieDIs FS Patients PS+NS Patierils 

LYfcw Cisplatin LYfcis Cispbtin LYfcis Cisplatin 
(N=93) (N=37l (N=76l (N=32) tN=I7) tN=5} 

Minimum -
25th percentile 355 H 3,6 3,6 3,0 4,7 
Medi.m 5.75 4,7 5.8 4.5 5.7 5.6 
95% a fOr median 4.9 -6.6 4.1 -6,6 4.9 -6.5 3.9-6.6 3.0 -12.7 2.9-15,8 
75th percentile 9.1 8.8 8.8 7.9 12.7 9.4 

.... Maxiinuni --
Haurdratio 0.82 0.80 0.98 
95% a fOr h.uard ratio 0.60-134 0.57 -138 0.30-231 
LoS-r.mk p-vaIue 0.589 0596 0.723 
Wilcoxon p-value 0.380 0.277 0.939 

Proh1bility of duratioo of 
tumor response lasting 4t 
least (0'): 
3 months 0.86 (79) 0.78 (29) 0.89 (67) 0,78 (25) 0.71 (12) 0.80(4) 
6 months 0.48 (44) 0.35 (13) 0.48 (36) 0.34 (II) 0.47 (8) 0.40(2) 
9 months 025 09) 0.21 (7) 0.21 (12) 0.18 (5) 0.41 (7) 0.40(2) 
12mooths 0.12 (9) 0.09 (2) 0.07 (4) 0.07 (I) 0.29 (5) 0.21> (I) 

J\m:ent censored 7.5 10.8 9.2 12.5 0.0 0,0 

In = lUImber of responding paf,ents known to be progression.free at indicated time. 

APPEARS nHS WAY 
ON ORIGiNAL 
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Clinical Benefit 

The Clinical Benefit (CB) response rate was evaluated by using an algorithm of performance 
status, analgesic consumption, patient-reported pain intensity, and dyspnea. CB response was 
analyzed using three different methods. See table below. 

FDA Lilly Mesothelioma ~ost Conservative 
Recommendations for MTA Trial IEvaluation Method 
Mesothelioma trial 

~ 50% reduction 
~hange in Pain ~ 50% reduction ~ 10 mm decrease on ogether with a > 10 
ntensity ~ 100 mm visual !mm decrease on a 100 

tmalog scale ~ visual analog scale 

rhange in Analgesic ~ 50% reduction ~ 50% reduction ~ 50% reduction 
~onsumption 

~hange in Performance ~ 20 point ~ 20 point ~ 20 point 
~tatus mprovement mprovement mprovement 
Kamofsky) 

iDyspnea ~ 50% reduction ~ 10 mm decrease on ~ 50% reduction 
Pi 100 mm visual ogetherwith a> 10 
~nalog scale mm decrease on a 100 

mm visual analog scale 

The results for duration of CB response and individual parameter changes using the hybrid 
method were also provided. 

Patients were qualified for the CB analysis if they had baseline observations for all four 
parameters and if they were symptomatic in terms of dyspnea, pain intensity, or analgesic 
consumption. Additionally, patients must have had at least one postbaseline observation 
in any of the parameters. A total of 184 patients in each treatment arm qualified for 
analysis of CB response (table below). 

Table JMCH.11.27. Base6ne Clinical Benefit Response Qualification 
RT Population 
H3E-MC-JMCH 

Number of patients qualified 
Basedondyspne.'l 
Based on pain intensity 
Based on lDlalgesic consumption 

Number of patients not qual i fied 
Missing baseline parameter 
Net omatic 

164 
147 
93 

42 
14 
28 

79 

38 
II 
21 
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Clinical Review Section 

The table below summarizes the CB response rates for all three methods. For all 
methods, CB response rates were higher in the alimta/cispJatin arm than the cisplatin alone arm; 
these differences were :not statistically significant. The data indicate that a number of patients on 
th~ climta'cispJatin arm had palliation of symptoms or improved performance status. Response 
rates in both treatment anns were lowest with the hybrid method and highest with the Lilly 
method. Patients scoring hjgh baseline values for pain and dyspnea were less likely to show 
improvement under the FDA method as compared to the Lilly method because greater 
magnitudes of change were required. Using the hybrid method, the median duration of response 
was three cycles for cisplatin alone (range, 2 to 6) and four cycles for L Y Icis (range, 2 to 11). 

As an example, using the FDA criteria for clinical benefit response 44 of 194 (24%) 
alimta:'cisplatiIl RT patients and 17 of 184 (17%) RT cisplatin alone patients had a clinjcal 
b~nefit response (PR + CR) (p = 0.12). 36 of 135 (27%) alimtalcisplatin FS patients and 28 of 
13 7 (20~'o) FS cisplatin alone patients had an objective response (PR + CR) (p = 0.254). 8 of 49 
(16%) alimtalcisplatin PS + NS patients and 3 of 4 7 (6%) PS + NS cisplatin alone patients had 
an objective response (PR + CR) (p = 0.2). 

It is noted that within the alimtalcisplatin arm, adding folic acid + Bt2 added 10.4% to the 
response rate or increased the response rate by 69%. It is noted that within the cispJatin alone 
arm, adding folic acid + B12 added 14% to the response rate or increased the response rate by 
233% .. 
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Table JMCH.11.28. Summary of Clinical Benefit Response 
RT Population 
H3E-MC..JMC H 

LYlcis 
(N=I84) 

CisplaliD 
IN=I841 Fischer Exactj)-: wille 

FDA 
Lilly 
H~id 

44 (23.9"1.) 
.50 (271) 
39 al2l 

31 (16.8"10) 
43 (23.4) 
25 (13.6) 

Table JMCH.11.29. Summary of Clinical Benefit Response - FS 
RT Population 

FDA 
Lilly 
Ff}Ilrid 

H3E-MC..JMCH 

Lyrcis 
(N=I35) 

36 (26.7%) 
42(31.\) 
31j2J~0} 

28 (20A"~) 
36(26.3) 
23 (16.8) 

Table JMCH.11.30. Summary of Clinical Benefit Response- PS+NS 
RT Population 
H3E-MC..JMCH 

L Vlcis CisplatiD 

0.120 
0.472 
0.073 

0254 
0.422 
0226 

CN=49) (N=47) Fischer Exact p-wille 
FDA 8 (163%) 3(6.4%) 0100 
Lilly 8(163) 7 (14.9) 1.000 
Hvbrid 8 (16.3) 2 (4.3) 0.092 

Table JMCH.11.31. Summary of Patients with Improved Clinical Benefit 
Parameters (Hybrid) 
RT Population 
H3E-MC.JMCH 

LV/cis Ci~latiD 
CB CB 

All Responder. All Responders 

CB Parameter (N=I84) (N=39) (N= 1 84) (N=25) 
Perfurmance status 5 4 5 4 
Dyspnea 25 18 II 8 
PaiD intensq: JO 22 13 10 
Anal~ic cansumptim (AC) 37 20 19 10 
PaiD (pain Intensity + AC) 46 32 21 17 

1 ptrameter 48 21 33 19 
2 parameters 15 12 6 5 
3 ptrameten 5 5 1 1 
4 parameters ) I 0 0 
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Clinical Review Section 

The table below compares clinical benefit response (the hybrid method) with best tumor 
response. The table provides a summary of CB response based on the hybrid method 
versus best tumor response. Lilly notes that patients with insufficient data were primarily those 
who had a best tumor response of progressive disease or whose lesions were considered 
nonevaluable; there is no indication whether responders were derived from the investigators 
pool or the independent reviewers pool. Although most patients who were CB responders were 
also tumor responders or had stable disease, most patients who were tumor responders were not 
clinical benefit responders. 

Table JMCH.11.32. Clinical Benefit Response by Tumor Response 
RT Population 
H3E-MC:.:.JMCH 

.ID/Cl.p 

ClinIcal Benet' 1 t 

InsufficIent 

Bal/CIBp 

Cllnlcal BI!DBfIt 

lllsutrlcll1!!1lt 
ReapcmCllr BtalJle Pal lure nat. Total lleapoDdar staM.e Pa1.1ur. Data Total. 

09arall CJI+PII •• 16 
9tU4y SD 10 17 
TllmOr PD 1. 

llespo:rlJIe other 1 

'nJtal .. •• 
~lD1cal Deneut·lIesponsa DefinItion - IIJBIlID 
ll][p.OBCP. SASDCRO(SaurrtIlA) :lDAL LOCX 

14 .. 7. 
U 5 61 

14 14 
10 11 

------------
70 U 104 

APPEARS THIS WAY 
ON ORIGINAL 

• 
1< 

.. 
10 11 2t 
2. ]t 77 
it .5 21 •• 

1. , 10 

------------
5 • 70 )J 104 
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Clinical Review Section 

Exposure 

Completion of six cycles of treatment was achieved in 53.1 % of alimtalcisplatin treated patients 
compared to 40.1 % of those treated with cisplatin alone. According to Lilly, the most common 
reasons for not completing six cycles included unsatisfactory response to treatment 
(alimta/cisplatin 27.0% versus cisplatin alone 45.5%), one or more adverse events 
(alimtalcisplatin 11.9% versus cisplatin alone 8.1 %), patient decision or personal conflict 
(alimtalcisplatin 4.9% versus cisplatin alone 5.0%), and satisfactory response as perceived by 
patient and/or physician (alimtalcisplatin 5.3% versus cisplatin alone 1.9%). 

Although the median number of cycles given was the same for both alimtalcisplatin and cisplatin 
arms with no folic acid + B12 supplementation, there was a larger increase in cycles given in the 
alimtalcisplatin arm compared to the cisplatin arm with the addition of folic acid + B12. 
Interestingly, there was an increase in cycles given within a treatment arm with the addition of 
folic acid + B12 in both the Alimtalcispaltin treatment arm and the cisplatin alone treatment arm 
(table below). 

Table JMCH.12.13. Summary of Cycles Given 
RT Population 
FSand NS 
H3E·MC-JMCH 

L Y/cis 
FS NS 

Cisplatin 
FS NS 

Completed Cycles (N=168) (N=32) (N=163) (N=38) 

Mean 4.9 3.2 
Median 6.0 2.0 
Standard Deviation 2.2 1.8 

Minimum / Maximum 

4.0 
4.0 
2.1 

32 
2.0 
1.8 
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CLINICAL REVIE'" 

Clinical Review Section 

Sponsor's Summary of Efficacy 

1) Treatment with LY231514/cisplatin was superior to cisplatin monotherapy in the 
randomized and treated population in tenns of the following endpoints: 

• longer survival 
• longer time to disease progression 
• higher tumor response rates 
• improvement in pulmonary function 
• improvement in clinically relevant symptoms c~mmonly associated with malignant 
pleural mesothelioma. 

2) The superiority of L Y23] 514!cisplatin over cisplatin monotherapy was 
maintained even when clinically relevant prognostic factors were taken into 
account. 

3) The superiority of L Y231514/cisplatin over cisplatin monotherapy was 
maintained in the fully supplemented subgroup. 

4) Folic acid and vitamin BI2 supplementation also improved the clinical outcome 
regardless of the treatment ann. The advantage was associated with more cycles 

.. delivered in the fully supplemented subgroups. 

APPEARS THIS 1.'lJAY 
ON ORIGINAL 
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CLINICAL RE'1E'V 

Clinical Review Section 

3.3 FDA's Assessment of JMCH Efficacy 

Clinical Issues 

The Number of Patients 

574 patients wert consented and entered; patients deemed eligible were randomized. Of the 456 
randomized patients, 228 patients were randonUzed to the MTA/cisplati'1 ann, and 226 of these 
patients received the assigned study drugs. SinUlarly, 228 patients were randomized to the 
cisplatin alone arm and 222 of these patients received at least one dose of cisplatin. 

Belew.' is a table that illustrates the variation in the number of patients reported as entered and 
enrolled on the JMCH studv and used in the analvses 

" " I TOTAL r ALIMTAJCISPLA TIN 

Orieinal designed enrollment 280 
Population entered and 472 
screened for eligibility (2002 
ASCO plenary session 
presentation) 
Entered (consented) in NDA 574 
Entered (consented) in 573 
3/17/2003 LillY submission 
Enrolled (randomized) 4561.9 

. Rand~mized and treated 448 
Fully supplemented + ]68 140 + 58 141 = 226 
(partially supplemented + not 
supplemented) 
Supplemented with 331+JJ7 
(folic acid + vitamin B 12) + 
nol supplemented 
3117/2003 submission 
Survival, TTP, TTF, subgroup 448 
analyses 
Model selection for survival 434 
time Cox reeression analysis 
Eiigible for response 447 225 14l 

evaluation 

Independent review, 194 
2113/2002 

Independent review 197 
6!10/2002 

139 This should be the intent-to-treat population. 
140 This represents a 15% increase over the designed enrollment. 
141 Not supplemented: 32 alimta/cisplatin; 38 cisplatin alone 

I CISPLATIN 
II 

163 + 59 = 222 

222 

195 

200 
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CI,JNICAL REVIE\" 

Clinical Review Section 

The Sponsor labeled t~e patients randomized and treated as the RT population (i.e., 226 
MT Alcisplatin; 222 cisplatin). This was in lieu of intent to treat population (ITT) (i.e., 228 for 
both the MT Ncisplatin and cisplatin anns; it was noted that in the published report about the 
results of the JMCH trial, the population of patients defined as RT was called the ITT 
population 143; "i..'!tent to treat", "intent-to-treat", and "ITT" were not found in the 25,000 page 
clinical study report. The table below illustrates the discrepancy between what the protocol 
states and how the reports were v.Titten. 

STUDY REPORT, ORlGINAL 

I PROTOCOL PACKAGE INSERT, JCO ARTICLE 

page number page number 
in 1M CH study report in JM CH study report 
All randomized patients will be All patients in the R T population were 
evaluated for survival and included in the analyses 
secondary time to event of survival and other time-to-event 
Efficacy measures. measures. l44 

p.962 p.5 . 

All enrolled patients meeting the Enrolled patients who met the following 
following criteria will be evaluated criteria were included 
for tumor response: in the analyses of tumor response rate: 

: - Histologic diagnosis of malignant - histologic diagnosis ofMPM 
pleural mesothelioma. - no prior systemic chemotherapy 
• No prior systerruc chemotherapy. • no concurrent systemic chemotherapy or 

I • No concurrent systemic radiotherapy I I chemotherapy or radiotherapy. • presence ofunidimensionally or 

I I- Presence of unidimensionally bidimensionally measurable disease or 
and/or bidimensionally measurable both 
disease. • treatment with at least one dose of 
• Treatment with at least one dose LY231514 
of both MTA and cisplatin and cisplatin (Ann A) or one dose of 
(Treatment cisplatin 
Ann A) or one dose of cisplatin (Arm B). 
(Treatment Arm B). A patient who p.5 
Discontinues from the study due to 
unacceptable drug toxicity prior to 
Receiving one complete cycle of 

142 According to Lilly, "One patient (on the LY/cis ann) did not have 
measurable disease at baseline and therefore did not meet the criteria for inclusion in the 
analysis of tumor response." . 
143 VOQelzanQ et aL J elin One. 2003;21 :2636-2649 
14': Th; flv1CH study report acknowledges this discrepancy on p. 122. 
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CLIJ\'I CAL REVIE'" 

Clinical Review Section 

PROTOCOL 

'. 
page number 
in JM CH study report 

i therapy will be included in the 
I efficacy 
I Analysis. 
p.962 
All patients who receive at least 
one dose of MT A or cisplatin 
(Treatment Ann A) or one 

, dose of cisplatin (Treatment Ann 
B) will be evaluated for safety. 
p.962 

Potential discontinuation from 
stUdy for both alimta + cisplatin for 
severe toxicity, except for tinnitus 
or significant clinical hearing Joss 
(only cisplatin discontinued) 
p. 940 -942 

I While tumor response data as 
reported by study investigators will 
be 
Presented in the final report, the 
final tumor response rate results 
will be based on the independently 
reviewed response data. 
p.966-967 

For a discrepancy bet\veen the 
assessment of the independent 

I panel and that 
Of the investigator, the 

, independent panel's assessment 

STUDY REPORT, ORlGINAL 
PACKAGE INSERT, Jeo ARTICLE 

page number 
in JMCH study report 

I 
I 

Safety: All patients who received at least I 
one dose of 

I L Y231514 or cisplatin (Ann A) or one 
dose of cisplatin 
(Ann B) were evaluated for safety by I 

1 
assessments of exposure 
to study drug, treatment-emergent adverse 
events, serious 
adverse events, CTC (Version 2) toxicities 
for both laboratory 
and nonlaboratory values, central 
laboratory analytes, vital sign 
measurements, and blood transfusions. 
p.6 
CRF 

I Alimta: no adjustment of dose 

Cisplatin: no adju~tment, reduction, or 
omission of dose 
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Clinical Review Section 

STUDY REPORT, ORIGINAL 
PROTOCOL PACKAGE INSERT, JCO ARTICLE 

page number page number 
in 1M CH study report in 1MCH study report 
was to take precedence. 
p. 107 

The table below lists the reasons why 8 patients did not receive study drug, and thus were not 
included in the safety analyses. Non-inclusion of these 8 patients is appropriate in the safety 
analyses because the patients did not receive drug. However, they should be included in an lIT 
analyses of efficacy. 

Tablo JMCH.12.1. Pationts Randomly Assignod T roatmont But Not Troatod 
H3E.MC.JMCH 

lmmtig."" Silol 
i p,timl Ntunber Trmtmml AmI Rmor.n 
111·1342 C;.plaliD 
136-1634 c;.p1otiD 

IncIu,j£JJI aili!ia nat ""I 
Pllllmitdocisim 

142-1472 CiJpLUiD Patient d;Jcisim 

201-2200 CispIatin Patillnl docisim 

213-2133 CispIatin lncIuiiDn ail ..... nat 1Di!I 
301-3161 LYlcis DilCUIIIiJIwII hom\&! Qfh)p<lllonlimi 

51G-SIO'J LYIeis Doath(fromstudyw.. .... ) 
rol~14 CUpIotiD Plllimlt docisim 

1 Tbia patient ",a:i .. d bym.tioo, .xp<:ricncod anSAE, aod dis:1lIlIimIrd. !iudy drug .... DOl 
IlhniniJtczd. 

These patients were included in a FDA intent-to-treat survival analyses but not in the safety 
analyses because they did not receive treatment. This will be provided in FDA's section 
regarding the survival analysis. 

APPEARS THIS WAY 
ON ORIGINAL 
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CLI~ICAL REVIE\" 

Clinical Review Section 

Below is a table illustrating by country the pleural "mesothelioma" patients who were entered 
and enro!Jed. Nineteen percent of the patients enrolled were from the United States; 81 % were 
from outside the United States. Out of the 574 patients consented and entered, 118 were not 
enrolled on study ThIck. Twenty-nine percent of the entered patients from the United States 
were not enrolled in the ]MCH study; overall 21 % of patients entered were not enrolled on the 
S tud 1y. 
I EN1ERED El'\'ROLLED % %NOT % OF PATIENTS 

E!\TROLLED E]\'ROLLEDIN El\TROLLED IN 

I STUDY STUDY ASA 
WHOLE 

1United States 122 87 71.31148 28.68852 ) 9.1 0 

1germanv 90 80 88.88889 IJ.1ll11 17.5 
[France 55 48 87.27273 12.72727 10.5 
iAr2entrna 15 11 73.33333 2666667 2.4 
Australia 34 33 97.05882 2.941176 7.2 

I,Belgium 26 18 69.23077 30.76923 3.9 

~L. 39 30 76.92308 23.07692 6.6 
iiUniled Kingdom 31 20 64.51613 35.48387 4.4 
'Canada 7 6 85.71429 14.28571 1.3 

'Czech Republic 6 6 100 0 1.3 
finland 22 19 86.36364 13.63636 4.2 
ilndia 16 12 75 25 2.6 
iPoland 38 31 81.57895 18.42105 6.8 

.' SQai;1 16 14 87.5 12.5 3.1 
'rai"an 2 2 100 0 0.4 
IChile 7 5 71.42857 28.57143 1.1 
i~1exico 25 16 64 36 3.5 
iSio\'akia 

, 
3 2 66.66667 33.33333 0.4 1 

i!Si:l2apOre 1 0 0 100 0 
I!Turkev 19 16 84.21053 15.78947 3.5 

Il:!:£tal 574 456 79.44251% 20.55749 
I Difference Mean: 76.5% 

(not entered): 
118 

Median: 
79.3% 

Although specific reasons for not enroIling and randomizing patients were indicated on The 
ENTRY PROCEDURES AND CRITERIA FOR ENROLLMENT form (p. 1179-1181 of the 

. ]MCH study report), this source documentation information was not provided in the NDA. In 
response to a fDA query about the reason the 118 patients entered were not enroIled,145 Lilly 
provided the information illustrated in the table belo\v.146 Again, no source documents were 
submitted and reviewed. 

14, FDA q;Jel)' sent 8/14/2003; Lilly response received 9/2/2003. 
1'6 No source documents, i.e., The ENTRY PROCEDURES MTD CRITERIA fOR ENROLLMENT forms for the 
patients, were submitted. 
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Clinical Review Section 

I MOST II\IPORTANT REASON THAT PATIENT TOTAL 
WAS NOT ENROLLED ON JMCH NUJ\1BER OF 

PATIENTS 
No histologically proven diagnosis of 

mesothelioma147 
7 

Non-measurable diseasel4~ 8 
KPS < 70 14 

I Estimated life expectan~y of a least 12 .... eeks I ! 

Patient comj)liance and ~eo~ra~hic ~oximity 3 

I Adequate organ function: creatinine clearance < 45 19 
mllmin 

Adequate or£an function: elevated liver enzymes 7 
Adequate organ function: albumin < 3 g/dL or 2.5 25 

g/d) (after amendment c) 
Homo9'steine level (amendment B) 4 

Signed informed consent 1 
Prior systemic chemotherapy 2 

Serious concomitant systemic disorders 1 
Second ~rimary malignancy 1 

Inability to interrupt aspirin or other nonsteroidal 1 
anti-inflammatory agents 

I Disease which can."1ot be radiolo£ically ima~ed 2 
Weight loss 1 

Patient refusal 13 
Ea~th (before randomization) 8 

The reasons for non-inclusion in an ITT analysis given for the 8 randomized but not treated 
patients were not different than the reasons outlined for the 118 non-enrollees. Also, patients 
were enrolled, who did not have a histologically proven diagnosis of mesothelioma by 
independent pathologist review and for whom independent reviewers of the images did not 
record any measurements of the disease; these were reasons listed for not enrolling patients on 
study JMCH. 

147 30 patients were enrolled (randomized and treated), in whom the pathology of malignant mesothelioma was not 
confirmed by the independent pathologist reviewers. 
I'~ 20 patients were enrolled (randomized and treated), who both independent reviewers did not record any 
measurable disease in the images for the patients. 37 patients were enrolled (randomized and treated), who one of 
the independent reviewers did not record any measurable disease in the images for the patients; in nine of the cases, 
two out of three independent reviewers did not record any measurable disease. 
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Clinical Review Section 

Cispiatin Exposure in JMCH 

In the pre-NDA meeting BriefIng Document (scheduled for the January 30, 2002), the proposed 
lndication for malignant pleural mesothelioma stipulated: '. 

--'-- _ Also, the proposed 
Dosage and AdIr.inistration section of the package insert outlined three regimens: '-:-

.. - ~ The draft Protocol for 
trea~nent, JMFE (submitted April 3, 2002, serial #399), initially contained these regimens. 
The rationale fo, the inclusion of the -'--
was based on patients who could not tolerate cisplatin. FDA disagreed with l~e inclusion of 
two ofll)e three regimens ill the label and in the expanded access program. Tills was 
because the combination of alimta + cisplatin was reported to increase survival in Th1CH 
and there was no data that showed an increase in survival with alimta alone or the 
combination of _ _ _ Thus, the FDA 
did not believe it was appropriate to offer expanded access to alimta alone or the 
combination of ~. __ _ 

Later, in an amendment to JMFE (submitted 12/16/2002;), it was stipulated that patients would 
receive alimta + cisplatin who have been previously treated with cisplatin-based regimen and 
responded for six months, and who did not have mediCal contra-indications to receiving more 
cisplatin, i.e., renal insufficiency, significant neuropathy, ototoxicity and very low left ventricular 
ejection fraction. Again, all of these reasons did not appear appropriate to exclude cisplatin. First, 
patients, who have renal insufficiency and cannot have more cisplatin, cannot receive aiimta--a 
drug excreted renally. Second, patients who have a very low left ventricular ejection fraction, 
which contra-indicated cisplatin, may not tolerate three days of potent corticosteroids--a part of 
the alimta regimen. Third, patients who have a non-response to prior cisplatin can have cisplatin 
-Co alim:a in view of the c!aimcd synergy between cisplatin and alimta in an in vitro model. 

However, the promotion of. _ may have been derived from 
safety concerns or investigator preferences in JMCH. Review of the dose-intensity tables 
provided by Lilly in ihe JMCH study report suggested that overall planned cisplatin dose· 
int~nsiry was the same as plann~d alimta dose-intensity (table below). Based on this analysis, it 
did not appear that alimta was given without cisplatin to a signifIcant extent. 
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Table JMCH.12.4. 

Statistics 

Clinical Review Section 

Dose Intensity (01) 
RT Population 
H3E·MC-JMCH 

LY/cis 
L Y231514 Cisplatin 

NWllber of Patien Is 226 226 

Planned Mean f Patient (mglm2lweek) 
Delivered Mean / Patient 
Percenl of planned Dl (delivered/planned) 

166.7 
153.4 

92.0% 

Table JMCH.12.S. Dose Intensity (01) 

25 
23.2 

92.8% 

RT Population by Supplementation Status 
H3E·MC·JMCH 

L Y/cis 
LY231514 CiSI latin 

Statistics FS PS+NS FS PS+NS 
NWllber ofPatienls 168 58 168 58 

Planned Mean I Patient (mglm2,/week) 166.7 \66.7 25 25 
Delivered Mean/Patient 154.6 149.7 23.4 22.6 
Percent of pi all ned Dl (delivered/planned) 92.7% 89.8% 93.6% 90.4% 

In Appendix 16.1.10, Listing of Patients Receiving Test Drug(s) or 

Cisplatin 
Cisplatin 

222 

25 
24.1 

96.40/. 

Cisplatin 
Cisplalin 

FS PS+NS 
163 59 

25 25 
24.1 24.2 

96.4% 96.8% 

Investigational Product(s) by Lot or Batch Number (p.1763-1874), ofthe JMCH study 
report, it appeared that there were several patients who did not have cisplatin lot or batch 
numbers recorded at baseline and/or at some time during the study. Non-recording of the 
cisplatin lot number may have been because the site did not record it or the cisplatin lot number 
was not recorded because cisplatin was not given to the patient. Below is the portion of the CRF 
where the information was to be recorded. 

APPEARS THIS WAY 
ON ORIG.;r.JIIIL 

II q \;'l 
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Clinical Review Section 

Cfinical Report Form 
A Single-blind Randomized Phase 3 Trial of MTA plus 

Cisplatin versus Cisplatin in Patients with Malignant 
Pleural Mesothelioma 

H3E-MC-JMCH 

STUDY DRUG CT NUMBER : CISPLATIN ~ 

If two or mont vials with the same Lot number are used for the infusion; record the Lot number only 
:! olice: If there are only one, two, or three Lot nlimbers to record, leave Other spaces blank. 

~ 
Lot Number Lot Number Lot Number Lot Number 

." 

• 

Below is a table of patients on the alimta + cisplatin ann, who the cisplatin lot number was not 
reported at baseline and throughout the treatment. 

INVESTIGATOR PATIENT # # OF CYCLES dose delayed or reduced 
SITE cycle#-reason for dose 

delay or reduced 
107 1072 4 No 
107 1073 6 No 
107 1074 1 No 
109 1092 1 No 
124 1201 2 No 
130 1261 6 2,3,6-cisplatin & alimta 

delayed, creatinine 
clearance; 5-cisplatin & 

alimta delayed, 
neutrophil; 5-alimta 
reduced, stomatitis 

131 1272 4 4-cisplatin & alimta 
delayed, creatinine 

clearance 
131 1277 6 No 
142 1475 2 No 
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Clinical Review Section 

I TN"\'ESTIGATOR PATIENT ;: # OF CYCLES dose delayed or reduced 
SITE cycle#-reason for dose 

delay or reduced 

I 
510 5100 2 2-cisplatin & alimta 

delaved. anemia 
802 8020 2 No 
804 8040 1 No 

A sample from Appendix 16.1.1 0 is patient #130-1261 (also, included is patient #130-1196 who 
had the cisplatin lot numbers recorded). 

= ull E2,:C1sp 1 1".1 .". 
I1ltl' eu,u.7Dt 
u •• , "'"' n.n. CU'UTDI 
H"~ ..... 
l..l'h' CI11U'fDt 

1"" ...... 
1.JllU CU'U.1D 
HI': ...... 
llU''1 t'15PUTIII 

14 .. ' xu 
111101; C'U'UUII 

1)(' llt;l JlD./CUp 1 . lUU "'" • ~ •• u 
• 1.'" ..... 

1"'1 ..... 
''''1 "'"' ;u •• , ..... 

Below is a table ofpatients on the alimta + cisplatin arm, who the cisplatin lot number was not 
reported at baseline and the cisplatin lot number was reported in later cycle(s). 

; D\'VESTIGATOR PATIENT # # OF CYCLES TOTAL # dose delayed or 
I SITE CISPLATTN LOT CYCLES reduced 
I }\'UMBER NOT cycle#-rcason for 
I REPORTED dose delay or 

II 
reduced 

130 1266 1 st 2 cycles, 6th 6 no 
cycle 

i 131 1044 1 st 2 cycles, 6th 10 no 
cycle 

136 1631 1st 3 cycles, 5th- 12 4-cisplatin reduced, 
12th cycle; only 4th deafness; 5-12-
cycle with cisplatin cisplatin omitted, 

deafness; 9-alimta 
delaved, URI 

140 1450 1 st cycle 2 2-cisplatin & alimta 
reduced, nausea 

I 251 2550 1st 2 cycles 3 2-cisplatin & alimta 
I reduced, platelet 

I count reduced 
510 5103 1 st cycle 6 5-cisplatin & alimta 

reduced, 
dehydration 

I 554 5516 15t cYcle 3 3-cisolatin & alimta ! 

I 
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I j';\'E~;~~ATOR 

I 

t 
805 

CLI~ICAL REVIE\" 

Clinical Review Section 

PATIENT;. # OF CYCLES 
CISPLATIN LOT 

" l\ruMBER NOT 
REPORTED 

8070 1 st cvcle 

TOTAL # 
C'fCLES 

6 

A sample from Appendix ]6,1.]0 is patient #136-]631. 

'It Hll lID/CUP 1 In.2 .... 
2 lAt.2 lIrA 
) 1&"·1 MrA 

• 141.2 lIrA 
,.:.1i11 caruulI , 1(1.1 -, 14"1 .... 

1 1.t'1 .... 
I 1'''1 Jll'A 

• 1''': -10 1"0 MrA 

11 1'''1 MrA 
~ HUl lIrA 

dose delayed or 
reduced 

cycle#-reason for 
dose deJay or 

reduced 
delayed, creatinine 

clearance 
no 

Below is a table of patients on the alimta + cisplatin arm, who the cisplatin lot number was 
repoI1e db r dh'I'] b d'l I() at as:e me an t e CISP atm ot num er was not reporte In ater cve e s , 

l1\'\'ESTIGA TO PATIENT :I # OF CYCLES TOTAL # TOTAL # OF dose delayed or 
RSITE CISPLATIN. CYCLES MT A+CISPLA T reduced 

LOT NUMBER PTS, @ SITE cycle#-reason for 

Ii 
NOT dose delay or 

l REPORTED reduced 

I~ 
104 1046 2,3,8-11 II 2 no 
i19 1146 3,4 6 2 no 

1\ 130 1191 2,3,4 6 4 no 

I 131 1278 2 6 10 2-cisplatin & alimta 

I delayed, creatinine 

I 
clearance; 3-cisplatin 

& alimta delayed, 
white blood count 

136 1633 8,9; CYCLES 1- 9 2 no 
6 were not 

reported for both 
cisplatin +alimta, 

142 1476 2,3,4,5 5 3 2,4, 5-cisplatin & 
alimta delayed, 

I 
creatinine clearance; 
2-cisplatin & alimta 

reduced, serum 
creatinine increased 

I 510 5101 2,3 6 8 4-cisplatin & alL-nta t 
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I' l1\ "YEST1GA TO IpA TlHIT " ~ OF CYCLES TOTAL#. TOTAL # OF dose delayed or 
I I RSITE CISPLATIN CYCLES MTA+CISPLAT reduced 

I LOT ~'Ut-.1BER PTS. @ SITE cycle#-reason for 
N01 dose delay or 

I 

I 

\ 

I 

REPORTED reduced 
reduced,neutTophil 

count reduced -- ----.--
720 7200 4 4 7 3-cisplatin & alimta 

delayed and reduced, 

• vomiting; 4-cisplatin 
omitted, vomitting 

804 8046 3,5 6 6 no 

Samples from Appendix 16.1.1 0 are patients # 136-1633 and #720-7200. 

11' 10) wn..eul' 1 HO;.2 lin 
11ft" eU'l.UDI 
llUU (lIU,UDI 
UO.2 ... 
Ij ~'2 "" 

720 '71U IIIf!'AIC1.p 1 "HUH .... 
!p('iH' run.ltD 
U;llOH ... 
fXllh.J) C161 .... 'UI 

")]11" IrrA 
'.ol1})) c:lIn.uu 
U))1I11 lin 

The tables suggested that several patients might not have received cisplatin at baseline andlor at 
some time during the JMCH study. In response to FDA concern about this, Lilly stated that only 
1\\(\ p3tients--# 1.36-1631 and #720-7200 had cisplatin OIr,itted (response dated 9/19/2003). For 
patienL # 136-163, Lilly acknowledged that cisplatin was omitted cycles 5 -12. Appendix 16.1.1 0 
indicated that the cisplatin lot number was also not reported for cycles] -3. By using this 
appendix, there was no way to tell the difference between cycles that cisplatin was omitted and 
cycles that the cisplatin lot number was not recorded. Also, Lilly stated that no patients on the 
ali~ta/cisplatin ann of study JMCH received .. ~ at baseline or at any time during the 
study and that there were no patients on the alimta/cisplatin ann of study JMCH who had alimta 
omitted and received only cisplatin at baseline or at any time during the study. 

In their response submitted 11/6/2003, Lilly stated, "on inspection of Appendix 16.1.1 0 in the 
JMCH study report, it might appear that some patients received Alimta but not cisplatin." 
Additionally, Lilly stated that the cisplatin lot numbers were not collected for these patients and 
that only two patients had cisplatin omitted in the alimtalcisplatin ann of study JMCH. 

In conclusion, the requests for inclusion of regimens of Co • 1 in 
the first proposed package insert and Protocol for Treatment were not based on infonnation 
generated in the pivotal trial, JMCH. Except for the two patients acknowledged by Lilly, Lilly 
stated that all patients on the alimta + cisplatin ann received both alimta + cisplatin while they 

. were on the JMCH study. 
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Survival: The Primary Endpoint 

No source documents were provided or reviewed. The FDA statistician used datasets submitted 
by Lilly on December 6, 2002. The datasets were located in the Electronic Document Room 
(EDR) ofCDER of FDA under the Letter Date "24-0CT-2002" and "6-DEC-2002", 
respectively. The major data set for the efficacy analysis was "SURVLOCK" which defines the 
survival time and events. 

Survival Analysis of Randomized and Treated Patients 

Below are the results of the FDA statistician's survival analysis of study JMCR. 

Table 1. Primary Endpoint: Survh'al forRT Population (FDA Analysis) 
RT Population FS Population 

(N=448} iN=3311 
L V!cis Cisplatin LV/cis Cisplatill 

(N"'226) (N=222) (N=168) (N=163) 
n(%~ n(%) n(%) n(%) 

Palients dead' 145 (64) 159 (72) 95 (57) 103 (63) 

~urvi~!!1 time (mQniWl 
. Median 12.1 9.3 13.3 10.0 
(95%CJ) (10.0,14.4) (78,107) (11.4,14.9) (84,11.9) 

p-value" 
Long-rank 0.021 0.051 
Wilcoxon 0.(128 0.U39 

Hazard Ralioc 0.766 0.758 
95% CJ For J·lazard RatioC (0.61,0.96) (0.57, 1.0) 

Statistical reviewer's results based on the analy§is data sets provided by the sponsor. 

PS+NS Population 
~'N=1l7) 

LV/cis Cisplatill 
(N=58) (N=59) 
n(%) n(%~ 

50 (86) 56 (95) 

9.5 7.2 
(8.1, 10.8) (6.5,9.9) 

0.253 
0.440 

0.798 
(0.54, 1.17) 

• Patients were died for different reasons: study disease related study toxicity, and other causes. 
b P-value is based on the test results for tbe two treatment groups. 
C Hazard Ratio is based on dIe proportional-ha7Jlrds model with the treatment as single independent variable . 

. In the randomized and treated (RT) (n=448), the median survivals for alimta/cisplatin and 
cisplatin alone were 12.1 and 9.3 months, respectively (log-rank, p=0.021); this was a 
statistically significant increase in median survival of2.8 months. In the subgroup149 of the fully 
folic acid and vitamin Bl2 supplemented patients (n=33 I), the median survivals for 
alimtalcisplatin and cisplatin alone were 13.3 and 10 months, respectively (log-rank, p=O.OSI); 
this was a marginally statistically significant increase in median survival of 3.3 months. In the 
underpowered subgroup of partially folic acid and vitamin B 12 supplemented plus never 

149 Lilly tested three models in the prognostic evaluation of survival the optimal parameterization was found to be 
Model FS+PS versus NS. A comparison of Model FS versus PS+NS (defined in the statistical analysis plan) had 
less prognostic power than the alternative parameterization (FS+ PS versus NS). This finding was based on the fact 
that Model FS+PS versus NShad a smaller p-value for the supplemenatation group factor and a larger log-likelihood 
value. These results suggested that, with respect to survival, PS patients were more like FS patients than NS patients. 
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supplemented patients, the median survivals f<?r alimta/cisplatin and cisplatin alone were 9.5 and 
7.2 months, respectively (log-rank, p=0.253); although this was a 2.3 month increase in survival, 
it was not statisticaI!y ~ignificant. The hazard ratios 0[0.766, 0.758, and 0.798, for the 
respective survival ana'lyses were consistent with regard to a survival benefit in the 
aIimta'cisplatin arm compared to the cisplatin alone arm. 

"Intent-to-Treat" Analysis of Survival 

There were 8 patients (2 alimta/cisplatin, 6 cisplatin alone) who were randomized and not 
included in the survival analysis. With 456 randomized patients (304 events, 152 censored), i.e., 
448 + 8 patients, the results of the FDA survival analysis were: 

I--
I D,TENT -TO- TREAT A.LlMT AJCISPLA TIN CISPLATIN p-value 

(N=153) AlONE log-rank 
(N=150) 

Suryival, median 12 months 9.3 months 0.0205 
(95% CI) (10, ]4.4) (7.8, 10.7) 

In the intent-to-treat population (n=456), the median survivals for alimta/cisplatin and cisplatin 
alone \\iere 12 and 9.3 months, respectively (Jog-rank, p=0.0205); this was a statistically 
significant increase in median survival of 2.7 months. 

The intent-to-treat analysis (with the inclusion of the 8 patients, i.e., n=456) was comparable to 
the randomized and treated analysis (n=448) of survival. 

Confirmed Patho:ogical Diagnosis of Mesothelioma 

In the past, expert panels have been set up to review suspected malignant pleural mesothelioma 
cases. One editorialist wrote about the need for a panel of experts to review pathological 
material to guarantee the accuracy of diagnosis. ISO The reason for this is three-fold. First, 
epithelial cell type has been associated with a more favorable prognosis in most large series; the 
fibrosarcomatous type carries the worst prognosis, and the mixed type is intermediate. Second, 
it is important to differentiate mesothelioma from adenocarcinoma--tumors with histologic 
similarities--since it may influence the treatment and the natural history. Adenocarcinomas from 
primary lung, breast, ovar)', stomach, lcidney, or prostate cancer frequently metastasize to the 
pleura and can be extremely difficult to distinguish from epithelial mesothelioma cytologically or 
histologically. Metastatic adenocarcinoma with extensive pleural involvement may grossly 
resemble mesothelioma and has been called pseudomesothelioma. Third, sarcomatous 
mesotheliomas must be distinguished from fibrosarcoma, malignant fibrous histiocytoma, 
malignant schwannoma, and hemangiopericytoma. Synovial sarcoma and carcinosarcomas, 

i5Q Jen JR. Malignant pleural mesothelioma. A proposed new staging system. Chest. 1995;108:895-897) 
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which may also have mixed sarcomatous and epithelial components, usually present as a 
localized mass in the lung . 

. In gcn~rz.L mesothelioma is difficult to diagnose, even by expert pathologists. Initial 
misdiagnosis is common. 

In a FDA comment faxed to Lilly on 8/3112000,151 the importance of independent pathology 
review was stated: 

Although all patients may not have sufficient tissue for an independent review of 
histopathology, the slides should be available for review by an independent pathologist. 
The rigor of the study, regarding confidence in the histopathological diagnosis, will be 
decreased without independent review of all cases. In view that only one randomized 
trial in mesothelioma will be accepted for this indication, the one study in mesothelioma 
must be strictly performed. 

The following were amendments made to the JMCH protocol, regarding pathology and its 
independent review: 

19 June 2000 (-323 out of574 patients entered on study JMCH at this time)152: 

3.4.2.1. Inclusion Criteria - Not all patients have sufficient tissue for an 
independent review, but will still be allowed in our analysis. (p. 1141 of study 
report JMCH) 

Patients may be entered and randomized based on local pathology; however, 
independent centralized pathology review will be carried out on all patients if 
feasible. In case of a discrepancy between the assessment ofthe independent 
reviewer and the investigator, the assessment of the independent reviewer will 
take precedence. (p. 1145) 

24 January 2001 (-518 out of574 patients entered on study JMCH at this time): 

Patients may be entered and randomized based on local pathology; however, 
independent centralized pathology review will be carried out on all patients if 
feasible. In case ora discrepancy bet\'\een the assessment orthe independent 
reviewer and the investigator, the assessment orthe independent reviewer will 
take precedence. 153(p. 1166) 

III This was in response to submission serial #242, dated 7112/2000). 
IS~ Lilly met ... ,ith the FDA on 6/2112000, This was a follow-up to EOP2 re: mesothelioma indication. One ofissue~ 
for di~cussion was whether FDA would accept an interim analysis of secondary endpoints from the mesothelioma 
trial. 
15; The strikeouts were part of the citation. 
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The protocol submined in the JMCH study report stated: 

Histologically proven diagnosis of mesothelioma of the pleura in patients not candidates 
for curative surgery. Patients will be clinically staged using the IMIG TNM staging 
criteria (see Protocol Attachment JMCH.l). Patients may be entered and randomized 
based on local pathology; however, independent centralized pathology review will be 
carried out on all patients if feasibIe. l54 

On page 959 ofthe JMCH study report, it was stated that: ''I. - will assay the blood 
chemistries, homocysteine, and calculated creatinine clearance (CrCI) and will manage the 
centralized independent pathology review and phannacokinetic samples." 

However, the ENTRY PROCEDURES AND CRITERIA FOR ENROLLMENT 
fonn 155indicated that independent centralized pathology review was to be carried out on all 
patients. 

ENTRY PROCEDURES AND CRITERIA FOR ENROLLMENT 
CONT~ACEPTION il enwred through !Ch;cta.;): 

D SleriJaion .$l1\JiCiI Of rad • .uoM1ilu:Qd, D Intr~ device (UD) 

Vt<tt 0 
~lo1~ 

[J POO1-menopaU.aJ C Ccntaoe;l" .. imJjant' 01 Depo-~" 

D Oral a:>"1Ir>Cepti.oe,' D SlnCl aWinence 

D Oi3phro~n 0 SoI<a,t p.rnr "'00 i$ ..... c:IOmized 

[J Spon~' or .permitiOe· [J Nd "'lWlIi~ a.::Iive 

o Cond.,m a">d .p~rmicill;!· 0 NO apjji:atole 
ta~ .. It; INI< paliinll Of p"ppl.iJ;rlollJnaJ.~ 

"ErCa d;r,ai;CiDll'blanl ~ 0'1 u.. Co'lccrTiIJ1 ~I;;jcalm r,ai/i- "o~ ~~tind a OQp;ratW ~ 

Incklsion Criteria: The ans,o·t<$ fer em, 1·10 mu51 te YES 10 qualfy fer .iu~y. 
h. Ho 
o 0 1. HislOlCQicaDy p~n dia~OO!>i, of nefDIhelioma or toe pleura In pao..rn, ,.." ~, 

for curat\~ $u,,"!!r!. Pali!!rll! ",ill ~ diri:ally 'Ia~ed "'''~ t~e P,t~ TIIM stalling aUl'fia 
(~~ Prtlocol kUIl~ Jt.I·::H.l). PatienlS rna! ~ enlme and IWIdomizeo:! bned on 
1D:a~ ~hd~g,~ tn.· ... ·er. inde~rn!err: c5'IT"i;zed paihlolCQY re.ia<o· .. ;1 ~ carTied cU on 
all potients. In ca" of a dio",ep:mcy bet.·.en .... '''-'~rrI of the in:!eperdert 
... ;e. .... an:l .... inve.1igalU'. tht z,oeHm"nt of the lOde;en:lenl ~'; ... er .. ;11 take 
l7eoodence. 

For pathological diagnosis, the case report fonn (CRF) provided for checking-off of the box. 
There was no indication on whether the pathological and subtype diagnoses were from the local 
site or from independent centralized pathology review. 

15" Page 932 of the JMCH study report 
I" P2ge 1179 of the JMCH study report 
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In response to FDA query, Lilly responded with (dated 1110/2003): "One of the entry 
requirements for study JMCH was to have local pathologic confirmation of malignant pleural 
mesothelioma. This requirement was validated by independent (independent from the site) 
monitors who were fluent in the local language. In addition, local pathology could be validated 
by the FDA during site audits." 

In response to FDA query, Lilly responded with (dated 2/13/2003): "Regarding DODP's request 
for pathological confirmation documentation for the patients entered on JMCH, the monitors 
(independent from the site) verified that the diagnosis of mesothelioma on the Case Report Form 
(CRF's) matches the diagnosis shown on the local pathology report." 

Although the published report of the JMCH study did not mention central review of pathology 
specimens,156 the accompanying editorial stated that "Central review of all CT scans and all 
pathology specimens was performed. This rigorous approach to analysis lends credibility to the 
study results, especially in a disease for which correct pathologic diagnosis can still be difficult, 
and for which there has been little uniformity in measuring response to treatment.,,157 

156 Vogelzang NJ, Rusthoven JJ, Symanowski J, et al: Phase III study ofpemetrexed in combination with cisplatin 
versus cisplatin alone in patients with malignant pleural mesothelioma. J Clin Oncol 21 :2636-
2644,2003 
157 Rusch VW. Pemetiexed and Cisplatin for Malignant Pleural Mesothelioma: A New Standard of Care? Journal of 
Clinical Oncology, 21 :2629-2630, 2003 
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The infoiTIlation below, regarding independent central pathology review, was requested from 
Lilly on 9/2/2003 and the response received by FDA on 9/22/2003. 

INDEPENDENT RA"t>.;DOJ'vllZED AND 
I CENTRAL PATHOLOGY TREATED, N=448 

REVIEW CATEGORIES (%) 

I Independent review 302 
! confirmed pathology of (67%) 
mali!!nant mesothelioma 
Independent review 16 
suggestive/consistent of (3.6%) 

I mali!!llant mesothelioma 
Independent review did not 30 
confirm pathology of (6.7%) 
mali!!nant mesothelioma 
Documented as tissue 13 
unsatisfactory to confirm (2.9%) 
pathology 
Not feasible to send in 87 
sampJes for independent (19.4%) 
pathology review 

67% of the randomized and treated patients had the diagnosis of mesothelioma confirmed by 
independent review; 3.6% of the randomized and treated patients' pathology was suggestive 
o[,consi~tent with malignant mesothelioma. 6.7% of the patients did no. have the diagnosis of 
lTIc-s0thlioma confirmed. 22.3% of the patients' either had tissue that was unsatisfactory to 
confirm pathology or it was not feasible to send samples for independent pathology review. In 
view that only one randomized trial in mesothelioma will be accepted for this indication, the 

... JMCH study in mesothelioma was not strictly performed. 

Lilly stated that "no adjudication took place In cases where there was discrepancy between local 
and centralized pathology reviews."J58 . 

The information provided on independent pathology review did not take into account the 
histological subtypes of mesothelioma , i.e., epithelial, sarcomatoid, and mixed. As stated in 
FDA's BACKGROUND ON MESOTHELIOMA section in this review, the histological subtype 

. ofmesothelioma--a baseline stratification factor in study JMCH--can have impact on prognosis 
alld an imbalance would affect the results of a survival analysis. FDA requested this 

l~, Response received from Lilly dated 9/22/2003. 
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infonnation, as well as, the charter ofthe independent pathology review and what responsibilities 
were charged to the review. 159 

Lilly sent FDA a flow sheet, illustrating the Independent Pathology Review on 12116/2003. Note 
the date on the sheet is "27Sep02"--about a month prior to when Rolling submission ofNDA 
began and conflicts with prior amendments and correspondences from Lilly. 

1--....... --~~ 
1 

-.... .... -._ .. 
~'-

. -_ .. -.. ·UIiIIlLS 

Independent p~ Review Procea Flow 
IJMCWJMOA) - 27Sep02 

""",-_ .. ,.,.,...,..... - .. -~ 
• DSP.-.......... ...,.NPCIIt-.i; .a..~. 
.DSP"'~ __ Mp&Ift .. ~ ....... .(1.,... It'"*'- told . 

~ ........................... ~,,-..... 
(muMcJ--~ 

-------------• ~t:tI1lllCQ,$f"t ...... ~~"" 

""'" .: ._ . ..&hotJO'I~"~"'trnndlaQnOdll ... ~_b.,...,..,,.,....,._"" ....... ,. 
.~.IIIt ................... ~~. 
~ftllIIrtdIII~.~r 

• ~"""~tnd""l"""",~l) 
.T....,,....C:f~ .. ...., .. ~l" 

.~ar _ .... 
~ 

Summary ofthe Independent Pathology Review process: 

>
"o 
(.) 

LLI .... 
CQ -en 
en o 
A-.... en 
LLI 
CO 

• Local investigator site: slides or blocks, and local pathology report were sent to 

• At·--
-- pathologist interprets slide and enters diagnosis into a blinded database--Pathologist 
1 

DSP staff enters local diagnosis, subtype, differentiation into a blinded database-
Pathologist 2 

IF DiagnosisPathologistl = DiagnosisPathologist2 -7 results entered 

159 From the JMCH study report (p. 77)· _ _ - -
tissue samples for pathological determination (transported and reported via 

r :Analysis of tumor-
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IF DiagnosisPathologistl == DiagnosisPathologist2 -7 Pathologist 3 reads slides-7 
DiagnosisPatholo~iSt3 -7 FINAL 

In Lilly's resp(\nse (dated 9/22/2003) to FDA query, a statement was made that "no adjudication 
took place in cases where there was discrepancy bet\\leen local and centralized pathology 
reviews". According to the Independent Pathology Review Process Flbw outlined above, it 
appears that the determination by Pathologist 3 was the fInal diagnosis if there was a discrepancy 
between local and Pathologist 1 (review pathologist). 

Below is the analysis of mesothelioma subtype derived from independent pathology review 
subJ11jned by Lilly on 12116/2003. This analysis is on patients whose diagnosis of mesothelioma 
was confirmed and the mesothelioma subtype was confirmed or determined after independent 
reviev'!. 21 % of the 302 confirmed mesothelioma patients (alimtalcisplatin: 24%. 37 out of 153 
confirmed; cisplalin alone: I8%. 27 oulI49 confirmed) had their subtype changedfrom rhe 
designation determined at the investigators' sile. 

153 patients on the alimta/cisplatin arm had the diagnosis of mesothelioma confirmed by 
independent pathology review; 149 patients on the cisplatin alone ann had the diagnosis 
confirmed. 

folic acid and vitamin B12 supplement statuses were balanced on both anns in confirmed 
mesothelioma pathology patients (table below). 

i FOLIC ACID/V1TAl'v1l~ B12 ALIMT A./CISPLATIN CISPLATIN ALONE I 

SUPPLEMENT STATUS 
FS 111 108 
NS 20 27 
PS 22 14 

total 153 149 

. Stage was balanced on both anns in confmned mesothelioma pathology patients (table below). 

STAGE ALIMT AiCISPLA TIN 
la 6 
Ib 1 
11 26 

III 47 
IV 73 

? 
total 153 

CISPLA TIN ALONE 
4 
4 

23 
45 
72 
1 

149 
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Gender ",;as balanced on both arms in confirmed mesothelioma pathology patients (table below). 

iGENDER ALlMT AlCISPLA TIN CISPLA TIN ALONE 
1 

female 26 (17%) 25 (17%) 
I male 127 (83%) 124 (83%) 
! total 153 149 

Confirmed Pathological Diagnosis of Mesothelioma Subtypes 

The table below illustrates the list of pathological diagnoses entered from the investigators' site 
from patients with confrrmed mesothelioma. The independent review consolidated the varied 
mesothelioma diagnoses to subtypes of epithelial, mixed, and sarcomatoid. 

I PA THOLOGIC DIAGNOSIS 

~ 

I Epithelial Pleur. Meso 

I: 
Mixed Cell Pleur. Meso 

. Sarcomatoid Pieur. Meso 
Biphasical Fleur. Meso 

Meso Fibrosum Cellular 
NeopM, Meso 

Papillar Pleur. Meso 

I Pleur. Meso 
Poorly Differentiated 

Carcinoma 
Tubulo-Papillar, Spindle Cell 

Meso Malignum 
Other 

Spindle and Epitheloid 
total 

INVESTIGATOR'S 

Alimta!cisplatin cisplatin 
alone 

107 107 
27 22 
10 10 
I 2 

1 
5 3 

1 
1 
1 

1 
1 
1 
1 

153 149 

INDEPENDENT 
REVIEW 

alimta/cisplatin Cisplatin 
alone 

130 127 
15 13 
8 9 

153 149 
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None of the results of the independent pathology subtype review and diagnoses were recorded in 
the DIAGDATA database (the CRF page is below) and there was no "blank" to record the 
information on the CRF. 

~~~_'T""afIiTA 
pu.~_C;,po;n"_wlh MaIgwtd--...-

• H31>!o1C.IIoDI . 
'WHi: INrnu.PATHDLOGICAl. OIltJ;NOSII 

Blliakrd~ia 

E!!I!!II" eH"'~ 
....... ,.,.. .......... !""" 

.. ,.F-~1. ...• ~. 0_'--
-0";' Ep;Ww~~··· 

0;'" IIiIIoIiCIIIPla ... __ 

o 0Ibs I:; m 
-- ~dlllglDh 0..,' 

Qar!.,.d h~dQlji....JcIiagno" 
(ClKtiall) .. 0", Urdhertialrd 

~ 0 .. 1Wir~ 
D..,M~~ 

c..
w
"'--D. Urban 

37 alimtalcisplatin patients had their mesothelioma subtype changed or determined after 
independent pathology review; 27 cisplatin alone had the subtype changed or determined. 

The table below illustrates the pattern of change in or determination of subtype diagnoses from 
the investigator to the independent review for the alimtalcisplatin arm. 

CHANGE IN PATHOLOGY FROM INVESTIGATOR TO INDEPENDENT REVIEW 
investigator's pathology independent review alimtalcisplatin 

pathology 
Mixed Cell Pleur. Meso Malign. Meso, Epithelial 17 

Type, Pleur. 
NeopM,Meso Malign. Meso, Epithelial 5 

Type, Pleur. 
Sarcomatoid Pleur. Meso Malign. Meso, Epithelial 3 

Type, Pleur. 
Spindle and Epitheloid Malign. Meso, Epithelial 1 

Type, Pleur. 
Other Malign. Meso, Epithelial 1 

Type, Pleur. 
Biphasical Pleur. Meso Malign. Meso, Mixed 1 

Type, Pleur. 
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I investigator's pathology independent review alimtaicisplatin I I 
I , 

~athology , 
, 

Epithelial Pleur. Meso Malign. Meso, Mixed 3 i 
I Type, Pleur. 
[-

Meso Malignum Malign. Meso, Mixed I 

I T~e, Pleur. 
Sarcomatoid Pleur. Meso Malign. Meso, Mixed 2 

I Type, Pleur. 
Epithelial Pleur. Meso Malign. Meso, I 

Sarcomatoid Type, Pleur. 
Mixed Cell Pleur. Meso Malign. Meso, 2 

Sarcomatoid Type, Pleur. 

The table below illustrates the pattern of change in or detennination ·of subtype diagnoses from 
the investigator.to the independent review for the cisplatin alone ann. 

CHANGE IN PATHOLOGY .FROM INVESTIGATOR TO INDEPENDENT REVIEW 

iinvcstigator's pathology 

" 
Biphasical Pleur. Meso 

, 

I 
Mixed Cell Pleur. Meso 

I 
Neop M, Meso 

I Neop I\1, NOS 

L-
I 

Papillar Pleur. Meso 
: 

Pleur. Meso 

Poorly Differentiated Carcinoma 

Sarcomatoid Pleur. Meso 

! Tubulo-Papillar, Spindle Cell 
I 

Biphasical Pleur. Meso 

! Epithelial Pleur. Meso 
I 

I I\1eso Fibrosum Cellular 

independent review cisplatin 
pathology alone 

Malign. Meso, Epithelial 1 
T~_e, Pleur. 

Malign. Meso; Epithelial 12 
Type, Pleur. I Malign. Meso, Epithelial 2 
TYl'e, Pleur. I 

Malign. Meso, Epithelial I 
Type, Pleur. 

Malign. Meso, Epithelial I 
T~e, Pleur. 

Malign. Meso, Epithelial I 
Type, Pleur. 

Malign. Meso, Epithelial 1 
T}'Pe, Pleur. 

Malign. Meso, Epithelial 2 
Type, Pleur. 

Malign. Meso, Epithelial I 
Type, Pleur. 

Malign. Meso, Mixed I 
T~e, Pleur. 

Malign. Meso, Mixed 2 
Type, Pleur. 

Malirn. Meso, Mixed I 
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I Type, Pleur. 
i 

Mixed Cell Pleur. Meso Malign. Meso, I I 
I 

I I Sarcomatoid Type, Pleur. 

In both treatment arms', independent pathology review shifted more patients to the epithelial 
mesvtheliom" subtypes or good prognosis sUbtype. There was a moderate decrease in the mixed 

. suhtype or intennediate prognosis sUbtype. There was minimal change in the sarcomatoid 
sUbtype or poor prognosis subtype. 

The two tables below illustrate the effect on prognosis due to the change in mesothelioma 
sUbtype from the investigators's site diagnosis to the independent pathology review diagnosis. 
Although there is an overall improvement in subtype prognosis, the changes appear balanced 
with respect to both treatment arms. 

lin"."i gator's pathology Independent review Alimtalcisplatin change in prognosis or 
pathology prognosis 

detennination 

I 
Mixed Cell Pleur. Meso Malign. Meso, 17 intermediate - "good 

Epithelial Type, Pleur. 

I Neap M, Meso Malign. Meso, 5 good 
Epithelial Type, Pleur. 

I 
Sarcomatoid Pleur. Meso Malign. Meso, 3 poor- ~ood 

Epithelial Type, Pleur. 

I 
Spindle and Epitheloid Malign. Meso, 1 intermediate- ~ood 

Epithelial Type, Pleur. 

Jl 
Other Malign. Meso, I good 

Epithelial Type, Pleur. 

!I 
Biphasical Pleur. Meso Malign. Meso, Mixed I unchanged 

Type, Pleur. 

I 
Epithelial Pleur. Meso Malign. Meso, Mixed 3 good - hltermediate 

Type, Pleur. 
l-

f 

Meso Malignum Malign. Meso, Mixed I intermediate 
T).'I'e, Pleur. 

i Sarcomatcid Pleur. Meso Malign. Meso, Mixed 2 poor - intermediate , 

/ Type, Pleur. 
Epithelial Pleur. Meso Malign. Meso, I good- poor 

I 
Sarcomatoid Type, 

Pleur. 

I 

Mixed Cell Pleur. Meso Malign. Meso, 2 intermediate - poor 
Sarcomatoid Type, 

Pleur. 
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lm'estigator's pathology Independent review 
pathology 

'I 
Biphasical Pleur. Meso Malign. Meso, 

Epithelial Type, Pleur. 
Mixed Cell Pleur. Meso Malign. Meso, 

I Epithelial Type, Pleur. 
NeopM, Meso Malign. Meso, 

Epithelial Type, Pleur. 

I NeopM, NOS Malign. Meso;-
I EQithelial Type, Pleur. 

!I 
Papillar Pleur. Meso Malign. Meso, 

Epithelial Type, Pleur. 
Pleur. Meso Malign. Meso, 

I Epithelial Type, Pleur. 
Pocrly Differentiated Malign. Meso, 

Carcinoma Epithelial Type, Pleur. 
Sarcomatoid Pleur. Meso Malign. Meso, 

Epitheiial Type, Pleur. 
Tubulo·Papillar, Spindle Cell Malign. Meso, 

Epithelial Type, Pleur. 
Biphasical Pleur. Meso Malign .. Meso, Mixed 

I T}'Pe, Pleur. 
Epithelial Pleur. Meso Malign. Meso, Mixed 

Type, Pleur. 
~1eso Fibrosum Cellular Malign. Meso, Mixed 

I Type, Pleur. I-

I 
Mixed Cell Pleur. Meso Malign. Meso, 

Sarcomatoid Type, 
I Pleur. 

cisplatin change in prognosis 

1 

12 

2 

1 

I 

1 

1 

2 

1 

1 

2 

1 

I 

or prognOSIS 
determination 

intermediate - '~ood 

intermediate- "good I 
good 

good 
I 

unchanged 

good 

good 

poor- "good 

intermediate - ~ood 

unchanged 

goode -intermedIate I 
intermediate I 

I 

intermediate - poor I 
! 
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Survival Analyses of Confirmed Mesosthelioma Pathology 

On page 962 of the JMCH study report was the following statement: 

"Because there may be a discrepancy between the pathological diagnosis assessment of 
the independent reviewer and the investigator, data analysis will also be performed on all 
patients whose diagnoses were con finned by the independent reviewer." 

This analysis was not in the JMCH study report. Below.js that analysis: 

In the 9/22/2003 Lilly response, the following directions were provided in order that a survival 
analysis of the mesothelioma confmned patients who were the randomized and treated and the 
fully folic acid/vitamin Bl2 supplemented on study JMCH. 

In Stage A of the Alimta mesothelioma NDA, there is a SAS data file titled, 
"LABRESLT.XPr'. This file is located in the Stage A ot the NDA 8S follows: 

N21462 
CRT 

datasets 
JMCH 

LABRESL T.XPT 
Column 13 of this data file Is titled TESTCODE. The test code for the diagnosis Is 
"P14". In the roVJS where the TESTCODE equals "P14", the code for the diagnosis 
can be found In Column 20 titled "CHLBRSLT". The tabie below provides 
descriptions for the dingnosls. 

As stated above, it is noted that the CRF page for INITIAL PATHOLOGICAL DIAGNOSIS did 
not indicate whether or not the diagnosis was the investigator's, independent reviewer'S, or 
confinned. Also, the CRF page LABORATORY VALUES (this page has the same SAS data 
file name and data file titles as the directions, i.e., LABRESLT, TESTCODE, CHLBRSL T) did 
Dot have a "blank" for pathological diagnosis nor did it indicate whether or not the diagnosis is 
tht" i;)vestigator's, independent reviewer's, or confinned. The pages are below. 
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F or the randomized and treated-mesothelioma confirmed patients, the results of the FDA 
survival analysis were: 

! RT- ALiMT A/CISPLA T CISPLATIN p-value 
I 
I ]\'l£SOTHELlOMA IN (N=153) ALONE eN= 150) log-rank 

COKFlRMED Wilcoxon 
, Survival, median 13 months 10.2 months 0.066 
1 (95% CI) (lO.8, 14.8) (8, 12) 0.101 

In the randomized and treated (RT) (n=303), the median survivals for alimtalcisplatin and 
cisplatin alone were 13 and 10.2 months, respectively (log-rank, p=0.066); this was a marginally 
statistically significant increase in median survival of 2.2 months. 

For the fully folic acid/vitamin B12 supplemented-mesothelioma confirmed patients, the results 
of the FDA survival analysis were: 

I FOLIC ALIMT A/CISPLAT CISPLATIN p-value 
i ACID/VlTA.MIN B12 IN (N=111) ALONE (N= 109) log-rank 
I SUPPLEMENTED- Wilcoxon 
I J\1ESOTHELIO:MA 

CO]'.."'FIR:'\1ED 

SUlvival, median 14.4 months 10.3 months 0.058 
1(95% CI) (12.1,15.7) (8, 12.2) 0.045 

In the subgroup of the fuJIy folic acid and vitamin B12 supplemented patients (n=220), the 
median survivals for alimtalcisplatin and cisplatin alone were 14.4 and 10.3 months, respectively 
(log-rank, p=0.058); this was a marginally statistically significant increase in median survival of 
4.1 months. 

APPEARS THIS WAY 
ON ORIGINAL 
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Gender Survival Analysis 

Below are the results of the FDA statistician's gender survival analysis of study JMCH. 

Table 10. Primary Endpoint; Survival Time for Subgroup Analyses in 
RT Population (FDA Analysis) 

Multivariate Analysis 
~ 

Treatment 
Gender 
Treatment • Gender 

Hazard Rntio (95% CI)" 
Treatment 
Gender 
Treatment * Gender 

Male 
Total number of patients 
Palients with eventb 

Survivul time (months) 
Median 
(95%0) 

p-valuec 

Long-rank 
Wilcoxon 

l'laznrd Ratio (95% CI t 
"'emilie 

Total number of patients 
Patients with eventb 

SlIryjyalljwe (wombs) 

Medinn 
(95%(1) 
~. 

RT Population 
(N=448) 

LYfcis Cisplatin 
(N=226) (N=222) 

n(%) n (%) 

0.011 
0.48'9 
0.072 

0.480 (0.27.0.84) 
0.867 (0.58 1.30) 
1.759 (0.95, 3.25) 

184 181 
124 (67) 130 (72) 

11.0 9.4 
(9.4.13.3) (7.9,10.8) 

O.17{) 
0.233 

0.843 (0.66, 1.08) 

42 
21 (50) 

15.7 
( 10.1>,25.8) 

41 
29 (71) 

7.5 
l:>.S, 11.91 

FS Population 
(N=33I) 

LY/cis Cisplatin 
(N=168) (N=163) 

n(%) n(%) 

0.008 
0.413 
0.035 

0.381 (0.19,0.78) 
0.833 (0.50, 1.39) 
2.305 (1.06, 5.0l) 

136 
82(60) 

12.8 
(9.~, 14.6) 

134 
85 (63) 

lOA 
(8.7.13.2) 

0.388 
0.390 

0.875 (0.65, 1.18) 

32 
13 (41) 

18.9 
(15.3,-) 

29 
18 (62) 

7.4 
[5.5; 12 . .2, 

PS+NS Population 
(N=117) 

LY/cis Cisplntin 
(N=:'iS) (N=59) 
n (%) n(%) 

0.995 
0.998 
0.604 

1.003 (0.40,2.51) 
0.999 (0.52. 1.94) 
0.766 10.28. 2.1 D) 

48 
42 (87) 

9.85 
(8.1, J 1.0) 

47 
45 (96) 

7.1 
(6.S, 9.9) 

0.219 
0.343 

0.767 (0.50, 1.17) 

10 12 
8 (80) ) 1 (92) 

8.2 9.3 
t5.4.20.(» (5.1.12.0) 

Long-rank 0.012 0.010 0.878 
WilCQxon 0.008 0.003 0.913 

HaznrdRiltio(95% CIf· ... 0.479 (027,0.85)0.381 (0.18, 0.79) . ·0.927(0.36, 2:42) 
Statistical reviewer's resultS based on the analysis data .sets provided by the sponsor. 
11 Multh'lltiate analysis is based on a multivariate Cox regression modeiwith tR:atlnent,. covariate, interaction. 
b Patients were died by diOerent reasons: study disease relnted, stUdy toxicity, and other cmises. 
o P-\<lluc: i~ based on the tc~t results tor the two h-catmcnt gmup!\. 

d Hazard Ratio is based on the plVportional·hazards model with the ~.llment 3li single independem ,·ariat>le. 

In the multivariate analysis, there was an interaction of treatment and gender that was marginally 
significant in the randomized and treated population (p=O.072); in the fully folic acid/vitamin 
B 12 supplemented population, this interaction was statistically significant (p=O.035); the 
interaction was not statistically significant for the partially supplemented/never supplemented 
population (p=O.604). 
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In the female subgroup, the analysis showed that alimta/cisplatin was favored over cisplatin 
alone in the randomized and treated population and the fully folic acid/vitamin B 12 
supplemented population (log-rank: p-=O.O 12 and p=O.O 1 0, respectively); although there was a 
tre!ld in favor of the al~mta!cisplatin arm, it was not significant in the partially 
supplemented..:. never supplemented population. Although the male population was four-fold 
greater than the female population (i.e., more power),there were trends in favor of 

. alimta/cisplatin in all the treatment populations but none was statistically significant. 

APPEARS THIS WAY 
ON OR1GlrlAl 

AprEJH~S THIS WAY 
ON ORIGINAL 

196 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0223 



Clinical Review Section 

Race Survival Analysis 

Below are the results of the FDA statistician's race survival analysis of study JMCH. 

T.~ t t. Primary Endpoint: Survi\'a1 n_ for Subgl"OllP Analysn hi 
RT POJ!!/alion jFDA AaalY!b} 

MpJttg"'lt AMinta 
.,.".lue" 

TrealllEnl 
Race 
TRI8tmI!IIt • Race 

Hazard RatioI9S'l!o C\)" 
T_ 
Race T_·_ 

.c-.... 
Tot>! DUIIIb!r of,.._ 
Patimb with ewntll 

Sunival time (moncb,) 
Median 
(95".CI) 

IIoDIII&" 
l.<>ng-mnk 
WiL;ox.un. 

llaDrd Ratio 195% crt 
DIIwI 
T oml numbc:J of ptiCllU 

f>alieau wiIh "' ..... 
SuJ",-iw! time !luooIhIl 

R T PopulaIioa FS Popullllioa PS-+NS PopalaliaD 
(N=44a) (N=33 I) (N=Jl7) 

LYkis cisplatin LYkl> C;"pIAru. LY/cis L'spblill 
(N=226) (N=222) (N=16II) (N=I63) (N=SS) (N=59) 
aI'''' ot%) nj"') OJ''') D(N 0(%) 

0.581 0.566 0.114 
0.674 0.821 0.478 
0.901 O.lll o.ln 

0.&02(0.31; 1.16) 1.))9 (0 .• 9. 3.61) 0.214 (O.cifi, 1.17) 
0.881 (0.49, U9) 1.100 (0.48, HI) 0.n4 (031, 1,12) 
0.949 !!M2. 2. I§} 0.5)5 (0.19 1.51) 3.1.5810.60 /6.52) 

204 206 ISO IS) 54 S3 
132 (65) 147(71) 84 (.56) 56(63) 48 (89) .50(94) 

12.2 9.3 13.3 10.2 9.3 7.2 
(10.1,1""') (1.1l1D.1) (l2.UU) (l.j~ I!.:) (I .• , •• .Jj (&,4..0.1) 

0.024 0.026 0.487 
0.030 0.021 0.693 

0.762 (0.60, O.?7) 0.717 (0.5., 0.96) 0.8611 (0.5l!r 1.2'1\ 

22 16 18 10 4 6 
1.1(59) \2 (15) \I (6\) 6(60) 2 (SO) 6(100) 

Median 9.0 U S.8 955 17.2 8.0 
(95%CI) 1lI.',I1.2) ,6.,,'2.9) (11.:.1"-0) ,,,, •• J ~.8,'1 1 ..... 0.1) 

.1tlrJIIu{ 
~-mnk 0.1 IS 0.619 0.093 
Wik:olwn 0.8'l11 0.596 01fn 

_Ratio (95%gt 0.86] (lUg. I.?!!) 1.291 (l).47,3.53) o. 159 (l).02, J.)6) 
StaIlisticaI .................... _ ... Iho ....I) .... daJ. .... ,m.;dodlly Iho_ . 
• MaI~ _..,.'. i" baed on a auJd~Cas ~ mad.tC "",th hatmmt..C011lriIdL inllmlctlaa. 
b PDtiarts 1\-W'C died by diflCrcat ratlms:~' 1Ii_!dataI, sbad}' ~" Dnd Other cuusm. 
c p.-.uIae is buod aa ., b!st ftISILIl3b die tan trm.tnIa&I pal ... 

01 fiIImrd Raau is baud GIll die ~oaaI-t.mad1 axxIcl ..ntb tt. tn:ataxnt a.s lingle independent ,..Rabie. 

In multivariate analysis, there was no interaction of treatment and race that was statistically 
significant for the randomized and treated population, fully folic acid/vitamin B12 supplemented 
population, and partially supplemented+never supplemented population (p-values: 0.901,0.238, 
0.173, respectively). 

In the white subgroup, the analysis showed that alimtaicisplatin was favored over cisplatin alone 
in the randomized and treated population and the fully folic acid/vitamin B12 supplemented 
population (log-rank: p-=0.024 and p=0.026, respectively); although there was a trend in favor of 
the alimtaicisplatin arm, it was not significant in the partially supplemented+never supplemented 
population (p=0.487). There was a trend in favor of alimtaicisplatin in the randomized and 
treated popUlations for the non-white subgroup; in the fully supplemented group, the trend was in 
favor of the cisplatin alone ann; the never supplemented group was marginally statistically 
significant (p=0.093). 
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Age Survival Analysis 

Below are the results of the FDA statistician's age survival analysis of study JMCH. 

Table 11. ~ EodpoiDt: Suniwal11me tor Subgroup Aaal)'MS In 
RT Popalalkm (FDA AaaJy!is) 

Mpltlurletr AvInh 
P"\'3iwf 

Trt!3tm..'nt 

Age «65 Y"''') 
T ............. Age 

Hamd Ratio 19m en" 
-r-

.. AP«6SJDIlIJ ... -r-..... 
.A.k@mg) 
TolaI·IllIDII>or<l~ 
__ ..eiJ' 

Sunival tiJne (montb.q) 
M.odioa . 

(95%CT) 
JI;llIba{ 
~ 
Wilcoxon 

Hamrd Ratio (95% en' 
ApQ;M!1!an) . 
T "l1li nuinber of fOIi<!nto 
Patients with C'\~ 
Spgjypl Urn" {r!!l'''lnl 

RT PopuIati<m FS Popu\aIi<la PS-+NS Popu\lIIioo 
!.N=44I) (N=331) !.N=IID 

LY!c;' Cispiotin LYlcia cisplatia LYIcis Cilplatin 
(N=216) (N=222) {N=I6S\ (N=163) (N=58) (N=S9) 
D® nM n@ oW nW ft~ 

0.410 
0.584 
0.«7 

OMl\ 
0.556 
0.950 

0.860 (OBI, 1.23). o.B7StOS7, 1.JS) O.7lII{OAI ..... 8) 
!l91S (Q.67, L26) . ••. o.!I06 (0.61, 1.J4J .•. 0.845 ({IA8, 1"8) 

. .. OJIl6(!lS2, 1m·· O.BD4I!U6,I.42) ···IJI26«!A6.2.:!O} 

I~ il6 107. '17 16 19 
88(61) 9S (70) 57 (Sl) S8(60) 31 (86) 17(95) 

133 IQ.2 1 •. 7 10.8 9.4 9.l 
(W.1.1~.'t) (t .... ll.'> 01.1.J1.6) (&,7,1%.'7) (1~.l4.J» (6.6.12..0) 

0.020 0.052 0.277 
0.076 0.079 0.643 

U.70>1 (0.53.0.95) 0.693 (O.~ LOOl 0.760 {D.46. 1.251 

83 86 61 66 22 20 
51 (69) 6-1 (74) 38(62) 45 (78) 19(86) 19(95) 

Median 10.0 7.5 12.2 8.7 9.7 US 
(9S%CI) (1.3.12 .. 9, pii. 10.4) (7.9,''&'01:, <a..a. '''21 (U~ In, (.u.9..l) 

1t'1I1wf = ~:~: ~:~ ~~ 
Hamrd Ratio (95% en' 0.850 (!l59. 1.22) () 1162 (0.56. I.Jl) 07lll (OAI, .... 9) 
StaIisIjeaJ....-• .--lIs baed _ lIIoanoJyoisdalo _.....-.." ......... _ . 

• Mattm:ri:l:to .-,.IIi.I is ..... GIl 4 ~ Cos rqpcDSiaa GIDdc4 willa 1lallDml:. ftRaridD, iukraWaD. 
• .............. dlaibydi __ .o..ty.u.........,,;,.i""""....u.;,y . ...t-.""""'. 
,.. p.nJue i. bad on «be lest rem!b filr 1hc- hrD tradIIIcat fRJUJ'L 
4Hamn1 Rabo;'bma!_ tbo~l=ad.madaI.iUa'" _ os.mglo~ ,,.,;.,w,,. 

The comparison were for age < 65 years and age;::: 65 years. In the multivariate analysis, there 
was no interaction of treatment and age that was statistically significant for the randomized and 
treated population, fully folic acid/vitamin B12 supplemented population, and partially 
supplemented+never supplemented population (p-values: 0.447, 0.453, 0.95, respectively). 

In the subgroup age « 65 years), the analysis showed that alimtaicisplatin was favored over 
cisp1atin alone in the randomized and treated population and the fully folic acid/vitamin B 12 
supplemented population (log-rank: p-=0.02 and p==0.052, respectively); there was no trend in 
favor of the alimtaicisplatin ann in the partially supplemented+never supplemented population 
(p==0.277). There were trends in favor of alimtalcisplatin in all the treatment populations for the 
subgroup of age (;::: 65 years), but none were statistically significant (p-values: 0.376, 0.503, and 
0.457, respectively); 
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Summary of the FDA's Survival Analyses of Study JMCH 

FDA SURVIVAL Al\JAL YSES OF STUDY JMCH 
GROLiP 

Randomized and treated 
(n=448) 

Fully folic acid/vitamin 
B 12 supplemented 

(n=3311) 
Partial supplemented + 

never supplemented 
(n=117) 

Intent-to-treat 
(n=456) 

Confirmed mesothelioma 
pathology 

Randomized and treated 
(n=303) 

Confirmed mesothelioma 
pathology 

Fully folic acid/vitamin 
B 12 supplemented 

(n=220) 
Gender 
Female 

Randomized and treated 
(n=83) 
Gender 
Female 

Fully folic acid/vitamin 
B 12 supplemented 

(n=61) 
Gender 
Male 

Randomized and treated 
(n=365) 
Gender 
Male 

Fully folic acid/vitamin 
B 12 supplemented 

(n=270) 
Race 
White 

ALlMT AlCISPLA TIN 
SURVIVAL, MEDl-\N 

12.1 months 

13.3 months 

9.5 months 

12 months 

13 months 

]4.4 months 

15.7 months 

18.9 months 

11 months 

12.8 months 

12.2 months 

CISPLA TIN ALONE p-value 
SL'RVIVAL, MEDIAN log-rank 

9.3 months 0.021 

]0 months 0.051 

7.2 months 0.253 

9.3 months 0.0205 

10.2 months 0.066 

10.3 months 0.058 

7.5 months 0.012 

7.4 months 0.01 I 

9.4 months 0.176 

10.4 0.388 

9.3 monts 0.024 
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GROUP ALIMT A!CISPLA TIN CISPLA Tr.--; ALOJ\E p-value 
Sl.JRVrVAL MEDIAN SLiRVIVAL MEDIAN JOIl-rank 

Randomized and treated 
(n=410) 

Race 13.3 months 10.2 months 0.026 
White 

Fully folic acid/vitamin 
B12 supplemented 

(n=303) 
Race 9 months 8.4 months 0.715 

Non-white 
Randomized and treated 

(il=38) 
Race 8.8 months 9.55 months 0.619 

Non-white 
Fully folic acid/vitamin 

B12 supplemented 
(n=28) 

I 
Age 13.3 months 10.2 months 0.02 

< 65 years 
Randomized and treated I 

(n=279) 
Age 14.7 months 10.8 months 0.052 

< 65 years 

I ful!y folic acid/vitamin 
Bl2 supplemented 

(n=204) 
I Age 10 months 7.5 months 0.376 
I 
I ?. 65 years 

I Randomized and treated 
(n=169) 

i Age 12.2 months 8.7 months 0.503 
~ 65 years 

Fully folic acid/vitamin 
B 12 supplemented 

(n=I27) 

The overall survival analyses of the randomized and treated and the intent-to-treat populations 
demonstrated a statistically significant improvement in survival in favor of the alimtalcisplatin 
arm. In the fully folic acid/vitamin BI2 supplemented group, the alimtalcisplatin arm was 
favored and was marginally statistically signjficant. Sixty-seven percent of the patients enrolled 
on study had pathologically confirmed mesothelioma; in the confirmed mesothelioma subset, 
survival analyses of the randomized and treated and the fully folic acid/vitamin B 12 
supplemented groups demonstrated a marginally significant survival advantage in favor of the 
alimta/cisplatin arm. The under-powered female subgroup demonstrated in randomized and 
treated and the fully folic acid/vitamin B 12 supplemented groups a statistically significant 
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sur,ival advantage in favor of the alimtalcisplatin; a sintilar analysis in the much larger male 
subgroup demonstrated only trends in favor of the alimtalcisplatin arm. The white subgroup 
demonstrated, in the randontized and treated and the fully folic acid/vitamin B 12 supplemented 
groups, a statistically s..ignificant survival advantage in favor of the alimtalcisplatin; the under
powered non-white group demonstrated a trend in favor of alil11talcisplatin in the ra!1dontized 
and treated group and trend in favor of cisplatin in the fully folic acid/vitantin B 12 supplemented 
group. The age < 65 years subgroup demonstrated, in the randontized and treated and the fully 
folic a·;id!vitamin B 12 supplemented groups, a survival advantage in favor of the alimtalcisplatin 
that was statistically significant and marginally significant, respectively. The age ~ 65 years 
subgroup demonstrated trends in favor of the alimta/cisplatin arm. 

IN CONCLUSION, alimtalcisplatin has satisfactorily demonstrated a consistent survival 
advantage compared to cisplatin alone in patients with pleural malignant mesothelioma in one 
randomized, single-blinded study. 

APpr-1I 
c"iRS THIS WAY 

ON ORIGINAL· 

APPEARS THIS WAY 
ON ORIGlrlAL 
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3.4 FDA's Assessment of Tumor Response in Study JMCH 

I ntrod uction 

The Role of Li"y and . 

. At Lilly's request, _ - _ _ _. provided medical imaging core 
iaboratory services in support of Proto co) JMCH. was contracted to collect, quality 
control and translate Computerized Tomography (CT) scans obtained on patients enrolled i;) this 
triaL Additionally, ---- _ _ was to perform preliminary lesion quantitation, program a 
Computer Assisted Masked Read (CAMR) system and conduct a blinded read of trial-related 
images. Two readers reviewed the data and a third reader functioned as an adjudicator to review 

. any discrepancies in the Best Overall Response. The CAMR for this study consisted of two 
separate sessions, each of which was designed to derive an interpretation in an unbiased fashion. 

was sent directly to Lilly in Indianapolis. Lilly fonvarded all ofthe imaging data 
to _ A total of 428 patients were received which included 3588 timepoints, 1659 
timepoiilts were quantitated. All CT scans obtained on patients enrolled in Protocol Th1CH were 
read by two readers who had no knowledge of patient identity, medical history or treatment 
group. If either reader disagreed a third reader (adjudicator) was used to read the patients. His 

. decision was final. The readers were oriented to the CAMR process by - and Lilly 
. personnel. The reader was responsible for reading all two CAMR sessions. 

Two independent readers and an Adjudicator were selected for Protocol JMCH. The two readers 
l\1D, who was a radiologist employed by . . and _ MD, 

who was a pulmonoklgist employed by the were recommended by Lilly. 
MD, a radiologist at the· was the adjudicator 

for this study. All reads took place in the headquarters in -- on the 
dales indicated below: 

- NO. 
READ DATES PTS 

READ 

30-Mar-200 1 32 
20-Apr-200I 6 
07-Jun-200I 61 
31-Jul-2001 Blank 

in 
report 

25-Sep-2001 62 
12-Nov-200 1 98 
13-Nov-2001 
05-Dee-2001 68 
12-Apr-2001 6 

JMCH Read Dates 

1 / NO. 
/ PTS 

READ DATES READ 

30-MaT-2001 13 
I6-May-200I 66 
26·Jul-2001 84 
03-0et-200 1 84 

29-Nov-200 1 144 

25-Feb-2002 6 

J NO. II 
( PTS 

READ READ 
DATES 
ll-Aug-2001 22 
I5-Dee-200 1 54 
12-May-2002 7 
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Exports were sent to Lilly in SAS fonnat on the following dates: 
OS-Aug-200 I sample 
14-Aug-200 1 
20-Dec-2001 
IS-Jan-2002 
14-J\1ay-200i 60 

• 
The Role of the FDA 

In consultation with of Dr. George Mills (ONDlODEVIlDTBOP), radiologist, images were 
reviewed from study JMCH. 

_ . loaded the independent review database on the imaging review system in Dr. Mill's 
office. The system was fully functional and presented the available CT scans and the 
independent review fmdings. 

Dr. Mills and the Medical Officer (FDA Imaging Reviewers) reviewed subject image files during 
multiple review sessions. The Medical Officer chose the cases for review from a list of subjects 

. (Desk copy Lilly list of all responders by study site [10/22/2003]) for each CDER imaging 
review session. In the course of the review, the Medical Officer identified the subject case 
numbers and Dr. Mills selected the case by the stated number from the imaging dataset and 
independently interpreted the images for tumor burden and response for the various time points. 
These assessments were correlated with the independent reviewer assessments documented in 
the imaging database. 

The focus of the FDA Imaging Review was on the Lilly list of alimta + cisplatin responders. 
The FDA believed that these were the protocol-specified responders. For quality assurance 
reasons, review of.the cisplatin alone ann would have required review of all the images from that 

. ann; time limitations for the review restricted the review for response to the alimta + cisplatin 
ann. For purposes of comparison, the cisplatin alone responders will be referred to as Listed 
responders and not FDA con finned responders. 

With regard to the independent reviewers' evaluation in the database, the FDA imaging review 
included review of the measurements oflesions recorded by the independent reviewers, cursory 
calculations of baseline and follow-up evaluations for response, sites of disease evaluation, cycle 
by cycle evaluation of response by each independent reviewer, and overall response 
determination. The review of the images for response included: a) focusing on evaluation 
timepoints that the independent reviewers scored a response, and b) confirmation of response, or 
progressive disease. 

160 The ASCO Plenary Session, where the results of JMCH were presented, was on May 20, 2002. 
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The Medical Officer received from Lilly a laptop that contained the _ 
. of the independent reviewers' evaluations. This was not a searchable database. 

The infonnation in the database was used: a) to do response calculations from the measurements 
recorded by the independent reviewers, b) to identify patients whose images were not contained 
in the da~abase, c) to compare the Lilli list of alimta + cisplatin responders with the overall 
response determination by the independent reviewers of alimta + cisplatin responders, d) to 
identify, in all cases, the type of measureable disease evaluated by the independent reviewers, 
i.e., unidimensional and/or bidimensional disease, e) to identify cases who the independent 
reviewer(s) did not record measurements of disease, and f) to identify cases that the independent 
reviewer(s) evaluated metastatic disease, i.e., liver meta~ses. There was no verification of the 
time of response confirmation, i.e., the difference in the dates of response and confirmation of 
response were not checked. 

Also, the Medical Officer supplemented the review with the following items: 

Case report forms 
Investigator lesion measurements in SITINVOL dataset 
Overall response from OVRRESP dataset 

Pro~pecti\'ely, the review of the JMCH images was intended to validate alimta + cisplatin arm 
responders. Retrospectively, due to deficiencies detected, the review involved: a) review of the 
listed alimta + cisplatin responders, b) review of the independent review-determined alimta + 
cisplatin responders, c) independent reviewers' assessments of distant metastases, measurability 
of dise2se, determinations of unidimensional and bidimensional disease, d) missing patients in 
the independent review of images, and e) the independent review process. 

APPEARS THIS WAY 
ON ORIGINAL 
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Missing Images 

456 patients were enrolled in JMCH. 448 patients were randomized and treated. According to 
the final report of the Computer Assisted Masked Read Methodology Report of Protocol JMCH, 
da,ed OClOber 28,2002, l6 imaging data was sent directly to Lilly. Lilly forwarded all of the 
imaging data to Imaging data on a total of428 patients were received l62

. 

However, based on the number of patients read by Dr. - . only 397 patients had their 
images read (the number recorded for Dr. ,- was 333). 

During the r~view of the 94 alimta + cisplatin responders on the list provided by Lilly, FDA 
Imaging Reviewers noted that patients #503-5052, #601-6007, and #851-8512 were absent from 
the imaging database. The entire database of both alimta + cisplatin and cispJatin alone patients 
was examined. There were 55 additional patients with whole sets of images missing from the 
imaging database and thus, not reviewed by the independent reviewers. The table below 
contains the 58 patients with whole sets of images missing from the imaging database. 

PATIENT # ARM US CITY OR LISTED AS 
163 COUNTRY RESPONDER 

101-1017 c NJ no 
102-1022 c Pittsburgh no 
104-1043 a NY no 
107-1074 a Baltimore no 
109-1092 a Houston no 
111-1342 c Turkey no 
111-1354 a Turkey no 
111-1357 c Turkey no 
112-1290 c Czech no 

Republic 
114-1402 a Slovakia no 
118-1133 c Miami no 
124-1201 a Wisconsin no 
126-1222 c Colorado no 
136-1634 c Los Angeles no --
141-1463 c Louisiana no 
142-1472 c Cleveland no 
150-1580 a Czech no 

Republic 
150-1582 c Czech no 

Republic 
201-2187 c Mexico City no 

I~I 

,16: There has been no audit of the completeness of the images: I) performed at sit~, 2) submitted to Lilly, 3) 
submitted to - . and 4) reviewed by the independent reviewers. 
:6) Key a=a!(mta + cj~pl~tjn arm; c=cisplatin alone arm 
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PATIENT # 

201-2191 
. 201-2200 

213-2133 
214-2148 
214-2401 
301-3159 
301-3161 
402-4025 
402-4036 
409-4164 
409-4333 
413-4241 
413-4243 
413-4244 
453-4519 
501-5007 
501-5062 
502-5017 
502-50S2 
502-5054 
510-5109 
510-5144 
513-5121 
552-5508 
558-5537 
558-5538 
558-5541 
601-6005 
601-6007 
601-6008 
601-6010 
601-6011 
601-6014 
804-8040 
804-8044 
851-8512 
412-4221 
513-5125 
556-5526 

Clinical Review Section 

ARM US CITY OR 
163 COUNTRY 
a Mexico City 
c Mexico City 
c BelQium 
a Belgium 
c Belgium 
a France 
a France 
a Germany 
a· Germany 
c Germany 
c Germany 
a Germany 
c Germany 
a Germany. 
a India 
a Italy 
c Italy 
c Italy 
a Italy 
a Italy 
a Australia 
c Australia 
a Australia 
a ArQentina 
c Chile 
a Chile 
c Chile 
a Spain 
a Spain 
c Spain 
c Spain 
a Spain 
c Spain 
a UK 
a UK 
a Poland 
c Germany 
c Australia 
a Argentina 

LISTED AS 
RESPONDER 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
no 
no 
no 
yes 
no 
no 
no 
no 
no 
no 
yes 
no 
no 
no 
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Only three of these cases were listed as responders; the FDA requested these images from Lilly. 
The independent reviewers did not review these alimta + cisplatin patients w·ho were listed as 
responders. Patient #8? 1 ~8512 was a responder by FDA review of images. Patient #502-5052, 
w::s not a responder by FDA review of images. The FDA did not review patient #601-6007 
because according to a Lilly correspondence about tills patient, there was either no baseline scan 
or baseline scans were incomplete l64

. 

After FDA request, the scans for the following formerly missing scans (n=26) were provided by 
Lilly. The independent reviewers did not review these patients' images. The FDA reviewed 
these images for the presence of measurable disease and liver metastases. The FDA did not 
e\'alua h· fi te t e lmages or response. 

PATIENT# ARM IMAGES RECEIVED MEASURABLE DISEASEILIVER METS 
J6S AFTER REQUEST 

107-1074 a received 8/28/2003 yes/no 
111-1354 a Received 8/28/2003 Les/no 
111-1357 c Received 8/28/2003 yes/no 
114-1402 a Received 8/28/2003 veslno 
124-1201 a received 8.'28/2003 yes/no 
150-1582 c received 8/28/2003 NO/no 
201-2187 c received 8/28/2003 yes/no 
201-2191 a received 8/28/2003 yes/no 
214-2148 a received 8/28/2003 yes/no 
214-2401 c received 8/28/2003 yes/no 
402-4025 a received 8/28/2003 y_es /space-occu2)'ing lesion 
402-4036 a received 8/28/2003 ves/no 
409-4164 c received 8/28/2003 yes/no 
413-4241 a received 8/28/2003 yes/no 
413-4243 c received 8/28/2003 yes/no scans of abdomen 
413-4244 a received 8,'28/2003 ves/no 
453-4519 a received 8/28/2003 yeslno 
501-5007 a received 8/28/2003 yes/no 
501-5062 c received 8;28/2003 yes/no 
502-5017 c received 8/28/2003 yes/no 
510-5144 c received 8!28/2003 yes/no 
513-5121 a received8!28/2003 ves/no 
552-5508 a received 8/28/2003 yes/no 
601-6005 a received 8/28/2003 'yeslno scans of liver exc~t for I cut of liver 
804-8040 a received 8/28/2003 yes/no 
804-8044 a received 8/28/2003 yes/no 

Except for one patient (#150-1582), all of these patients had measurable disease at baseline. One 
patient did not have the protocol-specified abdominal CT scan and another patient had only one 
cut of the liverl66. Only one patient, #402-4025, had a space-occupying lesion in the liver. 

I~~ Eligibility could not be confinned on this patient. 
16~ Key a=alimt2 + cisplatin arm; ,c=cisplatin alone arm 
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After FDA request, the following missing scans of 30 patients were not provided to the FDA. 
The presence of measurable disease--an eligibility criterion--could not be verified in these 
patients. The presence'or absence of liver metastases could not be verified in these patients. The 
indepe!1dent reviewers did not revie..,.- these patients' images; No secondary review for disease 
measurability (and study eligibility) was performed. 

IpATIE~T# ARM SPONSOR RESPONSE TO FDA REQUEST FOR 
16i SCANS 

101-10l7 c scans not available 
102-1022 c scans not available 
104-1043 a scans not available 
109-1092 a . scans not available 

I 1 ))-1342 c patient did not receive dru[ 
112-1290 c either no baseline scan or baseline scans incomj)lete 
118-1133 c scans not available 
126-1222 c either no baseline scan or baseline scans incomjllete 
136-1634 c patient did not receive drug 
141-1463 c either no baseline scan or baseline scans incomjJlete 
142-1472 c patient did not receive drug 
150-1580 a either no baseline scan or baseline scans incomplete 
201 -2200 c patient did not receive drug 
213-2133 c patient did not receive drug 
301-3159 a scans not available 
301-3161 a patient did not receive drug 
409-4333 c scans not available 
502-5054 a either no baseline scan or baseline scans incomplete 
510-5109 a patient did not receive drug 
558-5537 c either no baseline scan or baseline scans incomplete 
558-5538 a either no baseline scan or baseline scans incomplete 
558-5541 c either no baseline scan or baseline scans incomplete 
601-6007 a either no baseline scan or baseline scans incomplete 

I 601-6008 c either no baseline scan or baseline scans incomjJlete 
601-6010 c scans not available 
601-6011 a either no baseline scan or baseline scans incomplete 
601-6014 c patient did not receive drug 
412-4221 c Lilly received scans 
513-5125 c none of the imaging data was digitized--patient was 

screen failure l68 

556-5526 a none of the imaging data was digitized--patient was 
screen failure l69 

1M These should be protocol violations . 
. 167 Key a=alimta + cisplatin arm; c=cisplatin alone ami 

I~! Patient's lot number for cisplatin was listed on p. 1865 of the JMCH study report. 
169 Patient's Jot numbers for alimta and cisplatin were listed on p. 1822 of the JMCH study report. 
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Below are the numerical values for the reasons the scans were not provided to the FDA. Over 
60% of these scans (19 of 30) were not done at baseline, incomplete at baseline, or not available. 

REASONS FOR NOT PROVIDING THE FDA (ANTI 
I INDEPENDENT REVIEWERS WITH THE SCANS) 

either no baseline scan or baseline scans incomplete 
scans not available 

patient did not receive drul! • 
I none of the imaging data was digitized--patient was 

screen failure 
Lilly received scans 

APPEARS THIS WAY 
ON ORIGINAL 

APPEARS THIS WAY 
ON ORIGINAL 

l'.'UMBER OF PATIENTS 
WITH MISSING SCANS 

11 
8 
8 
2 

1 
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Subjects with No Disease Measured by Both Independent Reviewers 

The following is taken from the final report of the Computer Assisted Masked Read 
: 1'0 

Methodology Report of Protocol JMCH, dated October 28, 2002.' The FDA Medical 
Reviewer inserted the italics. 

110 

"Another core laboratory service provided by . for Protocol H3E-MC-JMCH 
was the pre-quantification of lesions on the CT scans. This function was perfonned in 
order to expedite review of lesions during the blinded reads of the CT data. All 
measurements performed by --. _ were o"erread by a physician as part of the 
blinded read sessions." (page 6) 

"Urn-dimensional (rind thickness, drawn manually) and Bi-dimensional (cross product) 
measurement teclmiques were employed to measure pleural based disease. . 
was to identify up to nine index lesions for measurement. An index lesion was defined as 
one that met certain rllinimum size criteria for the rind thickness (uni) or lesion diameter 
(bi)." (page 7) 

"The purpose of Session #1 of the JMCH Computer Assisted Masked Read (CA.J\,fR) was 
to provide an overall assessment of each available CT scan for a given patient. This 
session required an assessment of the overall technical adequacy of the images and 
definition and characterization of the index lesions to be followed through all other 
CA.\1R sessions." (page 9) 

"Upon selection of a patient for review, the Screening CT scan was displayed. Once 
technical adequacy was rated, the reader was prompted to identify the presence or 
absence of lesions. If the presence of lesions was indicated, the reader was then to 
determine the number of index lesions that were present. The CAMR accepted the 
designation of up to six (6) index lesions per patient. Index lesions were to be 
measurable which, by defmition, meant that they were to have bidimensional 
measurements of ~ 0.8 x 0.8 em." (page 9) 

"Session 1 also requested the identification of the number of "evaluable" lesions present, 
representing those that were to be visually evaluated during futm-e sessions but did not 
meeting (sic) the measurability criterion. In deterrruning the index lesions and the 
evaluable non-index lesions, the reader was required to review all - _ .:-generated 
Regions ofInterest (ROIs). Any ROls that did not meet the measurability criterion for 
index lesions were to be deleted by the reader. After the identification of index and 
evaluable lesions, Session 1 required the reader to characterize each index lesion. This 
required the entry of a label, by which each lesion would be identified during subsequent 
CAMR sessions, and infonnation on the location of each lesion." (page 10) 
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There were 20 cases that both the independent reviewers did not record any measurable disease. 
This )\·as imporlant because: 1) eligible patients were required to have measurable lesions with 
clearly defined margins by computeri=ed tomography (eT) or MR1; 2) pleural effusions were not 
considered measurable; 3) patients were excluded who had disease which could not be 
radi(llogically imaged; and 4) degree a/measurability 0/ disease was a stratification/actor. For 
patient #302-3023, the adjudicator \\Tote, "p! failed eligibility." For patient #804-8055, the 
baseline CT scan report from the investigator's site stated, "in the absence of any definite solid 
tumour I am uncertain whether the patient qualifies for the triaL" The table below has the 20 

h b h h . d d . d·d d bl d· cases t at at t e III epen ent reVIewers I not recor any measura e Isease. 

rATIENT# ARM US CITY LISTED AS ADJUDICATOR: TECHNICAL COMMENT (S) 
171 OR RESPOJ\"'DER NO MEASlJRABLE DISEASE FROM 

I COUNTRY DATABASE 

! 119-1141 a NY No ·Yes Optimal x 3 readers 
, 130-1266 a Chicago Yes Optimal x 2 readers 

I 131-1286 c Dallas Yes Not readable x 2 

; 140-1450 a NY No Not readable x 2 

: 302-3023 a France No yes: Not readable by # I; optimal by 
adjudicator stated "p! failed other 2 

elieibility." 
I 409-4332 a Germanv Yes pleural effusion by #2 O~imal x 2 readers 
! 453-4512 a India No Not optimal @ baseline but 

readable by #1 then optimal; 
readable not optimal for all by 

#2 
, 453-4513 a India No #2 @ visit 2 no measurement readable not optimal by both 

I possible 

145304514 a India No yes: not readable by #1; readable 
adjudicator stated "no scale nol optimal by other 2 

bar-can't mea sur" 

1453-4515 c India No readable not optimal by both @ 
baseline; optimal by both @ 

I 
visit 2 then readable not 
optimal by both at last 

evaluation 

453-4516 a India No readable not optimal by both; 
#2 multi-image, can't measure 

_502-5055 c Italy No pleural effusion by #2 optimal by both 
503-5024 c Italy No optimal by both 

\510-5110 a Australia Yes no measurements (0.0 by #1); 
optimal by # 1; readable not 

optimal by #2; no scale bar at 
BL by both 

512-5111 a Australia Yes optimal by both 

1720-7203 a Finland No optimal by # 1; readable not 
optimal by #2 

171 Key a=alimta + cisplatin arm; c=cisplatin alone ann 
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!PATIENTr' ARM US CITY LISTED AS ADJ1.JDICA TOR: TECHNICAL COJ\,fMENT (S) 
171 OR RESP01'-.1J)ER NO MEAS1..JRABLE DISEASE FROM --

COUNTRY DATABASE 
804-8055 a OK Yes pleural effusion by both o~imal I:Jy both 

1851-8519 c Poland Yes olllimall:Jy both 
, .852-8521 a Poland No readable not optimal by both; 

no measureble disease 

1852-8523 c Poland Yes not readable #1; readable not 
optimal by other 2 (optimal for 

other 2 evaluations) 

In response to FDA request for clarification, for patients #852-8521, #852-8523, and #302-3023, 
Lilly stated they had no scans to review: 

Also, for patients #512-5111 and #804-8055, who were listed as alimta/cisplatin responders, 
Lilly claimed that the patients had stable and progressive disease, respectively.172 

Five of these cases were listed as alimta responders. As indicated below, only one of them was a 
responder after FDA review of the images. 

PATIENT ARM LISTED AS RESPONSE BY FDA REVIEW OF 
# 173 RESPONDER IMAGES OF LISTED ALIMT A 

. RESPONDERS 
130-1266 a yes no 
409-4332 a yes no; pleural effusion 
510-5110 a yes YES 
512-5111 a yes no; fluid 
804-8055 a yes DO; fluid 

TIle assessment by ~ and the independent reviewers was also to serve as check for the 
presence or absence of measurable disease--an eligibility criterion. The eligibility of many of 
these patients was questionable. 

m Lilly response to FDA query dated 12/412003 
m Key a=alirnta + cisplatin ann; c=cisplatin alone ann 
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CLINI CAL REVIE\V 

Clinical Review Section 

Subjects with No Disease Measured by One or More Independent Reviewers and the 
Independent Adjudicator 

There were 37 cases that one or more independent reviewers and the independent adjudicator 
measured no disease although per protocol measurable disease was an eligibility criterion. This 
was important because: J) eligible patients were required to have measurable lesior.s with 
clearly defined margins by computerized tomography (eT) or .MRi; 2) pleural effusions were not 
considered measurable; 3) patients were excluded who had disease which could not be 
radiologica!~" imaged; and 4) degree of measurability o~disease was a stratification factor. 

~ATITh'T# ARM US CITY OR LISTED AS COMMENT'?5 
174 COUNTRY RESP01\TDER 

: 103-]031 c Chicago DO no measurements #]: u for #2 
! 113-1301 c Czech yes no measurements for # 1; u for #2 and adjudicator 
I 

Rcgublic 
114-1403 c Slovakia yes u by #2: no measurements for #1 

I l19-1144 c NY no u by #2; no measurements by #1 I 

I 119-1147 c NY DO U by #2; no measurements by #1 
125-1216 a San Francisco no no measurements by # 1 and adiudicator; u by #2 
141-1461 a Louisiana yes no measurements #1; b by #2 

: 142-1475 a Cleveland no no measurements # I; u by #2 
301-3155 c France no no measurements by # I; u by #2 
301-3162 c France no DO measurements bv # 1 & adjudicator; u by #2 

i 302-3022 C France DO no measurable disease #1; u by #2 

1302-3024 A France no no measurable disease by #1; b by #2 and 
adjudicator 

! 302-3025 a France no no measurable disease b-v #1: b by#2: liver metS. 

i ':-08-31 SO c France no no measurements bv "# I; b by #2: liver mets 

If :01-4004 a Germany yes no measurements bv # 1 & adjudicator; u bv #2 

I: ... 01-4014 c Germany yes no measurements by # I; u bv #2 
: 402-4301 c Germanv no u described for #2; no lesion desclibed for #1 
: 45i-4509 a India yes u by #2; no measurable disease by #i 
: 452-4502 c India no DO measurements by #1 and adjudicaior; u by 
i #2; #2 c:c>lled PR 

501-5008 c Italy y_es u by #2; no measurements 1:>y # I 
i 501-5061 a Italy yes u by #2; no measurements by # 1 

! 501-5014 a Ital)' no u by #2; no measurable disese by #1 
! 502-5020 c Italy no u by #2; no measurable disease by #1 

505-5046 a Italy yes no measurements by # 1; u by #2 
! 510-5143 a Australia y_es no measurements til & adjudicator; u bv #2 
: 510-5147 a Australia y_es no measurements #1 & adiudicator; b by #2 

512-5116 c Australia yes no measurements by # 1 & #2; u b~ adjudicator 

557-5531 c Areentina no u bv # I; no measurements by #2 

1~4 Key a=alimta + cisplatin ann; c=cisplatin alone ann 
1~5 #1 refers to independent reviewer #1; #2 refers 10 independent reviewer #2. Key u=unidimensional disease; 
b=bidimensional disease 
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CLINI CAL REVIE\V 

Clinical Review Section 

IPATIE~T;c ARM US CITY OR LISTED AS COM.MENTm 
J 74 COUNTRY RESP01\'DER 

i 601-6009 a '. Spain no DO measurements #1; b by #2 
II 601-6013 a Spain no no measu,eme!1ts #1; u by #2 

\1720-7200 a Finland no no measurements for #1 & adjudicator; u only 
for #2: 

'j 720-7206 a Finland no no measurements # 1; b by #2 

Ii 720-7212 a Finland yes no measurements # I; b #2 and adjudicator 
.1 721-7225 a Finland yes no measurements by #1 (not readable); u by #2 

804-8047 c UK yes no measurable disease by # 1 & adjudicator; u by 
#2 

. 850-8503 a Poland no no measurements by #1; b by #2 
!Ll51-8511 c Poland no b #2; no measurements #1 

Irldependent reviewer # 1 recorded no measurable disease for 36 cases. Independent reviewer #2 
recorded no measurable disease for 2 cases. The adjudicator recorded no measurable disease for 
8 cases. There were 9 cases that 2 out of 3 independent reviewers did not recorded measurable 
disease. There were 3 cases that 2 out of 3 independent reviewers did record measurable disease. 

In response to FDA response for clarification, for patients #119-1144, #142-1475, #301-3155, 
#301-3 i 62, #302-3022, #302-3024, and #308-3180, Lilly stated they had no scans available to 

• 176 revIew. 

For patients, #141-1461, #401-4004, and #510-5143, who were listed as alimta/cisplatin 
respopjers, Lilly claimed that the patients had stable disease. Also, regarding patient # 510-
5147, who v,'as listed as an alimtaicisplatin responder, Lilly claimed that the patient had 

. d' 177 progressIve Isease. 

Nine of these cases were listed as alimta responders. As indicated below, only two of them were 
responders after FDA review of the images. 

PATIENT# ARM LISTED AS RESPONSE BY FDA REVIEW OF 
178 RESPONDER IMAGES OF LISTED ALIMTA 

RESPONDERS 
141-1461 a yes no 
401-4004 a yes No; more fluid 
451-4509 a yes YES 
501-5061 a yes DO: Dot impressive disease 
505-5046 a yes no; fluid reduction, not a decrease in tumor 
510-5143 a yes no; reduction in fluid 
510-5147 a ~es DO; minimal disease 
720-7212 a yes YES 

176 Lilly response to FDA query dated 12/412003 
I;; Lilly response to FDA query dated 12/4.'2003 
m Key a=aJimta + cispJatin arm; c=cisplatin alone ann 
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PATIEI"Ti'i ARM 
178 

, 

721-7225 a 

CLINICAL REVIE\" 

Clinical Review Section 

LISTED AS 
RESP01\T>ER 

yes 

RESPONSE BY FDA REVIEW OF 
IMAGES OF LISTED ALIMTA 

RESPOl\TDERS 

00; anifacte eannoi review films 

APPEARS THIS WAY 
ON ORIGINAL 

APPEARS THIS WAY 
ON ORiGINAL 

215 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0242 



CLINI CAL REVIE\V 

Clirucal Review Section 

Subjects with Liver Metastases at Baseline' by at Least One Independent Reviewer or 
FDA 

Malignant pleural mesothelioma is a malignancy characterized by local progression with rare 
hematogenous spread compared to adenocarcinoma of the lung--a malignancy with common 
hematogenous spread. However, for malignant pleural mesothelioma, distant metastatic disease 
in at leas! 50% of all patients is an event at autopsy and at relapse in patients who have achieved 
local control of their disease via extrapleural pneumonectomy.179 

Ratients #306-3103 and #407-4125 were noted to have baseline space-occupying lesions in the 
liver by FDA review of the images, as wel1 as, by independent reviewer #2. Search of the -
- Base laptop data files and Appendix 16.2.7 (Individual Efficacy Response Data) revealed 
21 patients with space-occupying lesions in their liver (8 alimta + cisplatin arm; 13 cisplatin 
alone arm). Most were cal1ed liver metastases by an independent reviewer and/or by the 
investigator. Importantly, nine of the 21 patients were reported on the case report form as Stage 
II or III (6 alimta + cisplatin arm; 3 cisplatin alone arm), suggesting an inaccuracy in staging. 

PATIENT# AR.\1JW US CITY OR 
COUNTRY 

101-1017 c NJ 
102-1024 c Pittsburgh 
104-1045 c l\ry 

130-1192 c Chicaeo 
130-1270 c Chicaeo 
140-1451 c ]\ry 

215-2151 c Belgium 

302-3022 c France 
. 302-3025 a Fran:e 

306-3103 a France 
308-3180 c France 
403-4048 c Germany 
407-4125 a Germany 
410--4182 a Germany 
451-4507 a India 
512-5113 c Australia 
512-5117 c Australia 
554-5517 c Argentina 
601-6012 a Spain 
720-7205 a Finland 
850-8503 a Poland 

1'9 Rusch V\\'. Oncology 1999;13:931-932 
lH! Key a=alin1ta + cisplatin ann; c=cisplatin alone ann 

SITE OF OTHER LESIONS OR STAGE 
MET AST ASES ON IMAGES 

Liver IV 
Liver III 
Liver IV 
Liver II 
Liver III 
Liver IV 

liver???? May be anatomic IV 
structure in left-lobe ofii\'er 

Liver IV 
Liver III 

I Liver III 
Liver IV 
Liver IV 
Liver III 
Liver III 
Liver II 
Liver IV 
Liver IV 
Liver IV 
Liver IV 
Liver III 
Liver IV 
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Clinical Review Section 

For 8 patients, independent reviewer #2 called the space-occupying lesions, liver metastases; all 
the cases were Stage Itor III; independent reviewer #1 did not indicate the presence of the space
occupying lesions in the liver for these.cases. Both independent reviewers called the lesions 
liver metastases for two patients (#104-1045 and #40:;-4048); both cases were Stage IV. For 
five patients (#101-1017, #140-1451, #215-2151, #302-3022, and #308-3180) liver metastases 
were not called by the independent reviewers but were recorded by the investigator; all these 
cases were Stage IV. 

According to the response criteria in the Protocol, 

patients with bidimensionally and unidimensionally measurable disease: greater than or 
equal to a 50% decrease under baseline in the sum of products of perpendicular diameters 
ofbidimensionally measurable disease (and no progression in the sum of the 
unidimensionally measurable lesions) or a 30% decrease under baseline in the swn of the 
greatest diameters of unidimensionally measurable lesions (and no progression in the sum 
of bidimensionally measurable lesions). 

\\'hen both unidimensional and bidimensional measurable disease are evaluated, the declaration 
.. of a response by either unidimensional or bidimensional response may be appropriate for the 

same lesion but it may not be appropriate in the case of different lesions in the same organ (e.g., 
a unidimensional RUL lesion and a bidimensional RML lesion) or lesions in different organs 
(e.g., a unidimensional lung lesion and a bidimensional liver lesion). In the article that described 
tnt: RECIST criteria, the interchangability of unidimensional and bidimensional response 
c.ppeared to be with the same lesion and not lesions in a different part of an organ or lesions in 
different organs. In the case of the same lesion evaluated by either unidimensional or 
bidimellsional measurements, thtre was no difference in response by b0~h assessments of 
response. AI~o, in view that no pleural malignant mesothelioma patients were included in the 
RECIST criteria study,181 there was no validation of these methods, i.e., RECIST, for malignant 
pleural mesothelioma. 

IFI Therasse el aL J NaIl Cancer Inst 2000; 92:205-16 
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CLINI CAL REVIEW 

Clinical Review Section 

The table below provides additional infonnation, such as, 1) which independent reader saw liver 
metastases, 2) the independent reviewer's baseline measurements of disease: lung/liver, and 3) 
the independent reyiewer's response e\"aJuation: lung/liver. 

! rATIE'\T" ARM STAGE WHICH FUTHER 
I 

J&2 INDEPE!'>:DENT COMMENTS 
I READER SAW 
I LIVER METS? 
t 
! 

i 101-!017 c IV Dot seen by 
! independent 
I reviewers; 
I metastases I 

II 
seen by 

investigator 
i 

I 
! 

! 102-i024 c III 2 
:104-1045 c IV both not noted by 
! investigator 
, 130-1192 c II 2 

. i 130-1270 c III 2; Dot seen by 
adjudicator 

i 140-1451 c IV not seen by 
I independent 
I reviewers; ~ 

Ii 

metastases 
seen by 

investigator; 

I a few lesion 

I seen by fDA 

I imaging 
reviewers 

: 215-2151 c IV not seen by 
independent 
reviewers; 
metastases 

seen by 
investigator; 

FDA imaging 
reviewers:que 

sionable 
lesion???no 
clean, round 

lesion, 

I 
anatomic 

structure of 

jE: Key a=alimta + cisplatin ann; c=cisplatin alone ann 

RESPO:\DER'S 
LIST 

no: tWISSfNG 
IMAGES; 

scans 
requested; 

Lilly 
response: 
scans not 
available 

No 
No 

No 
No 

No 

No 

IKDEPE?\DENT Il\DEPEl\DEl\T I 
REVIEWER'S REVIE\\ "IRS 

BASELrNE REsrO~~SE 

MEASUREMENTS OF EV ALVA TION: I 
D!SEASE •• U .. 'NG'l..IVER LUNG'l..IVER 

no measurement of 
lesion in liver by 

independent 
reviewers 

14.088/2.34 
14.473/16.476 

24.689/7 .863 

9.663/8.257 

no liver 
measurements 

no liver 
measurements 
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CLINI CAL REVIE\V 

Clinical Review Section 

PATIE--:T ;; AR"\! STAGE WHICH Fl'THER RESPO--:DER'S 
I J" P\TIEPENDENT COMMENTS LIST 

I READER SAW 
LIVER METS~ 

II 

II 
L-Iobe of 

liver· -doubt 

/: liver mets, 

11302-3022 c IV none seen baseline: cuts no 
did not go far 

enough at • 
I! 

'I 
baseline to 

see liver but 

I on p. 14696 
I liver mets at 

I baseline; in 

I lung no L-

i lung· 1.-
I pneumo-
I 

ectomy???; 
mediastinal 
shifts; viisit 
2:bad liver 

disease (gross 
disease); also 
brain scan at 

! visit 2 
: 302-3025 a III 2 no 

• 306-3103 a I!l 2 yes 
i 308.3180 c IV 2 Doted at site no 

in response 
data 

! 403-4048 c IV both not noted at no 
I site; abdomen 

disease 
followed for 
response, not 

I 
reported by 
investigator 

as liver 
i 407-4125 a III 2 yes 
;410--4182 a III 2 yes 
451-4507 a n none lesions in yes 

liver only 

I 
seen by FDA 

imaging 
I reviewers 

j 512-51 I3 c IV 2 not noted by yes 
investigator 

D'DEPEi"DE--:T I~DEPE~DEi"T 

REVIEWER'S REVIEWER'S 
BASEliNE RESPOl\SE 

MEASUREMEl'\TS OF EVALUATION 
DISEASE::Ll;l'\G·'LIVER LUNG·'LIVER 

no liver no liver 
measurements measurements 

by independent 
reviewers 

no measll I 
15.744/11.346 Yes/no 

no mcas!77.825 

no meas!l94.165 

4.7391163.424 Yes/no 
24.232/4.468 Yes/no 

not seen by readers yes/no??? 

15.997 /8.461 no/no; overall 
was SD by 
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CLINI CAL REVIE\V 

Clinical Review Section 

i i'ATIE~T" AR..\l STAGE WHICH Fl'THER RESPO~DER'S p'\DEPE~DE~T D\DEPE~DE~T 
182 D\'DEPENDENT COM)",fENTS LIST REVIEWER'S REVIE\\"ER'S 

READER SA\\' BASELINE RESPOI'\SE 
'. 

LIVER METS? MEASUREMENTS OF EVALllATION: 

~ DISEASE:: L UNG'l.IVER LUNG1.lVER 
readers ;1 

Ii 512-5117 c IV 2 not noted by no 13.239/49.292 
investigator 

Ii 554-5517 c IV 2 no 16.368/3.807 

11601-6012 a IV 2 not noted by no 21.427/3.109 
investi!:!ator 

r20-n05 a III 2 no 5.953/1.87 
1850-8503 a IV' 2 noted by no no meas/33.6J 5 
I 

investigator 

There were four alimta + cisplatin patients listed as responders (for one of these cases, the 
lesions in the liver were reported only by the FDA Imaging Reviewers [#451-4507]); there was 
one cisplatin alone patient listed as a responder. Independent reviewer #2 recorded and 
evaluated a) disease in the lung and the liver for 12 patients and b) only liver disease for three 
patients. Both independent reviewers recorded and evaluated only liver disease for one patient 
(#403-4048). The four alimta + cisplatin patients, who were listed as responders, only had a 
response in the urtidimensionallung disease; there was no response recorded in the 
bidimensional liver disease (this includes the one case the FDA imaging reviewers evaluated). 

'nle fDA requested source documents, i.e., CT scan reports, in order to deterIT'ine ifliver 
metastases were called by the radiologist at the investigator site. In general, the local radiologist, 
called the lesions hypodense lesions consistent with liver cysts or hemangiomas. Only for 
patient # 302-3022, did the local radiologist call the lesions liver metastases. Only three of the 
CT scan repo!ls recommended additional studies to evaluate the lesions in the liver. 

PATIENT# ARM 1S3 REVIEW OF CT SCAN 
REPORT FROM 

INVESTIGATOR SITE 

101-1017 c CT scan report @ baseline: 
small left lobe hepatic 

hypodensity unchanged· m 
IMPRESSION: called sma)) 

probable left hepatic lobe cyst 
or heman!!ioma 

102-1024 c CT scan at baseline: multiple 
hypodense lesions in the liver 
consistent with simple cysts· • 

sugQested correlation with 

ID Key a=alimta + cisplatin ann; c=cisplatin alone ann 

BASED ON CT SCA}J 
FROM INVESTIGATOR 

SITE, WERE LIVER 
METASTASES CALLED? 

no 

no 
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IPATIENT#I AR\I'" 

104-1045 c 

130-] ] 92 c 

130-1270 c 

140-]45] c 

I 
I 

I 2]5-2151 c 

1302-3022 c 

302-3025 a 

CLINI CAL REVIE'" 

Clinical Review Section 

REVIEW OF CT SCAN I 
REPORT FROM 

INVESTIGATOR SITE 

MRl of liver; liver cysts again 
noted @ visit 2 

CT scan @ baseline: liver is 
enlarged, low density mass in 
dome of liver, 4.3 cm, nodular 

peripheral enhancement on 
early post contrast 

images· hemangioma, 
correlate with MR; visit 2: 

mass in liver· ~uggestive of 
heman£ioma 

CT scan @ baseline: numerous 
probable liver cysts (HU 8 of 
8); visit 2: hypodense lesions 

in liver, probable cysts 
CT scan @ baseline: multiple 
hypodensities in liver likely 
representing hemangioma or 

cysts; visit 2: hypodense 
lesions in liver unchan£ed 

CT scan report baseline: no 
mention of liver but a mass 

seen in retrocrural region and a 
mass in posterior 
abdomen· ealled 

intraabdominal disease 
CT scan report @ baseline: 
mass 30 x 20 mm near left 

point of liver 
CT scan report @ baseline: 

liver mets.; mUltiple 
hypodense nodular lesions, 
deforming contours of liver, 
lesion in left liver appears to 

invade liver capsule 
CT scan report at baseline: 
hypodense lesions in liver, 

unchanged with IV contrast; 
visit 3:nodular hypodense 
cystic fonnation; visit 4: 

BASED ON CT SCAN I 
FROM INVESTIGATOR 

SITE, WERE LIVER 
MET AST ASES CALLED? . 

no 
! 

no 

no 

no 

no 

yes 

. 
no 
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!PATlENT~ ARM,e3 

'. 

306-3103 a 

I 308-3180 c 

403-4048 c 

I 407-4125 a 

I 
410--4182 a 

1~51-4507 a 

I 

512-5113 c 

512-5117 c 

CLINI CAL REVIE'" 

Clinical Review Section 

REVIEW OF CT SCAN 
REPORT FROM 

INVESTIGATOR SITE 

secondaI)' lesions or hepatic 
cysts? • ~uggested echo; noted 

allain in subseguent studies 
CT scan report at baseline & 

follow-up studies: liver biliary 
cysts; liver cysts unchanged 

with time 
CT scan report at baseline & 
follow-up: liver cysts in right 

liver 
CT scan report at baseline: 

massive destruction of liver, 
particularly lower lobe, 

unusual for pleural 
mesothelioma, look to 

peritoneum; also noted in 
follow-up & growing 

CT scan report at baseline & 
follow-up studies: extended 
c\'stic hepatic lesions, 11 cm 
CT scan report at baseline: 
hepatic cyst? Vs. hepatic 

mets.?; follow-up studies: liver 
CYsts, unchane:ed 

CT scan @ baseline: focal 
lesion in posterior of right lobe 

of liver, a known case of 
hemangioma, written on report 
Stage II, T2NOMO; visits 2 & 
4: focal lesion in liver, known 

case of hemangioma 
CT scan report at baseline: 
multiple low attenuation 

lesions in liver compatible 
with cysts; visit 3: multiple 
low density lesions in liver 
consistent with cysts; visit 

7:low attenuation areas in liver 
CT scan report @ baseline: 
multiple Cysts visible in the 

BASED ON CT SCAN 
FROM INVESTIGATOR 

SITE, WERE LIVER 
METASTASES CALLED? 

~ 

no 

no 

I 
no but reported as unusual 
for pleural mesothelioma 

and disease called 
destructive of liver 

no 

no 

no 

no 

no 
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CLINI CAL REVIE\V 

Clinical Review Section 

:PATIENT# AR..rvt is3 REVIEW OF CT SCAN BASED ON CT SCAN 
REPORT FROM FROM INVESTIGATOR 

, JJ\T\'ESTIGATOR SITE SITE, WERE LIVER 
METASTASES CALLED? 

liver; on follow-up report: no 

I mention of liver cysts and no 
mention of any measurements 

or status of disease 
554-5517 c CT scan report at baseline: no 

hepatic single cysts: not noted 
atvisit 2 

! 601-6012 a CT scan report visit 4: hepatic no 
cyst 

720-7205 a CT scan report visit 2: liver no 
Cyst size of finger tiQnoted 

850-8503 a CT scan report at baseline: no 
focuses in liver, right 

diaphragmatic lobe (5x4) and 
left lobe (02 cm), meta? 

Hemangioma? Visit 2: right 
lobe 5x4, left lobe 2.5x2 

Eleven of the patients with space-occupying lesions in the liver had a confinned pathological 
c;agnosis of mesothelioma. For patient #302-3022, who the investigator-site radiologist called 
the lesions in the liver, metastases, the diagnosis of mesothelioma was not confmned. It is 
'Jnknow:1 how this information may have influenced the investigator-site :-adiologist's 
interpretaiion of the space-occupying lesions in the liver. 

Regarding patients with space-occupying lesions in the liver, the table below provides the results 
... of independent pathology review or indicates patients who did not have independent pathology 

reYlew. 

PATlENT# ARM 
184 

101-1017 c 
102-1024 c 
104-1045 c 
130-1192 c 
130-1270 c 
140-1451 c 
215-2151 c 
302-3022 c 
302-3025 a 

)f~ Key a=alimta + cisplatin arm; c=cisplatin alone ann 

WAS PATHOLOGY 
CONFIRMED? 

not feasible 
yes 

not feasible 
not feasible 

yes 
yes 

yes 
not feasible 
not feasible 
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Clinical Review Section 

306-3103 a yes 
308-3180 c yes 
403-4048 c yes 

407-4125 a yes 
410--4182 a DO I 
451-4507 a tissue unsatisfactorY 
512-5113 c not feasible 
512-5117 c yes 
554-5517 c ~es 

601-6012 a consistent with 
720-7205 a yes 
850-8503 a Consistent with 

There were divergent interpretations ofthe space-occupying lesions in the liver between: a) the 
independent reviewers, b) investigators, and c) investigator-site radiologists. No responses in the 
Ji\-eT \,,·ere recorded in the JMCH study. 

APPEARS THfS WAY 
ON ORJGlNt1l 

APPEARS THIS WAY 
or~ ORIGINAL 
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CLIl"ICAL RE\1E\V 

Clinical Review Section 

Subjects Listed as Alimta Responders but Independent Reviewers' Tumor 
Measurements do not Calculate as Responders 

There were 19 patients listed as alimta responders whose disease measurements that ONere 
derived from the independent reviewers did not calculate to a response. In 7 of these patients, 
the unidimensional disease calculated to PR but the bidimensional disease--and at times larger-
did not calculate to PRo In 7 patients, the calculations from the independent reviewers diverged 
wilh regard to response, i.e., in 7 patients, reviewer # J 's measurerr.ents calculated to response but 
reviewer #2's measurements did not calculate to respon~ and in 2 cases the reverse was the case. 
In one patient, born independent reviewers' measurements did not calculate to response but the 
adjudicator's measurements did calculate to response .. 

'iPATlEl'\T::IUS CITY OR COMMENT lULL Y RESPONSE TO FDA RESPONSE BY 

II COlJNTRY QUERIES ABOUT FDA REVIEW OF· 
CALCULATIONS IMAGES 

Ii 107-1072 Baltimore unidimensional calculates 8/21/2003: referred back to no 

I OK; larger bidimensional response dated 811512003: , 
disease does not calculate to response did not challenge I 

I PRo that numbers do not calculate 

I toPR 
I 111-1344 Taiwan No; OK by reader # I; SD by 8/2112003: referred back to no 
I numbers by reader #2; response dated 8/15/2003: 

I response also not confmned response did Dot challenge 
OD eRF (PD) that numbers do not calculate 

L- to PR 
! 111-1351 Taiw::m No; PR by reader #I;no PR CT scan reports suggest YES 

I by reader #2's numbers; response; Lilly response 
! adjudicator not confirmed by dated 11/26/2003 not 

1\ numbers adequate· "no mention of 

I adjudi:::ator and dredging for 
I response with data 
i ] 36-] 63] 'Los Angeles unidimensional calculates 8/21/2003: referred back to I no 

OK; larger bidimensional response dated 8/15/2003 
disease does Dot calculate to 

PR. 

1201-2192 Mexico no; reviewer # 1: PD; Lilly response dated YES??? 
reviewer #2: PR; DO ] 1/26/2003 does not take into 

! 
adjudication account reviewer #1 PD and 

no adjudicator 

1216-2164 Belgium No; called PR but numbers Lilly response dated no 

I 

do not support ] 1/26/2003 agrees that 
numbers do not calculate to 

PR 
i 301-3170 France No; problematic; do not meet 8/2112003: referred back to no 

I criteria for PR # 1; #2 OK not response dated 811 5/2003: 
confirmed ;(no #s for 103) response did not challenge 

that numbers do not calculate 
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'PAr~?\T- us CITY OR i l~; '" 

I COUNTRY 
! -
I 

Ii 306-3103 France 

II 

II 
Ii 308-3178 France 

II 

II 
Ii 402-4029 Germany 

I 

407-4125 Germany 

I 
410-4182 Germany 

I I 
150i-5001 Italy 

I 

i 501-5061 Italy 

1505-5041 Italy 

i 510-5103 

I 
Australia 

! 510-5141 Australia 

CLINICAL REVIE\V 

Clinical Review Section 

COl\1MENT 

.' 
No; reader #2: 

unidimensional disease & 
bidimensional disease; 

bidimensional disease does 
not calculate to PR 
no; calculates to SD 

no: no for reader #1; reader 
#2:yes for unidimensional, no 

for bidimensional SD 

no; response in 
unidimensional disease in 

lung but no effect in massive 
disease in liver 

No; response only by 
unidimensional disease; only 

#2 saw liver mets.· ·SD 

No; itl & #2 do not calculate 
to PR; only adjudicator 

calculates but not @ 4 & 6 
only (a) 101 & 192 

No measurements for #1; #2 
unidimensional yes, 

bidimensional no 

No; #1 & #2: PR @ visitl but 
PD by #s visit 4; 

no; #1 does not calculate at 
confirmation; #2 calculates to 

PR 
no;#s by readers do not 

calculate to PR 

LILL Y RESPO~SE TO FDA RESPONSE BY 
QUERIES ABOUT FDA REVIEW OF 
CALCULA nONS IM.A.GES 

to PR I 
8/2112003: referred back to 

I 
no 

response dated 8/15/2003: 
response did noi challenge 

that numbers do not calculate 
to PR 

8i2112003: referred back to YES 
response dated 8/15/2003: 
response did not challenge 

that numbers do not calculate 
to PR 

8/21/2003: referred back to YES 
response dated 8/15/2003: 
response did not challenge 

that numbers do not calculate 
to PR 

8/2112003: referred back to no 
response dated 8/15/2003: 
response did not challenge 

that numbers do not calculate 
to PR 

8/2112003: referred back to no 
response dated 8115/2003: 
response did not challenge 

that numbers do not calculate 
to PR I 

Lilly response dated YES??? 
11/26/2003 agrees that 

numbers do not calculate to 
PR 

8/21/2003: referred back to no 
response dated 8115/2003: 
response did not challenge 

that numbers do not calculate 
toPR 

8/21/2003: referred back to no 
response dated 8/15/2003: 
response did not challenge 

that numbers do not calculate 
to PR 

response dated 8115/2003 did no 
not challenge that numbers 

did not calculate to PR 
8/15/2003 Lilly response: no 

Lilly did not challenee that 
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CLINICAL REVIE\V 

Clinical Review Section 

i"ATlENn us CITY OR COMJ\1ENT LlLL Y RESPONSE TO FDA RESPONSE BY 
COUNTRY QUERIES ABOUT FDA REVIEW OF 

, CALCULA TlO~S IMA.GES 

I numbers do not calculate to 
PR 

i 851-8518 Poland no; visit 6 calculates to PR Lilly response dated no 

I 
but at confmnation (visit 9/2/2003: confirms FDA's 

102) #s double and calculate findings about the numbers 

i to PD .but believes and implies that 

I independent reviewers 
I evaluated overall tumor 
I 
; burden· by Lilly's I 
I assessment PR 

R-' 8"3' Poland no; calculates to PD at 1 st 8/21/2003: referred back to no I ,,) .. - - -
evaluation response dated 811512003: 

response did not challenge 
that numbers do not calculate 

to PR 

In response to FDA queries, Lilly either agreed or did not challenge that the measurements of an 
independent reviewer or both independent reviewers did not calculate to an objective response. 
Five of these 19 patients had a response based on FDA review of the images. 

APPLo.RS TH IS WAY 
ON ORiG!i~Al 

227 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0254 



CLINI CAL REVIE'" 

Clinical Review Section 

Subjects Listed as Alimta Responders in the NOA But Reported as SO, PO, or UK in the 
Independent Imaging Review 

There were 22 patients listed as alimta responders whose overall response by the independent 
review was stable disease (SD), progressive disease (PD), or unknown (UK). It has not been 
clarified why these patients were on the responders' list; according to the protocol, the 
assessment by the independent review would have priority. 

jPATIENT# US CITY OR OVERALL BEST INFORMATION RESPONSE BY FDA 
COUNTRY RESPONSE SCORE CONFIRMED BY REVIEW OF 

BY IJ\'DEPE1'<TIEPENT LILLY IMAGES 
READERS 

I, 
3-3001 Taiwan SD ves no 

107-1073 Baltimore SD yes no 
]25-1217 San Francisco SD yes no 
130-1191 Chicago SD yes no 
131-1272 Dallas SD even though yes YES 

calculates to PR 
141-1461 Louisiana SD yes no 
401-4011 Gennanv PD yes no 
409-4170 Gennany SD yes no 
501-5006 Italy SD yes no 
503-5022 Italy SD ves no 
505-5042 Italy calculates to PD but yes no 

, scored as SD 

i 509-5133 Australia SD; yes no 
reviewer #2 confmned 

PR with PD x 3 
510-5143 Australia UK; reviewer #2: 1st yes no 

response does not 
calculate to PR but 

scored as SD 
510-5147 Australia SD; reviewer #2 scored yes no 

as PD 
511-5151 Australia SD; #s do nOot calculate yes no 

to PR although scored as 
PR by reviewer #2 

I 512-5112 Australia SD yes no 
554-5516 Argentina SD yes no 
721-7225 Finland SD y_es no 
722-7251 Finland SD yes no 

I 804-8055 UK PD yes no 
I 805-8070 UK SD yes no I 

I 
851-8517 Poland SD; numbers calculate yes no 

toPR 

]n response to FDA quenes, LIlly eIther agreed that the overall response by the mdependent 
review pane1 was as cited above or did not challenge the assertion that the independent review 
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Clinical Review Section 

panel scored the patient as a nonresponder.. One of these 22 patients had a response based on 
fDA review of the images. 

APPEARS THIS VlAY 
ON ORIGINAL 
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CLII\ICAL RE\lE\V 

Clinical Review Section 

Listed Subjects as Alimta Responders in Study JMCH and FDA Agreed as Responders 

Below were 47 alimta patients who were listed as responders, declared a responder by 
independent review, and scored a responder by FDA Imaging Review. The shaded rows \\"ere 
FDA responder patients who had the diagnosis of mesothelioma confirmed on independent 
revIew. 

-
iPATIENT# ASSESSMENT BY REVIEW OF CONFIRMED BIDLMENSlONAL (B) OR 

I THE NUMBERS IMAGES: RESPONSE Ul\IDIMENSIONAL (U) BY I 
! 

ASSESSMENT • INDEPENDENT 
REVIEWERS 

Ii ]-1351 no; PR by reader 
I :; 1 ;no PR by reader 

.I #2's numbers; 

I 
adjudicator Dot 
confirmed by 

numbers 

I 118-1134 Yes 
I 
I 
I 119-1146 yes I 

I 
13] -1272 yes but best overall 

response was SD 
even thougb 

I calculates to PR .1--

r 

131-1278 ves 
136-1633 yes 

141-1465 yes; little-minimal 
disease 

! 142-1476 Jles 

'I 
201-2192 no; reviewer # 1 : 

PD; reviewer #2: 
PR; no adjudication 

I 
201-2202 yes 

250-2500 yes 
150-1502 yes 

I 252-2565 ves 
301-3150 yes 
30]-3151 yes; ask why images 

required an 
adjudicator because 
#1 PR, PI{, PD, #2 

PR, SD, SD, 

I 
adjudicator PR, PI{, . 

PR 

Yes; "knuckles of 
tumor to a rind" 

Yes; response 
confirmed by 

images 
Yes 
yes 

~es 

yes; remarkable 
response 

yes; minimal 
disease 

yes 
yes; remarkable 

response 

yes; remarkable 
response 

yes 
yes 
ves 
yes 
yes 

yes; PR confirmed u by all 3 
by imaging @ 5 

Yes u I 
I 

yes? u 
Yes u 

(response confirmed 
before 28 days) 

Yes u 
Yes u 

Yes u 

Yes u 
yesbu! need u 
adjudication 

yes; remarkable u 
response 

yes u 
yes u 
yes u 
yes u 
yes u by #1 & #2; u & b by 

adjudicator 
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: PA TIE?\Ti' ASSESSMENT BY 
THE "NUMBERS 

I 

I 
301-3156 yes 
302-302J yes 
308-3176 ves 
308-3177 yes 

I 308-3178 no: calcuJates to SD 
308·3181 yes 

I 308-3 J 82 Yes 
i 309-:; 192 Yes 

Ii 4(\ 1-400 1 yes with PR by 
" adjudicator 

I 
i 401-4009 Yes 
>---

: 402-4029 no: no for reader # 1; 
I reader #2:yes for 

unidimensional, no 
for bidimensional 

SD 
403-4042 Yes 

; 406-4102 yes but readers 

I using same #s 

I diverged in 
assessment 

I 406-4104 Yes 

409-4179 Yes 
! 413-4242 Yes 
I 451-4508 yes but at later 
I points calling PR 

h;I-4509 
when PD by #s 

yes but only had #s 
for #2 

501-5001 no; #1 & #2 do not 
calculate to PR; 
only adjudicator 

calculates but not @ 
4 & 6 only @ 101 

& 192 
501-5004 yes; #1 calculated to 

PR sooner than 
declared 

I 510·5101 Yes 
510-5110 no; no disease 

measurements but 
reader #1 counted 9 

/ 

CLI1\'J CAL REVIEW 

Clinical Review Section 
I 

I ( 
REVIEW OF CO]\;rIRMED BIDI-Mt~SIO?\Al (B) OR 

IM ... \GES: RESPONSE 
ASSESSJv1ENT 

yes yes 
yes yes 
yes yes 

yes yes 
yes yes 
ves • yes 
yes yes 
yes J'es 

yes but not a lot of yes; weak 
disease and not 

impressive 
yes yes 

yes; anterior yes 
mediastinum clean 
with response and 

opening up; images 
#25-28 

yes yes 
yes yes 

yes; good response 
by 101 

yes yes 
yes; mavbe CR 
yes; transient yes 

response 

yes yes 

yes yes??? 

yes yes 

yes yes 
yes yes 

UNIDIMENSIONAL (U) BY 
INDEPENDENT 

REVIEWERS 
u 
u 
u 

I u 
u 

u & b by both 
u 
u 

u by all 3 

u 
u & b by reader #2 only 

u 
u by #1 & #2; u & b by 

adjudicator 

u 

u i 

u I u 

u by #2; no measurable disease 
by #1 

u by a113 

u 

u 
no measurements (0 by #1) 
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CLINICAL REVIE'" 

Clinical Review Section 

Ii PA TlE1\T¢: ASSESSl\1ENT BY REVIEW OF CO"NTIR.\1ED BIDIMENSIONAL (B) OR 
THE NUMBERS IMAGES: RESPONSE lJl\WIMENSIONAL (U) BY 

Ii I 
I 

Ii 
! 

I 
! 
I 
I 

I 
I 
I 

I 

I 
I 

I 

ASSESSMENT Th:1)EPE"N1)ENT 
REVIEWERS 

index rind lesions 
512-5114 Yes yes yes u 
552-5509 Yes yes yes u 
552-5510 Yes yes yes u 
720-7212 Yes yes but PR YesPR no measurements #1; b #2 and 

adjudicator 
721-i229 yes yes Yes u 
804-8048 yes: #1 calculates to Yes Yes u & b by all 3 but may have 

PD in b; #2 & been measuring different 
adjudicator bidimensional disease 

calculates to PR 
851-8512 Not read by Yes: V2: PR, V3: Yes missing images: images 

independent readers confirmed PR; time received & reviewed 
because images not points: baseline, V2, 
provided to readers V3 no independent review of 

or to FDA until measurability of disease 

r~uested 

851-8515 yes yes _yes u 
852-8525 yes yes yes u 
852-8534 yes yes yes u 

Except for six patients, all the patients had a response by calculation of the measurements 
reporied by the independent reviewer(s); one patient (#851-8512) had no measurements from the 
independent reviewers because the independent reviewers did not review L1e images. Except for 
six patients, who also had assessment of bidimensional disease and the one patient that the 
independent reviewers did not review, the independent reviewers based all the patients' responses 
on as~e~sment of unidimensional disease. 
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Clinical Review Section 

Alimta Responders by Independent Review in Study JMCH and FDA Agreed as 
Responders 

Although the published report of the JMCH study did not mention independent review of the 
images,IS5 the accompanying editorial stated that "Central review of all CT scans and all 
pathology specimens was performed. This rigorous approach to analysis lends credibility to the 
study results, especially in a disease for which correct pathologic diagnosis can still be difficult, 
and for which there has been little uniformity in measuring response to treatment."IS6 In an 
earlier article about the results from a Phase II trial of alimta in malignant pleural mesothelioma, 
there was "an external expert panel" who "independently assessed the best response status of 
each patient at a later date". The article also compared Investigator-Determined Best Tumor 
Responses and Independent Reviewer-Determined Best Tumor Responses. The co-authors 
wrote that "independent review of patient responses increases confidence that the response rate is 
a true result for this patient population".IS7 . 

The list of responders sent by Lilly had 94 alimta/cisplatin responders and 37 cisplatin 
responders. lss There was a minor difference with the number of alimtalcisplatin responders 
reported in the JMCH study report, i.e., 93. 

Table JMCH.11.22. Summary of Best Tumor ResponSe 
(lrivesllll ator-Oelennlned) 
RTPoputatlon . 
H3E~McH 

RTPaticn'" FS Patients 
LYle;" Cisplatin LY/cis Cisplatin 

(N=225) (N=222) (N=I67) (N=16J) 
Number of R!pOIlding 

""lien'" 93+ 31 76" 32 

R.."""" ... mll: (%) 413 16.7 455 19.6 
95% CJ !Dr rosponae ra .. 34.8·48.1 I2.D-22.2 37.8 - 53.4 1.3.8 -26.6 

Fish<r cue! p-valuc <0.001 <0.001 
• "Ib=: Chwc:n: on the LY/c", arm (2 FSpahCDtsaod 1 PS+NS polleD.). 

PS+NS PaIic:»1I 
, 

LY/cis CUplatiJi 
(N=511) (N=59) 

11· S 

293 8.~ 

18.1-42.7 a· 18.7 

0.005 

185 Vogelzang NJ, Rusthoven JJ, Symanowski J, et al: Phase III study ofpemetrexed in combination with cisplatin 
versus cisplatin alone in patients with malignant pleural mesothelioma. J Clin OncoI21:2636-
2644,2003 
186 Rusch VW. Pemetrexed and Cisplatin for Malignant Pleural Mesothelioma: A New Standard of Care? Journal of 
Clinical Oncology, 21 :2629-2630,2003 
187 Scagliotti et at. Phase II Study ofPemetrexed With and Without Folic Acid 
and Vitamin B12 as Front-Line Therapy in Malignant Pleural Mesothelioma. J Clin Oncol. 2003; 21 :1556-1561 
188 Cover letter from Lilly dated 10122/2002 
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Clinical Review Section 

The tables below are from the JMCH study report. In the two tables below, the alimta + 
cisplatin ann number of responders after independent review was not as different (i.e., 
alimta/cisplatin responders: 93 by the investigator vs. 86 by independent review) as one 
would expect in view of the FDA's review of the _ database revealed 22 
patients listed as alimta responders whose overall response by the independent review 
was stable disease (SD), progressive disease (PD), or unknown (UK), meaning the 
number of alimta + cisplatin responders should be 94 - 22 = 72. Since the assessment by 
the independent reviewers of response was to take precedence in detennination of 
response, the FDA believed that the list of 94 alimta + cisplatin provided by Lilly to the 
FDA were the valid responders. Based on the infonnation provided in the NDA, it was 
not apparent how the numbers for independent reviewer-determined best tumor response 
were derived. After· further review, it appeared that the list provided to the FDA was the 
list of investigator-detennined responders. 

Table JMCH.11.21 Summary of Best Tumor Response 
(Independent Revlewer-Oetermlned) 

Number of responding 
pntimto 

lb:;PODO. nile (%) 

95% a fOr r"""""" rail: 

Fisher .lW:lp·valw: 

As of Database lock (13 February 2002) 
RT Population 
H3E-MC.JMCH 

RTp.rient> FS Plti""", 
LY/cis Cisplstin LY/cis Ci!platin 
(N~I94) (N=I95) (N=145) (N=1431 

85' 28 67' n. 
43.8 14.4 46.1 16.1 

36.1.51.1 9.8·20.1 37.11- 54.7 10.5·2J.1 

<0.001 <0.001 
• Two CRs W\:f. OD th. L Y/ctJ ann (l FS pstlClltlU1d I PS+NS pllhcnt). 

Table JMCH.11.24. Summary of Best Tumor Response 
(Independent Revlewer·Determlned) 
As of - Update (10 June 2002) 
RT Populillion . 
H3E-MC.JMCH 

RT Paticn .. FS Pllticn .. 
LY/cis Cisplatin LYI.is Cisplstio 

(N=I91) (N=200) (N~I48) (N=14S1 
Number of_ding 

pnti<:n1B 86' 30 W is 
lb:apcmoc nile (%) 41.7 15.0 4HI 1.6.9 
95% a fOr rClpDllSC rail: 36.6·50.9 10.4·20.7 31.7-54.3 112·23.9 

Fisher .wl p-valw: <0.001 <0.001 
• T_ CRs '""' on the L YI ... ann (1 FS pstJCllI and 1 PS+NS pabcnt). 

ps. NS Poticma 
LY/a. Ci!platin 
(N=49) (N=S2) 

IS' S 
36.7 9.6 

2J.4.51.1 3.2 ·11.0 

0.002 

PS+NSP.ticDt> 
LYlcis CisplatiD 
(N=49) (N=52) 

ISO 5 
36.7 9.6 

23.4-51.1 3.2- 21.0 

0.OQ2 

The inconsistency of response assessments between the NDA dataset (the Lilly list of 
responders) and the independent review dataset (see section, Subjects Listed as Alimta 
Responders in the NDA But Reported as SD, PD, or UK in the Independent Imaging 
Review) suggested that the response assessments reported in the NDA were not based on the 
independent review. 

The FDA requested the best tumor response data from the investigator, independent reviewer #1, 
independent reviewer #2, and the adjudicator. . 
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Clinical Review Section 

The investigator's assessments of the alimta + cisplatin arm are in the table below. The number 
of objective responder~--CR + PR--was 3 + 91 or 94. 

IALlMT A + CISPLA TIN 11\Tt,TJ\.1BER I 
BEST 

,OVER.A.LL RESPONSE 
CR 3 
ND 5 
PD 39 
PR 91 
SD 80 
U 8 

The investigator's assessments of the cisplatin alone arm are in the table below. The number of 
objective responders- PR--was 37. 

ClSPLA TIN ALONE NUMBER 
BEST 

OVERALL RESPONSE 
ND 7 
PD 78 
PR 37 
SD 94 
U 6 

There were 28 patients on the alimta + cisplatin arm that did not have their images reviewed by 
the independent panel. The images of patients with progressive disease were most frequently not 

. ". reviewed by the independent panel. 

ALIMT A + CISPLATIN 
BEST 

OVERALL RESPONSE 
BY THE ThTVESTIGATOR 

ND 
PD 
PR 
SD 
U 

TOTAL 

NUMBER 

4 
13 
3 
4 
4 
28 
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CliIUcal Review Section 

There were 22 patients on the cisplatin alone arm who did not have their images reviewed by the . 
independent panel. The images of patients with stable disease were most frequently not 
reviewed by the indep~ndent panel. 

CISPLA TN ALONE }"TLTMBER 
BEST 

OVER .. \LL RESPONSE 
BY THE il\'V'ESTIGATOR 

BEST OVERALL RESPONSE :t\TLTJ\1BER 
ND 6 
PD 4 
SD 7 
U 5 

TOTAL 22 

There were 66 patients on the alimta + cisplatin arm that had the investigator's response changed 
with independent review. As described in the section Subjects Listed as Alimta Responders in 
the Jl\DA But Reported as SD, PD, or UK in the Independent Imaging Review of this review, 
there were 22 patients who had the investigator's assessment of partial response downgraded to 
non-response by independent review of the images. There were 17 patients who had their 
response upgraded from SD to PRo The data from the 16 patients who had their assessment 
changed from PD to SD may have an effect on the analysis of time to progression, i.e., increase 
the tir:1e to progression. Although less frequent, patients who had their assessment changed from 
PR to PD and SD to PD may also have an effect on the analysis of time to progression. 

ALIMT A + CISPLATIN 
CHANGE IN 

BEST OVERALL RESPONSE 
AFTER INDEPENDENT REVIEW 

fNVESTIGA TOR RESUL T" ~'DEPENDENT RESULT 

NDo oSD 
PD ° SD 
PDo U 

PR ° PD 
PRo SD 
PRo olJ 

SD ° PD 
SDo °pR 
SDo otJ 

U°oSD 
Total 

1'.ruMBER 

1 
16 

2 
2 

19 
1 
2 

17 
2 
4 

66 
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[ CLINI CAL REVIE'" 

Clinical Review Section 

The results of independent review of alimta + cisplatin ann patients are below. The final number
-89--does not match the independent-reviewer determined response number in the JMCH study 
report, i.e., 86. 

Alimta + cisplatin ann NUMBER 
lnvesti!!ator responders 94 

Investigator responders downgraded -22 
to non-responders 

Investigator non-responders upgraded +17 
to responders • 

Total 89 

There were 38 alimta + cisplatin patients who the assessment of their imaging studies required 
adjudication of the independent review; nine cases of investigator-detennined SD were upgraded 
to PR by independent review plus adjudication. 

The FDA reviewed the images of the 17 alimta + cisplatin patients who the investigator scored 
the best overall response as SD and the independent reviewers scored the best overall response as 
PR; 9 cases had the non-response upgraded to response by adjudication (marked as PR *). These 
17 patients were not on the list of responders provided to the FDA by Lilly and thus, were not 
re\;iewed when the FDA reviewed the alimta + cisplatin responders on the list. Only 6 of the 17 

. patients' disease measurements calculated to a response. Six patients had a response by FDA 
review of the images; 5 cases had lesion measurements that calculated to a response; I case had 
lesion measurements that calculated to a non-response. Only 2 of the 9 adjudicated responders 
were responders on FDA review of the images. The shaded rows were FDA responder patients 
who had the diagnosis of mesothelioma confinned on independent review. 

IfPAT!E~T=: INVESTIGATOR D\'DEPENDENT COMMEl'aS BY FDA 

Ii 102-1026 

RESPONSE REViEWERS' 
RESPONSE 

SD PR'" All reviewers 

I 
evaluated different 

disease; adjudicator's 
numbers confirm 
response as PD 

111-1347 SD PR #2: nwnbers conf1ll1l 
response as PD 

111l-1352 SD PR'" #2: measured both 

I uni- and , 
bidimensional 

disease, SD on uni, 
bidimensional 

, conf1ll1ls to PD by 
I nwnbers; 

adjudicator: 
measured both uni-

FDA ASSESSMENT FDA REVIEW OF IMAGES 
OF RESPONSE BY FOR RESPO;-';SE 

NUMBERS 

No Visit 2 PD in ant. 
Mediastmwn; use as 

example 

No visit 2 to viisit 4: PD 

No SD 
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i PATIE'\T;: D\VESTIGATOR 
I RESPO~SE I 
I 
I 

i 
I 
I 
I 

I 
I 

1131-1274 SD 

131-1283 SD 

131-1044 SD 

i 214-2145 SD 

I 
! 

I 
:2J6-2165 

I 

SD 

302-3025 SD 

'402-4039 SD 

CLINICAL REVIE'" 

Clinical Review Section 

rXDEPEl\DEl\T COW-1El\TS BY FDA 
REVIEWERS' 
RESPOl"SE 

and bidimensional 
disease, SD on uni, 

bidimensional 
confinns to PD by 

numbers 
PR Both reviewers had 

numbers as PR 
PR #1: numbers 

calculate to SD; #2 
same as #1 

PR* both uni & 
bidimensional 
disease: same 

numbers for all three 
reviewers; numbers 
do not calculate to 
PR or no numbers 

and next value would 
bePD 

PR· #1,#2, and 
adjudicator: 

measured both uni-
and bidimensional 

disease 
(unidimensional 

larger- anidimension 
al PR, bidimensional 
SD; only #2 called it 

SD 
PR Both reviewers had 

numbers as PR for 
visit 2; 2nd visit 

calculates to PD with 
new baseline but still 
in range for PR with 

old baseline 
PR # 1 : no numbers; #2 

bidimensional in 
liver only: 

NR 
PR* #1 :ca\culates to PR 

visit 2 but calculates 
to PD visit 4 

although still in 
range of PR of old 

baseline; #2:same as 

FDA ASSESSMEl\T FDA REVIEW OF IMAGES 
OF RESPO~SE BY FOR RESPO~SE 

1\TUMBERS 

Yes PR 

No SD 

No SD 

No SD 

no??? SDIPD 

No SD 

No PR 
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I CLINICAL REVIEW 

Clinical Review Section 

: PATIE:\T= D\VESTIGA TOR D\TIEPEl\DENT COMMEl\TS BY FDA FDA ASSESSMENT FDA REnEW OF IMAGES , 
RESPONSE REVIEWERS' OF RESPONSE BY FOR RESPONSE ! 

i RESPONSE l\'l.JMBERS 
. # 1; adjudicator: visit 

2 & visit 4 

I measurements about , the same -->PR but 
response less than 

visit 2 for #1 and #2 

1
406-4]01 SD PR* #1, #2, and No PD; inadequate scan" " 

adjudicator: visit 2 missing 1/2 lung at 
calculates to PR but baseline 

I visit #4 calculates to 
I PD although within 

range ofPR with old 
baseline; 

j407-4121 SD PR* # I does not calculate; Yes SD; low tumor burden" 
both #2 and minimal disease; right 

adjudicator calculate fluid and left fluid; check 
to PR and then 0.00 pathology (OK, 

confinned 
mesotheliomV. Stae:e IV 

,409-4162 SD PR Both calculate to PR Yes PR; more fluid response; 
disease on both sides 

501-5010 SD PR Both calculate to PR Yes PR 
1502-501 ~ SD PR Both calculate to PR Yes PR 
553-5511 SD PR* #2 & adjudicator Yes PR 

calculate to PR 
'804-8041 SD PR* "# I calculates to PR, no??? SD; bidimensional 

#2 measured uni· & disease not a response; 
bidimensional unidimensional disease a 

disease: response 
unidimensional 

calculates to PR, 
bidimensional 

disease calculates to 
SD; adjudicator only, 

measured 
unidimensional 

disease" ·PR 

*adJudlcated 

Recall from the introduction to this section that the FDA did not review images of the listed 
cisplatin alone responders. There were 60 patients on the cisplatin ann alone who had the 
investigator's response changed with independent review. There were 14 patients who had the 
im'estigator's assessment of partial response downgraded to non-response by independent review 
of the images. There were 6 patients who had their response upgraded from ND, PD, or SD to 
PRo The data from the 34 patients who had their assessment changed from PD to SD may have 
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an effect on the analysis of time to progression, i.e., increase the time to progression. Although 
less frequent, the data from patients who had their assessment changed from PD to PR and SD to 
PD may also have an e.ffect on the analysis of time to progression. 

CISPLA TIN ALONE l\TlJMBER 
CHANGE IN 

BEST OVERALL RESPONSE 
AfTER ThTDEPENDENT REv1EW 

IJ\TVESTIGA TOR RES1..'LTS··>IJ\'DEPEl\'DE~'T PAl'.'EL RESULTS 

l"0· ·PR 1 

PO· ·PR I 

PD· -SD 34 

PD· -U 2 
PRo -SO 13 
PRo elJ 1 

SD· ·PD 3 

SO· ·PR 4 

U·-SD 1 
Total 60 

The results of independent review of cisplatin alone arm patients are below. The fmal number--
29--does not match the independent-reviewer detennined response number in the JMCH study 
repon, i.e., 30. 

Cisplatin alone arm NUMBER 
Investigator responders 37 

Investigator responders down-graded -14 
to non-responders 

Investigator non-responders up-graded +6 
to responders 

Total 29 

There were 45 cisplatin alone patients who the assessment oftheirirnagmg studies required 
adjudication of the independent review; one case of investigator-determined SD was upgraded to 
PR by independent review plus adjudication. 

Nine cases of SD were upgraded to PR. 
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An analysis of the results of the independent review for both treatment anns is below. A higher 
proportion of cisplatin alone patients had their investigator's PR downgraded than the alimta + 
cisplarin alone patients: Response upgrading to PR by independent review was balanced in both 
anns. 

RESULT OF 
Th'DEPE1\'DENT REVIEW 

Response dowDl!raded 
Response upl!raded 

Total chanf!ed 

ALlMT A/CISPLATIN CISPLATIN ALONE 

22/94 (23%) 
17/94 (18%) 
39/94 (41%) 

APPEARS THrS WAY 
ON ORIGINAL 

APPEARS THIS WAY 
c:~ ORIGINAL 

14/37 (38%) 
6/37 (16%) 

20/37 (54%) 

241 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0268 



CLINI CAL REVIE'V 

Clinical Review Section 

Agreed upon Alimta Responders with a Confirmed Pathology Diagnosis of 
Mesothelioma 

The 38 FDA confinned alimta + cisplatin with a confinned pathology diagnosis are derived from 
tables in sections "Listed Subjects as Alimta RespolJders in Study J;\lCH and FDA Agreed 
as Responders" (32 patients) and "Alimta Responders by Independent Review in Study 
,J.\tCH and FD . .<\ Agreed as Responders" (6 patients). Identification of patients with a 
confinned pathological diagnosis of mesothelioma and the patients' folic acid/vitamin B 12 
supplementation status was derived from Lilly correspondences dated 12116/2003 and 8/2112003, 
respectively. • 

RESPONSE RATE IN PATIENTS WITH CONFIRMED PATHOLOGY 
r 

ALIMTA + CISPLATIN, FDA 
CONFIRJvlED RESPONDERS 

Proportion Response rate 95%CI 

overall 3811 53 25% 18,32 
,reSQ.onse rate 
:epithelial 35/130 27% 29,35 
IMixed 3/15 20% -0.2,37 
Sarcomatoid 0/8 0% 

,folic acid/vitamin 29/111 26% 18,34 
jE12 
!suJ1.2.lementation 
IPartial 3/20 15% -0.7,31 
Ilsupplem~ntation 
Iinever supplemented I 6/22 

I 
27% 

I 
9,46 

I 

CISPLA TIN ALONE, 
LILL Y LISTED RESPONDERS 
Proportion Response 95%CI 

rate 
251149 17% 11,23 

221127 17% 11,24 
1113 8% -7,22 
2/9 22% -5,49 

211108 19% 12,27 

3/14 21% -0.1,43 

1127 
I 

4% 

I 
-3,11 

II 
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Regulatory Decision Concerning the Inclusion of Response Rate and Time to 
Progression in the Label 

Re5:ponse rate was originally the proposed primary endpoint for study Th1CH. Unidimensional 
measurements were believed to be sufficient to provide information for response. The fDA 
required survival as the primary endpoint and was uncertain about the application of 
unidimensional disease for response assessments. 

Based on fDA review of the images alimta + cisplatin responders and the 
response rate and time to progression should not be incl~ded in the label. 

database, 

A summary of the problems found during the FDA with review of images follows. 

• Patients who were screening failures were entered on study. 

• CT scans were not performed in some patients as required by protocol, i.e., upper abdomen 
scans. 

• There were missing images (NRs > RRs) from the imaging database; for some of these 
patients the reasons included: no baseline scans, baseline scans incomplete, or scans not 
available 

• ]\;ot all patients had independent review of their images. 

• The independent reviewers did not record disease measurements in all patients. Specifically, 
there was non-agreement of measurability of disease (inclusion criteria for entry in the study; 
stratification factor) between the investigators and independent readers and between 
independent readers. 

• Patients were listed as responders by Lilly who were scored as a non-responder by the 
independent reviewers. Specifically, there was non-agreement of response between the 
investigators and independent readers, i.e., SD, PD, and UK for cases listed by Lilly as PR. 

• Patients were listed as responders who were later called non-responders by Lilly. 

• Patients who were scored a responder by the independent reviewers but a non-responder by 
the investigator were not on the Lilly responder list. 

• There was non-agreement in some patients of sites of disease between investigators and 
independent readers at baseline and at time of progressive disease. 

• There was dissociation of response in the chest and non-response in the "liver" in some 
patients, i.e., response in the chest (unidimensional disease) and non-response in the "liver" 
(bidimensional disease). 
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• There was dissociation or overall response scoring and calculation of response by 
independent readers, i.e., patients were scored as PR but calculations of measurements 
indicated NR or PD. 

• fDA review of imaging studies confmned only 47 of 94 responses listed by Lilly in the 
alimta/cisplatin group. 

Also, according to Lilly: 

• In patients with "extensive lobulated disease", it was difficult to select the appropriate lesions 
to follow and the tumor burden may not be accurately represented by the lesions chosen at 
baseline.189 

• When the disease is "extensive and lobulated" or has "irregular contours", it makes it difficult 
to measure. 190 

Ji9 Lilly correspondence dated 11/26.'2003 
190 Lilly correspondence dated 12/4/2003 

APPEARS THIS WAY 
ON ORIGINAL 
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4. Efficacy Conclusions 

I 

I 

I 

I 

191 alimta 

lIn the pivotal trial, A Single-blind Randomized Phase 3 Trial ofMTA J9J plus 
Cisplatin versus Cisplatin in Patients with Malignant Pleural Mesothelioma, 
survival was the primary endpoint. The following table illustrates the survival 
benefit achieved in this randomized, controlled trial. 

GROUP ALIMT A/CISPLA TIN CISPLATD'\ ALONE p-value 
SURVIV AL, MEDIAN SURVIVAL, MEDL.<\N log-rank 

Randomized and treated 12.1 months 9.3 months 0.021 
(n=448) 

Fully folic acid/vitamin 13.3 months 10 months 0.051 
B12 supplemented 

(n=331)) 
Partial supplemented + 9.5 months 7.2 months 0.253 

never supplemented 
(n=117) 

Intent-to-treat 12 months 9.3 months 0.0205 
(n=456) 

Confinned mesothelioma 13 months 10.2 months 0.066 
pathology 

Randomized and treated 
(n=303) 

Confinned mesothelioma 14.4 months 10.3 months 0.058 
pathology 

Fully folic acid/vitamin 
B 12 supplemented 

(n=220) 
Gender 15.7 months 7.5 months 0.012 
Female 

Rand.omized and treated 
(n=83) 
Gender 18.9 months 7.4 months 0.01 
Female 

Fully folic acid/vitamin 
B12 supplemented 

(n=61) 
Gender 11 months 9.4 months 0.176 
Male 

Randomized and treated 
(n=365) 
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Gender 
Male 

I 
Fully folic acid/vitamin 

B 12 supplemented 
(n==270) 

I Race 

I 
White 

Randomized and treated 
(n==410) 

Race 
White 

I Fully folic acid/vitamin 

I Bl2 supplemented 
(n==303) 

Race 
Non-white 

Randomized and treated 
(n==38) 
Race 

Non-white 
Fully folic acid/vitamin 

B 12 supplemented 
(n==28) 

Age 
< 65 years 

Ra!1domized and treated 
(n==279) 

Age 

I < 65 years 

I 
Fully folic acid/vitamin 

B12 supplemented 
(n=204) 

Age 
2:.. 65 years 

Randomized and treated 
(n=169) 

Age 
::: 65 years 

Fully folic acid/vitamin 
B12 supplemented 

(n=127) 

Clinical Review Section 

ALIMT NCISPLA TIN 
SlJRVIVAL, MEDIAN 

12.8 months 

12.2 months 

13.3 months 

9 months 

8.8 months 

13.3 months 

14.7 months 

10 months 

12.2 months 

CISPLA TIN ALONE p-vaJue 
SURVIVAL, MEDIAN log-rank 

10.4 0.388 

9.3 monts 0.024 

10.2 months 0.026 

8.4 months 0.715 

9.55 months 0.619 

10.2 months 0.02 

10.8 months 0.052 

7.5 months 0.376 

8.7 months 0.503 
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The data supports the following indication: 
ALIMT A in combination with cisplatin is indicated for the treatment of 
patients with malignant pleural mesothelioma whose disease is either 
unn!sectable or who.are not candidates for curative surgery. 

The combination of Alirnta plus cisplatin is the first chemotheraupetic regimen to 
demonstrate a survival benefit in malignant pleural mesothelioma in comparison to a 
control regimen. 

Response rate was a secondary endpoint for study JMCH. The following table illustrates 
the response rate demonstrated in patients with a confirmed pathological diagnosis of 
mesothelioma. 

ALIMT A + CISPLA TIN, FDA CISPLA TIN ALONE, 
COl\TflRMED RESPONDERS LILL Y LISTED RESPONDERS 

Proportion Response rate 95%Cl Proportion Response 95% Cl 
rate 

overall 381153 25% 18,32 251149 17% 11,23 
response rate 
epithelial 351130 27% 29,35 22/127 17% 11,24 
t-.1ixed 3/15 20% -0.2,37 1/13 8% -7,22 
Sarcomatoid 0/8 0% 2/9 22% -5,49 

IfOIiC acid/vitamin 29/111 26% 18,34 2111 08 19% 12,27 

IB12 
!isupplementation 
~ 

-0.7,31 3/14 21% -0.1,43 rartial 3/20 15% 
;supplementation 
!never supplemented 6/22 27% 9,46 1/27 4% -3,11 

. LTl contrast to the survival endpoint and although the response rate of the a1imta + cisplatin arm 
was higher than the cisplatin alone arm, response rate was not a rigorou~ endpoint in study 
JMCH for a number of reasons. 

At the End of Phase II meetings, the FDA indicated to Lilly that tumor response rate in 
mesothelioma could not be reliably assessed and that the FDA would not make any important 
decisions regarding efficacy based on tumor response rate or time to tumor progression. 
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VII. Integrated Re,iew of Safety 

1. Brief Statement of Conclusions 

The pivotal trial was a multicenter, randomized, single-blind Phase III trial in chemo-naive 
patients with malignant pleural mesothelioma (MPM) treated with Alimta in combination with 
cispiatin compared to patients who received cisplatin alone. Alimta was administered at a dose of 
500 mg/ mL intravenously over approximately 1 0 minut~ follO\ved approximately 30 minutes 
later by cispJatin, 75 mg! m2 intravenously over approximately 2 hours on Day 1 of each 21- day 
cycle. In the cisplatin only arm, normal saline which did not contain Alimta was administered 
intravenously over approximately 10 minutes followed approximately 30 minutes later by 
cisplatin, 75 mg! m2 intravenously over approximately 2 hours on Day 1 of each 21~ day cycle. 
Patients in both arms were pre- and post- hydrated according to local practice. Dexamethasone 4 
mg, or equivalent corticosteroid was taken orally, twice per day on the day before, the day of, and 
the day after each dose of Alimta plus cisplatin. Folic acid supplementation, 350-1000 )lg or 
equiyalent was taken orally daily beginning approximately 1 to 3 weeks prior to the first dose of 
Alimta plus cisplatin and continued daily until the patient discontinued from study therapy. A 
vitamin BI1 injection, 1000 )lg was given intramuscularly approximately 1 to 3 weeks prior to 
the first dose of Alimta plus cisplatin and was repeated approximately every 9 weeks until the 
patient discontinued from study therapy. 

The median age of patients at the time of randomization was 60 years. Although 456 patients 
were rar.domized, 8 patients did not receive the study drug; a total of 448 patients were treated 
and received at least one dose of study drug(s). The primary analysis of this study was 
performed on the popUlation of all patients who received study drug in the treatment ann. A 
~'ubgroup analysis was pe"rformed on patients who received folic acid and vitamin Bn 
supplementation during the entire course of study therapy. Randomized and treated patients 
completed a median of 6 cycles of the Alimtalcisplatin arm and 4 cycles of the cisplatin only 
arm. Supplemented patients completed a median of six cycles and nonsupplemented patients 
co~npleted a median of2 cycles of Alimtalcisplatin. The planned mean dose for Alimta and 
cisplatin were 166.7 and 25 mg/m2/wk respectively. The mean dose delivered was 153.4 
mgfm2/wk of Alimta and 23.2 mglm2/wk of cis plat in in the RT group and 154.6 mglm2/wk and 
23.4 mglm2/wk in the FS group. When used alone, cisplatin was given at 24.1 mglm2/wk. The 
percent of planned dose intensity was 92/92.8% for Alimtalcisplatin in the RT group and 
92.7/93.6% Alimtalcisplatin in the FS group. 96.4% of cis plat in alone could be given in both the 
RT and FS groups. In the RT group, 308 (28.9~o) dose delays were reported in the 
Alimta/cisplatin arm and 171 (19.5%) in the cisplatin alone arm. Scheduling conflicts 
constituted the majority of dose delays. The most common clinical cause of dose delay on both 
arms was neutropenia. On both arms, cycle 4 was the cycle with the most delays. The common 
grade 3 or grade 4 laboratory toxicities in the RT group treated with Alimtalcisplatin were 
neutropenia (28.8%), leucopenia (18.1%), thrombocytopenia (5.8%) and anemia (602%). In the 
cisplatin only arm, neutropenia (2.3%), leucopenia (1.4%) and decreased creatinine (1 %). In the 
FS group, the Alimtalcisplatin treated arm had neutropenia (24.4%), leucopenia (15.5%), anemia 
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(6%), thrombocytopenia (5.4%) while the cisplatin only ann had neutropenia (3.1 %), leucopenia 
(0.6%) and decreased creatinine (I %). The common nonlaboratol)l grade 3 and grade 4 adverse 
events in the RT group treated with Alimta/cisplatin were fatigue (18.1 %), nausea (14.6%), 
vomiting (13.7%), diarrhea (4.9%), dehydration (4.4%), stomatitis (4%), anorexia (3.5%) and 
rash (1.3%). In the cisplatin alone ann the common adverse events were fatigue (15.3%), nausea 
(6.3%), and vomiting (3.6%). In the FS group, the patients treated with Alimta/cisplatin had 
fatigue (17.3%), nausea (11.9%), vomiting (10.7%), dehydration (4.2%), diarrhea (3.6%), 
stomatitis (3%) and anorexia (2.4%). Those in thecisplatin alone ann had fatigue (12.9%), 
nausea (5.5%) and vomiting (4.3%). A comparison between the two treatment anns in the FS 
group showed a statistically significant difference for neutrophils and leukocytes with more 
neutropenia and leucopenia in the Alimta/cisplatin group. Effect of supplementation reduced 
many of the laboratory and non-laboratory toxicities. 

Use of vitamin supplementation by patients must be emphasized. Patients treated with Alimta 
must be instructed to take low-dose folic acid daily so that at least 5 doses are taken during the 7-
day period preceding the first dose of Alimta and continuing until 21 days after the last dose. 
Patients must also receive 1 injection of vitamin BI2 during the week prior to receiving the first 
dose of Alimta and every 3 cycles thereafter during therapy. Subsequent vitamin Bn injections 
may be given the same day as Alimta. 

Alimta with dexamethasone or equivalent reduces the incidence and severity of cutaneous 
reactions. 

As a class, folic acid antimetabolites have been demonstrated to produce manifestations of 
de~'ejopmental toxicity such as groMh retardation, embryo lethality, and malfonnations. Alimta 
was found to be embryo toxic at doses of 10 mg/ kg (30 mg! m2) and fetotoxic causing fetal 
malfonnations (cleft palate) at doses of5 mg! kg (15 mg/ m2

). There are no studies of Alimta in 
pregnant women. If Alimta is used during pregnancy, or if the patient becomes pregnant while 
taking Alimta, the patient should be apprised of the potential hazard to the fetus. 

As with other anti-folate drugs, there is a potential for serious adverse reactions in nursing 
infants and nursing should be discontinued if the mother is treated with Alimta. 

Alimta is eliminated primarily via the renal route. Patients with a creatinine clearance of < 45 
m)/nnn, calculated with the mean body weight by the fonnula of Cockcroft and Gault, should not 
receive Alimta. 

As with other antifolates, caution should be exercised when concomitant administration of 
Alimta with nonsteroidal anti-inflammatory drugs are used. 

Patients with clinically significant pleural effusions have been excluded in studies perfonned 
with Alimta. Before starting treatment, pleural effusions should be drained. 

The safety evaluation seems adequate for marketing for this indication. Areas of caution and 
limited safety experience have been noted above. 
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2. Description 0f.Patient Exposure 

All patients were :-andomly assigned to either the AlimtaJ cisplatin ann or the cisplatin alone 
ann, defined as follows: 

· A. Alimta, 500 mg! m2
, diluted in nonnal saline, 100 mL, administered intravenously over 

approximately 10 minutes, followed approximately 30 minutes later by cisplatin, 75 mg! m2
, 

administered intravenously over approximately 2 hours on Day 1 of each 2] - day cycle. 
B. Nonnal saline, 100 mL, that did not contain Alimta administered intravenously over 
approximately 10 minutes, followed approximately 30 minutes later by cisplatin, 75 mg/ IT'2, 
administered intravenously over approximately 2 hours on Day 1 of each 21- day cycle. 
Both anns were treated as follows: Patients were pre- and post hydrated according to local· 
practice. Patients were instructed to tah dexamethasone 4 mg, or equivaJent corticosteroid, 
orally twice per day on the day before, the day of, and the day after each dose of assigned 
treatment. Patients were instructed to take folic acid supplementation, 350 to 1000 Jlg or 
equi\'alent, orally each day beginning approximately 1 to 3 weeks before the first dose of 
treatment ann and continued daily until the patient discontinued from study therapy. A vitamin 
BJ: injection, 1000 Jlg, was given intramuscularly approximately I to 3 weeks before the first 
dose of treatment and was repeated approximately every 9 weeks until the patient discontinued 
from study therapy. The primary analysis of this study was performed on the population of all 
patients who received study drug in the treatment ann. A subgroup analysis was perfonned on 
patients who received folic acid and vitamin BJ2 supplementation during the entire course of 
stud)' therapy. 

The decision to add folic acid and vitaJnin BJ2 was made after the start of the study. At the time 
of the decision, approximately 117 patients had been accrued to the pivotal study. All patients 
still on study therapy (in both treatment arms) \",ere given folic acid (350 to 1000 Jlg oral daily) 
and vitamin Bl2 (1000 )1g intramuscular every 9 weeks). In addition, the same doses and 
schedules of these vitamins were routinely given to all subsequent new patients enrolled into the 
study. 

2.1 Extent of Exposure 

Drug Administration 

Of the 456 patients randomly assigned to a treatment ann, 448 (98.2%) received Alimta/ 
cisplatin or cisplatin monotherapy. These patients constitute the randomized and treated (RT) 

· population for this study. Of these, 226 patients were randomized to and treated with 
Alimta'cisplatin and 222 patients were randomized to the cisplatin alone ann and received at 
least one dose of cisplatin. Among these 448 patients, 331 patients were fully supplemented and 
constituted the fully supplemented (FS) population for this study. Of the 331 patients, ] 68 were 

· randomized and treated with Alimta/cisplatin and 163 were randomized and treated with 
cisplatin alone. 
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Among the RT patients, a median of six cycles (range: 1 - 12 cycles) were completed on the 
Alimtal cisplatin arm compared with four cycles (range: 1 - 9 cycles) completed on the cisplatin 
alone ann. A total of 120 ( 53.1 %) patients on the A1imtal cisplatin ann and 89 ( 40.1 %) patients 
on the cisplatin alone ann completed at least six cycles of therapy while 18 ( 8.0%) patients on 
the Alimtal cispJatin ann compared with 19 ( 8.6%) patients on the cisplatin alone ann 
completed only one cycle. The duration of treatment was greater in the Alimta/cisplatin ann 
than i!1 the cispiatin alone ann. 

Among the FS patients, a median of six cycles of therap. were delivered on the Alimtal cisplatin 
arm compared with four cycles delivered on the cisplatin alone ann. In addition, among FS 
patients, a total of97 (57.7%) patients on the Alimtal cisplatin ann versus 66 (40.5%) patients on 
the cisplatin alone ann completed at least six cycles of therapy. Thirteen (7.7%) patients on the 
Alimtal cisplatin ann compared with 15(9.2%) patients on the cisplatin alone ann completed 
only one cycle. 

The Table below summarizes the number of cycles oftherapy administered by treatment ann by 
supplementation status. Within the Alimtaf cisplatin ann, FS patients received a median of six 
cycles compared with nvo cycles in the never-supplemented (NS) patients (p=< 0.001). For the 
cisplatin alone arm, there was also a difference favoring a larger number of cycles in the FS 
group (p= 0.049). 

Tahle 7.1. Summary of Cycles Given RT Population FS and NS 

(·{)J1~pkIL..J (,ydes 

. l\1c:.ITl 

r.·l ...... li;'ll 
Sialil!;lru Dc\"i<llinn 
.klillirnulll 
l\b:-:iI1iUl11 

Cisplatin 
FS 1\:S FS NS 

(N"'IM,) 

4.'1 

(d) 

2.2 

(S"'32) IN=1(3) i IN=:'S) 

3.2 4.0 3.2 
2.0 4.0 2.0 
1.1; 1.1 I./l 

,/ 

Source: Section 12.1.7. Applicant's Table JMCH 12.13 

Among RT patients, 1066 cycles were administered to patients on the Alimtal cisplatin arm 
while 877 cycles were admirustered to patients on the cisplatin alone ann. On the Alimtal 
cisplatin arm, 96.6% of the Alimta cycles and 96.5% of the cisplatin cycles were administered at 
full dose. On the cisplatin alone ann, 99.7% of cycles were given without any dose adjustment. 

The following tables show the duration of exposure, doses and dose intensity in al1 the treatment 
groups. The FDA exposure analysis is consistent with that submitted by the applicant. 

Alimta exposure was for a median of 18 weeks. The median doses of Alimta and cisplatin were 
higher in those fully supplemented. Patients in both anns received> 90% of the planned dose 
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intensity. Patients receiving Alimta in the RT group received a relative dose intensity of 92% of 
the protocol specified Alimta dose intensity and patients treated with cisplatin in the same group 
received 92.3% of the projected dose intensity with Alimta compared to 96.5% cisplatin alone. 
Similarly, after supplementation, 92.7% Alimta, 93% cisplatin when given with Alimta and 
96.4% cisplatin when given alone were the relative dose intensities. . 

Table 7.2. Treatment Duration (weeks) (Reviewers Table) 

I Ra?domized and treated 
• 
Fully Supplemented Pa.tients 

patients 

Alimta/cisplati Cisplatin Alimta/cisplatin Cisplatin 
D N==222 N==168 N=163 
N=226 
Alimta cisplat cisplatin Alimta cisplati cisplatin 

m n 
I Median 18 18 12 18 18 12 

duration 
Mean duration 15 15 12 ]6 16 13 
Max duration 39 39 27 39 39 27 
j\,lin duration 3 3 3 3 3 3 

Table 7.3. Total Dose of Treatment Received (Reviewers Table) 

I Randomized and treated 

I patients 
Alimta/cisplati Cisplatin 
D N==222 
N=226 
Alimta Cisplat Cisplatin 
Mg/m2 m Mg/m2 

Mg/m2 

Median dose 2614.5 399.4 300 
Mean dose 2289.7 343.6 295.3 

Max dose 6008 902 666 
t Min dose 497 74 68 

Fully supplemented patients 

Alimta/cisplati Cisplatin 
D 

N=168 
Alimt 
a 
Mgim 
2 

2942 
2392. 
3 
6008 
497 

N=)63 

Cisplat Cisplatin 
in Mg/m2 

Mg/m2 

445 300 
358.4 298.1 

902 666 
74 68 
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Table 7.4. Dose Intensity (DI) Per Week (mg/m2
) (Reviewers Table) 

: 

Randomized and treated Fully supplemented patients 
patients 

Alimta/cispJati Cisplatin Alimta/cisplati Cisplatin 

I n N=222 n N=163 I N=226 N=168 
I 

I 

I 
Alimt Cisplat Cisplatin Alimta Cisplat Cisplatin 
a III III 

I Median DI 160.3 24.1 24.8 162 24.3 24.8 
Mean Dl 153.3 23.1 24.1 154.5 23.3 24.1 

! r • 
I Max Dl 
! MinDl 

Relative dose 91.9 96.5 96.4 
I inlensi ,(%)* 

*Dose delivered(mean)/dose planned 

Reviewers Comment: 
The median duration oJtreatment was the same in the RT and FS groups. The median doses Jar 
Alimra and cisplatin were higher in thoseJu/ly supplemented The planned doseJorAlimta was 
! 66 mgio//week, and the mean dose delivered was 153 mg/n//weekJor a relative dose intensity 
of92%. Relative dose intensity oj cisplatin given alone was higher than that oj cisplOlin when 
given with Alimta. However, the relative dose intensity Jor both Alimta and cisplatin in the 
A/;'~7Ia/Cisplatfn crm with and v,'ithout supplementation was greater than 90%. Folate and 
vitamin B 12 supplementation allowed the administration oj more cycles oj chemotherapJ'. 

Dose Delays 

In the RT population, 308 (28.9%) dose delays were reported for the patients treated on the 
Alimtal cisplatin arm, and 171 (19.5%) were reported for patients treated with cisplatin alone. 
Scheduling conflicts constituted the majority of the dosing delays with a total of 172 (55.8%) 
delays on the Alimtalcisplatin arm and131 (76.6%) delays on the cisplatin alone arm. The most 
common clinical cause of delay on both arms was neutropenia, followed by reduced creatinine 
clearance, leukopenia, anemia, stomatitis and infection. On both treatment arms, Cycle 4 was the 
cycle of therapy with the most clinical delays. 

In the FS arm, there were 231 dose delays in the Alimta/cisplatin arm and 124 reported in 
patients treated with cisplatin alone. As in the RT population, scheduling conflicts caused the 
majority of dose delays and the reasons for the delays were similar. 
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Table 7.5. 1'lost Common Clinical Reasons for Dose Delay-All C~'c1es (Reviewers Table) 

Randomized and treated patients Fully sUHlemented ~atients 
Reason Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin 

n N{%) n N (%) 
N(%) N (%) 

. Scheduling 
I conflict 

172 (55.8) 1131 (76.6) 134 (58.0) 91 (73.4) 

: NeutroQenia 68 (22.1) II (6.4) 50 (21.6) . 7 (5.6) 
I CrCI decreased 20 (6.52 12 (7.0) 13 (5.6) 12 (9.7) 
i Anerma . 11 (3.6) 1 (0.6) 5 (2.2) ll(0.8) 
I Leukopenia 9 (2.9) 3 (1.8) 8 (3.5) I 3 (2.4) 
i Stomatitis 3 (1.0) 0 3 (1.3) 0 
! Infection I (0.3) 2 (1.2) I (0.4) I (0.8) 
: Fatj£ue 2 (0.6) 0 I (0.4) 0 

Rash 2 (0.6) 0 I (0.4) 0 
! Diarrhea I (0.3) l' (0.6) 0 I (0.8) 
: Dvspnea I (0.3) 1 (0.6) 1 (0.4) I (0.8) 

URI I (0.3) 1 (0.6) I (0.4) I (0.8) 
i Vomitinf! 1 (0.3) 1 (0.6) 0 0 

.. 
crC!: creatmme clearance; URl: upper resprratory mfectlOn 

Revie ..... ers Comment: 
There l-vere more dose delays in patients treated with the Alimta and cisplatin combination. 
Scheduling conflict caused the most dose delays. Of the drug related toxicity neutropenia caused 
the mosf dose delays. 

Dose Reductions/Omissions 

Dose reductions on the Alimta/cisplatin ann were reported in 27 (2.5%) for Alimta and cisplatin, 
9 (0.8%) for Alimta alone and I (0.1 %) for cisplatin alone in the randormzed and treated 
population. The most frequent reason for dose reduction was neutropenia, followed by diarrhea, 
thrombocytopenia, and stomatitis. On the cisplatin alone ann, 3 (0.3%) dose reductions were 
reported. On both anus, dose reductions occurred most frequently in Cycle' 2. In the fully 
supplemented patients on the Alimta! cisplatin arm, the most frequent reasons for Alimta dose 
reductions were diarrhea, neutropenia, and stomatitis (each 17.4%). The most frequent reasons 
for cisplatin dose reductions were attributed to neutropenia (4 [23.5%]), diarrhea (3 [17.6%]) and 
thrombocytopenia (3 [17.6%]). The Tables below summarize these fmdings. 
Two patients (Patients #136- 1631 and #720- 7200) omitted cisplatin at some time during 
therapy. One patient received the last eight cycles of therapy with cisplatin omitted because of 
deafuess; another patient omitted cisplatin in the last cycle because of vomiting. Both were on 
the AIimta/cisplatin ann. 
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Table 7.6. Reasons for Dose Reduction - All Doses Delivered RT Population 

LY/cis Cisplntin 
Reason LY231514 Cisplatin Cisplatin 
Total Reductions 36 28 3 

Neutropenia 9(25.0%) 9 (32.1%) 1 (33.3%) 
Thrombocytopenia 5(13.9) 5 (17.9) 0 
Di8rrhea 5 (13.9) 4 (i4.3) 0 
Stomatitis 6(16.7) I (3.6) 0 
Blood cr increased 1(2.8) 1 (3.6) 0 
crel decreased .1 (2;8) 1 (3.6) 0 
Nausea 2 (5.6) 2 (7.1) 0 
Fatigue 2 (S~6) 1 (3,6) 0 
Vomiting 2 (S:§) 1 (3.6) 0 
Dehydration 1(2.8) I (3.6) () 

GOT increased I (2:8) I (3.6) 0 
Rash 1 (2.8) 0 0 
Dearness 0 1(3.6) 0 
Hyponatremia 0 0 1 (33.3) 
Neurotoxicity 0 0 I (33.3) 

Source: Section 12.1.3 Applicant Table JMCH.12.8. 

Table 7.7. Reasons for Dose Reduction - All Doses Delivered RT Population by 
Supplementation Status 

LV/Cis Cisplatin 

Drug AssOcialed LYi31S14 Cisplatin Ci~latin 
.Reason FS. P5+NS FS PS+NS FS PS+NS 
Total Reductions 23 13 i7 

I 
11 2 i 

Neutropenia 4(17.4%) 5(38.5%) 4 (23.5%) 5 (45.5%) 1(50.0"10) 0 
ThrombocYtopenia 3 (13.0) 2( 15.4) 3 (11.6) 

f 
2 (lS.2) 0 0 

Diarrhea 4 (17.4) 1 (7.7) 3 (17.6) I 1 (9.1) 0 0 
Stomatitis 4(17.4) 2 (15.4) 0 1(9.1) 0 0 
Blood cr increased 1(4.,3) 0 1.(5.9) f 0 0 0 
CrCldecreased 1(4.~) 0 1 (5.9) 0 0 0 
Nau.sea 2(&:7) 0 2 (itS) 0 0 Q 
F~gue 2(8:7) .0 I(SJ» 6 :~ 0 
Vomiting 1(4:3) 1(7:7) 0 1 (9.)) 0 0 
Dehydration 0 1(7.7) 0 

I 
1 (9.1) 0 0 

GOT ihci-eased 1(4.3) 0 J (5.9) 0 0 0 
RaSh 0 1 (7.7) 0 0 0 0 
Deafness 0 0 1 (5.9) I 0 0 0 
Hyponatremia 0 0 0 I 0 1(50.0) 0 
Neurotoxicity 0 0 0 I 0 0 1 (100"/.) 

Source: Section 12.1.3, Applicant Table JMCH.l2.9 
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Protocol Violations 

While dose escalations were not penni ned according to protocol, 2 patients were given dose 
escalations in violation of the protocol.On the Alimta! cisplatin arm, a single dose escalation 
(Patient "# 403- 4047) occurred in whi'ch the Alimta dose was escalated in error from 250 mg! m2 

to 500 mgl m2 in Cycle 5. On the cisplatin alone arm, 1 patient (Patient #502- 5014) received a 
reduced cisplatin dose in Cycle 2 which was subsequently escalated to the fuIl dose ( 75 mg/ m2

) 

in Cycle 3 and all remaining cycles. 

3. Methods and Specific Findings of Safety Review 

The definition of the safety population was any patient who received at least one dose of the 
drug. A clinical trial adverse event was dermed as any undesirable experience that occurred after 
the patient had received the first dose of study drug without regard to the possibility of a causal 
relationship, and without regard to treatment group assignment. The occurrence or nahlre of 
adverse events were acquired by study site personnel and recorded on the patient'S case report 
forms (CRf). Unless otherwise indicated, all AE rates are reported on a per patient basis. 

The safety review was conducted using the electronic data sets from the randomized controlled 
trial comparing Alirnta in combination with cisplatin and cisplatin alone for treatment of patients 
with MPM. All adverse events after the patient had received the first dose of study drug without 
regard to the possibility of a causal relationship were considered. Study datasets were 
constructed by deriving datasets from the raw datasets provided. The study used the Medical 
Dictionary for Regulatory Activities (MedDRA Version 3.0) translation dictionary for the 
reporting of the adverse event data._MedRA was used to code the investigators adverse event 
terms to actual term or eTC text. Adverse events were graded using the :-JCI Common Toxicity 
Criteria. 

3.1 Summary of Adverse Events 

.. : A total of 226 patients on the Alimtalcisplatin arm and 222 patients on the cisplatin alone arm 
qualified for safety analysis. On the Alimtalcisplatin arm, 223 (98.7%) patients reported at least 
one adverse event (AE). On the cisplatin alone arm, a total of218 (98.2%) patients reported at 
least one AE. 

Tables 7.8 and 7.9 summarize the adverse events (2:5%) reported for all patients who received 
study drug, regardless of drug causality. 

On both treatment arms in both populations nausea, fatigue and dyspnea were the most 
commonly reported AEs of all grades. 

In the RT population, in the Alimtalcisplatin arm, neutropenia, fatigue and leucopenia were the 
most commonly reported grade 3/4 AEs. In the cisplatin alone arm, hypertension, fatigue and 
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dyspnea were the most commonly reported grade 3/4 AEs. The incidence of grade 3/4 
neutropenia was much higher (28.8%) when Alimta and cisplatin were used in combination than 
when cisplatin was used alone (2.3 %). The incidence ofleucopenia (18 vs. 1.4 %), nausea (14.6 
\'5.6.3%), vomiting (13.7 vs. 3.6%), anemia (6.2 vs. 0.5%), thrombocytopenia (5.8 vs. 0%), and 
ar;orexia (3.2 vs. 0.5%) were also higher in the Alimulcisplatin ann. In the cisplatin alone ann, 
the incidence of hypertension was higher (16.2%) than in the Alimtalcisplatin arm (9.3%). Other 
AEs higher in the cisplatin alone ann were dyspnea, tumor pain, pleuritic pain, edema, 
d~pressiori and insomnia. In the Alimta/cisplatin arm, grade 3/4 neutropenia, leucopenia, nausea 
and vomiting occurred in 15% or more of the patients . 

• In the FS population, neutropenia, fatigue and leucopenia were the most commonly reported 
grade 3/4 AEs in the Alimtalcisplatin arm while hypertension, fatigue and dyspnea were most 
common in the cisplatin alone arm. The incidence of grade 3/4 neutropenia in the 
Alimtalcisplatin arm (24.4%) was higher than the cisplatin alone ann (3.1 %). The incidence of 
fatigue (17.3 \'5. ]2.9%), leucopenia (15.5% vs. 0.6%), nausea (11.9 vs. 5.5%), dyspnea (] 1.3 
vs. 9.2%), vomiting (10.7 vs. 4.3%), chest pain (8.3 vs. 6.7%), anemia (6.0 vs. 0.6%), 
thrombOC)10penia (5.4 vs. 0.0 %), and anorexia (2.4 vs. 0.6%) were also higher in the 
Alimta/cisplatin ann. In the cisplatin alone ann, the incidence of hypertension was higher 
(17 .8~o) than in the AlimtaJcisplatin ann (11.3%). Other AEs more common in the cisplatin 
alone ann are pain, decreased creatinine and hearing loss. In the Alimtalcisplatin arm, grade 3/4 
neutropenia, leucopenia and fatigue occurred in more than 15% of the patients. 

Table 7.10 shows the incidence of grade 3/4 toxicities in patients who were fully supplemented 
with folic acid and vitamin BJ2 from the time of enrollment in the study and patients who never 
received vitamin supplementation during the study in the Alimtalcisplatin arm. Compared to 
patients never supplemented, grade 3/4 hypertension, thrombosis/embolism and chest pain were 
mort' frequent among those supplemented. 

As expected, there were more AEs experienced by patients on the AJimtaJ cisplatin arm than on 
the cisplatin alone ann in both treatment populations. Overall, even after vitamin 
supplementation, there were more AEs with the Alimtalcisplatin combination although both 

.. popUlations have a reduced incidence of adverse events on supplementation. Severe toxicities 
reported on the AlimtaJ cisplatin ann were less frequent among FS patients. 

Myelosuppression was the most common toxicity of Alimta. Myelosuppression was manifested 
predominantly as neutropenia. In the fully supplemented AlimtaJcisplatin ann, the initial 
incidence of grades 3/4 neutropenia was 24.4%. The incidence of febrile neutropenia and 
neutropenic sepsis were relatively infrequent. The incidences of grade 3/4 anemia and 
thrombOC)10penia were 6% and 5.4% respectively. 

Figures 7.1-7.3 shows the percentage of the ten commonest grade 3/4 adverse events in the RT 
population, FS popUlation and the group never supplemented. 

There were 2 hospitalizations for febrile neutropenia (Patient # 111-1347 and #804-8040), one of 
whom died while on-study (#804-840). The death of one patient (patient #510-5100) was 
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attributed to febrile neutropenia. The death of another patient with febrile neutropenia (patient 
#214-2148) could be study-drug related. 

Table 7.8. Adverse Events Summary (~5% Incidence) in RT Population (Reviewers Table) 

I Alimta/Cisplatin 
Adverse Event N=226 

All grades Grade 3/4 
N % N i%.. 

! Neutrophils!£ranulocvtes 139 61.5 65 28.8 
FatiQue 187 82.7 41 I 18.1 
Leukocytes 130 57.5 41 18.1 
Nausea 195 86.3 33 14.6 
Vomitine 145 64.2 31 13.7 

i Dyspnea 149 65.9 25 11.1 
i Hypertension 56 24.8 21 9.3 

f Chest 2ain 90 39.8 18 8.0 
Hemo£lobin 73 32.3 14 6.2 
Platelets 66 29.2 13 5.8 
Thrombosis/embolism 14 6.2 12 5.3 

i Diarrhea without 64 28.3 11 4.9 
. colostomy 

Tumor pain 42 18.6 11 4.9 
I Dehvdration 20 8.8 10 4.4 
r Stomatitis/pharyngitis 81 35.8 9 4.0 
i Anorexia 87 38.5 8 3.5 

Constipation . 103 45.6 8 3.5 
RenaVGenitourinary- 73 32.3 8 3.5 
Other 
Constitutional 22 9.7 6 2.7 
Sy:nj)toms-Other 
Pleuritic pain 39 17.3 6 2.7 
Other pain 33 14.6 5 2.2 
Pulmonary-Other 42 18.6 5 2.2 
febrile neutropenia 4 1.8 4 1.8 
Infection with grade 3 or 20 8.8 4 1.8 
4 Neutropenia 
Infection without 25 11.1 4 1.8 
Neutropenia 
Other Gastrointestinal 44 19.5 4 1.8 
Dysphagia, esophagitis, 12 5.3 3 1.3 
odynophaeia 
Mood alteration-anxiety 26 11.5 3 1.3 
agitation 

Cisplatin 
N=222 

I All grades Grade 3/4 
N 0/0 N 0/0 

33 14.9 5 2.3 
167 75.2 34 15.3 
45 20.3 3 1.4 
177 79.7 14 6.3 
117 52.7 8 3.6 
146 65.8 32 14.4 
74 33.3 36 16.2 
69 31.1 16 7.2 
34 15.3 1 0.5 
19 8.6 0 0.0 
10 4.5 9 4.1 
35 15.8 1 0.5 

37 16.7 12 5.4 
'2 0.9 2 0.9 

20 9.0 0 0.0 
61 27.5 1 0.5 
90 40.5 3 1.4 
66 29.7 6 2.7 

18 8.1 2 0.9 

39 17.6 10 4.5 
46 20.7 7 3.2 
37 16.7 4 1.8 
0 0.0 0 0.0 
13 5.9 1 0.5 

12 5.4 2 0.9 

30 13.5 1 0.5 
11 5.0 1 0.5 

24 10.8 1 0.5 
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Adverse Event 

I Other endocrine 
! Rash/desauamation 
! A bdominal pain or 
I cramQing 
I Edema 

Fever 
!lnfectiowFebrile 

Neutropenia-Other 
i Inner ear,bearing 

i Mood alteration-
demcssion 

I Other auditory/hearing 
Other museu loskeletal 

! AJoQecia 
I Caugh 

Creatinine 
Dizziness/lightheadednes 
s 
D;'sEq~sia/heartburn 

I Headache 
H \'percholesterolemia 
Other 

I metabolic/laboratory 
Other neurology 

! SGPT(ALT) 
! Sweating 

Tearing 
Weiflht loss 
Insomnia 

I NeuroEath~'-sensory 
SGOT(AST) 
Allere:ic rhinitis 
Conjunctivitis 
Other Dennatology/Skin 
Other ocular/visual 
Taste disturbance 
Urinary 
freguency/urgencv 

CLINI CAL REVIE\V 
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Alimta/Cisplatin Cisplatin 
N=226 N=222 

AII~rades Grade 3/4 All grades Grade 3/4 
N % N % N % N % 
18 8.0 3 1.3 i 18 8.1 0 0.0 
61 27.0 3 1.3 
21 9.3 2 0.9 

34 15.0 2 I 0.9 
36 15.9 2 0.9 
5 2.2 2 0.9 

21 9.3 2 0.9 
28 12.4 2 0.9 

15 6.6 2 0.9 
18 8.0 2 0.9 
31 13.7 1 0.4 
90 39.8 1 0.4 
39 17.3 1 0.4 
20 8.8 1 0.4 

26 11.5 1 0.4 
29 12.8 1 0.4 
10 4.4 1 0.4 
7 3.1 1 

1
0.4 . 

18 8.0 1 0.4 
17 7.5 1 0.4 
29 12.8 1 0.4 
15 6.6 1 0.4 
42 18.6 1 0.4 
36 15.9 0 0.0 
36 15.9 0 0.0 
18 8.0 0 0.0 
20 8.8 0 0.0 
21 9.3 0 0.0 
16 7.1 0 0.0 
12 5.3 0 0.0 
21 9.3 0 0.0 
16 7.1 0 0.0 

26 
16 

33 
18 
4 

30 
21 

11 
18 
15 
82 
26 
19 

lO 
24 
20 
14 

13 
20 
27 
1 
31 
40 
30 
12 
8 
1 
15 
6 
15 
9 

11.7 0 0.0 
7.2 1 0.5 

14.9 5 2.3 
8.1 0 0.0 
1.8 0 0.0 

13.5 2 0.9 
9.5 3 1.4 

5.0 0 0.0 
8.1 2 0.9 
6.8 0 0.0 
36.9 2 0.9 
11.7 2 0.9 
8.6 0 0.0 

4.5 0 0.0 
I 10.8 1 0.5 

9.0 1 0.5 
6.3 0 0.0 

5.9 1 0.5 
9.0 1 0.5 
12.2 0 0.0 
0.5 0 0.0 
14.0 2 0.9 
18.0 3 1.4 
13.5 1 0.5 
5.4 1 0.5 
3.6 0 0.0 
0.5 0 0.0 
6.8 0 0.0 
2.7 0 0.0 
6.8 0 0.0 
4.1 0 0.0 
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Table 7.9. Adverse Events Summar)' (~ 5% Incidence) in RT Fully Supplemented 
Population (Reyiewers Table) 

Alimta/Cisplatin 
Adverse Event N=226 

All grades Grade 3/4 
N % N 0/0 

!'\eutrophils/granulocytes 96 57.1 41 24.4 
Fati£ue l37 81.5 29 17.3 
LeukoC'\1es 92 54.8 26 15.5 
1\ausea 142 84.5 20 11.9 
Dyspnea 110 65.5 19 11.3 

. HYI>.ertension 44 26.2 19 11.3 
I Vomiting 99 58.9 18 10.7 

Chest pain 68 40.5 14 8.3 
Hemo!21obin 57 33.9 10 6.0 
Thrombosis/embolism 12 7.1 10 6.0 
Platelets 44 26.2 9 5.4 
Tumor pain 31 18.5 8 4.8 
Dehvdration 12 7.1 7 4.2 
ConstiQation 78 46.4 6 3.6 
Diarrhea without 43 25.6 6 3.6 
c:olostomv 
Other pain 26 15.5 5 3.0 
PulmonarY-Other 34 20.2 5 3.0 

i Renal/GenitouriIlary- 52 31.0 5 3.0 
I Other _. 

Stomatitis/pharyngitis 47 28.0 5 3.0 
Anorexia 59 35.1 4 2.4 
Constitutional 18 10.7 4 2.4 
Symptoms-Other 
Infection without 21 12.5 4 2.4 
Neutropenia 
Other Gastrointestinal 33 19.6 3 1.8 
Pleuritic pain 29 17.3 3 1.8 
Dysphagia, esophagitis, 10 6.0 2 1.2 
odvnopha2:ia 
Edema 24 14.3 2 1.2 
H)'Pen:!1ycemia 8 4.8 2 1.2 
InfectionlF ebrile 5 3.0 2 1.2 
Neutropenia-Other 

I Mood alteration- 23 l3.7 2 1.2 
I depression 

Other 19 11.3 2 1.2 

Cisplatin 
N=222 

All grades Grade 3/4 
N 
22 
120 
30 
128 
103 
56 
83 
50 
24 
6 
15 
24 
2 
66 
25 

42 
31 
·50 

l3 
44 
14 

7 

26 
31 
9 

25 
11 
3 

15 

19 

% N 0/'0 

13.5 5 3.1 
73.6 21 12.9 
18.4 1 0.6 
78.5 9 5.5 
63.2 15 9.2 
34.4 29 17.8 
50.9 7 4.3 
30.7 11 6.7 
14.7 1 0.6 
3.7 6 3.7 
9.2 0 0.0 
14.7 7 4.3 
1.2 2 1.2 
40.5 1 0.6 
15.3 1 0.6 

25.8 7 4.3 
19.0 4 2.5 
30.7 4 2.5 

8.0 0 0.0 
27.0 1 0.6 
8.6 2 1.2 

4.3 0 0.0 

16.0 1 0.6 
19.0 8 4.9 
5.5 0 0.0 

15.3 4 2.5 
6.7 6 3.7 
1.8 0 0.0 

9.2 2 1.2 

11.7 3 1.8 
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I Adverse Event 
Alimta/Cisplatin 

N=226 
All grades Grade 3/4 

I N % N 0/0 

i cardiovascular/general 
Other musculoskeletal 14 8.3 2 1.2 

I Coueh 64 38.1 1 0.6 
Creatinine 26 15.5 I 0.6 

I ;izziness/lightheadednes 16 9.5 1 i 0.6 

! Dvspepsia/heartbum 20 11.9 1 0.6 
I Headache· 21 12.5 I 0.6 
! Hypercholesterolemia 7 4.2 1 0.6 
I Infection with grade 3 or 

4 Neutropenia 
10 6.0 1 0.6 

Mood alteration-anxiety 22 13.1 1 0.6 
a£itation 
Other auditory/hearing II 6.5 1 0.6 
Other endocrine 12 7.1 1 0.6 
Other 7 4.2 1 0.6 
metabolic/laboratory 
Rash/desquamation 37 22.0 1 0.6 
Sweatin£ 24 14.3 1 0.6 

i Abdor:..inal pain or 13 7.7 0 I 0.0 
i ciampmg 
I Cardiac- 7 4.2 0 0.0 
I ischeI1iia/idarction 

Inner ear/nearing 13 7.7 0 0.0 
I Insomnia 28 16.7 0 0.0 
. Neuro atQy-sensory 29 17.3 0 0.0 

Other neurology 14 8.3 0 0.0 
SGOT(AST) 14 8.3 0 0.0 
SGPT(ALT) 10 6.0 0 0.0 
Wei£ht loss 32 19.0 0 0.0 

Cisplatin 
N=222 

All Erades Grade 3/4 
N 

13 
61 
18 
16 

6 
18 
19 
6 

14 

8 
16 
II 

16 
17 
13 

10 

21 
31 
24 
II 
10 
17 
18 

0/0 N 0/0 

8.0 2 1.2 
3704 2 1.2 
11.0 2 1.2 
9.8 0 0.0 

3.7 0 0.0 
11.0 1 0.6 
11.7 1 0.6 
3.7 0 0.0 

8.6 0 0.0 

4.9 0 0.0 
9.8 0 0.0 
6.7 0 0.0 

9.8 0 0.0 
lOA 0 0.0 
8.0 I 0.6 

6. I 4 2.5 

12.9 2 1.2 
19.0 1 0.6 
14.7 1 0.6 
6.7 1 0.6 
6.1 1 0.6 
10.4 1 0.6 
11.0 I 0.6 
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Table 7.10. Grade 3/4 Adverse Events in Fully Supplemented versus l'ever Supplemented 
Patients treated "ith Alimta/Cisplatin (Reviewers Table) 

! .. 

I Adverse Events Fully Supplemented 
I % N=168 
I Neutrophils'lIranulocvtes 24.4 
r---
I fati2:ue 17.3 
i Leukocytes 15.5 

Nausea 11.9 
I Dyspnea 11.3 

Hypertension 11.3 
Vomiting 10.7 

i Chest pain 8.3 
.1 Hemoglobin 6.0 
.: Thrombosis/embolism 6.0 
t Piatelets 5.4 

Tumorpain 4.8 
Dehvdration 4.2 
Constipation 3.6 
Diarrhea without colostomy 3.6 
febrile neutropenia 

I Infection with Grade3/4 
i Neutropenia 

0.6 
0.6 

APPEARS THIS WAY 
ON Ot~IGINAL 

Never Supplemented 
% 

37.5 
31.3 
34.4 
31.3 
12.5 
3.1 
34.4 
6.3 
9.4 
3.1 
9.4 
6.3 
9.4 
3.1 
9.4 
9.4 
6.3 

N=32 
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Figure 7.1. Alimta/Cisplatin: % of Ten Commonest Grade 3/4 Adverse Events RT 
Population (Reyiewers Chart) 
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Figure 7.2. Alimta/Cisplatin: % ofTen Commonest Grade 3/4 Adverse Events RT Fully 
Supplemented Population (Reviewers Chart) 
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Figure 7.3. Alimta/Cisplatin: % ofTen Commonest Grade 3/4 Adverse Events RT 1'\ever
Supplemented Group (Reviewers Chart) 
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The follov\'ing adverse events were selected to be discussed individually. 

1. 1'\eutropenia 

There were 1066 cycles of Alimta delivered to the 226 patients in the Alimta/cisplatin arm. For 
these patients, the median nadir ANC was 1,928 cells/rom3. . 
Twenty-three of these patients had nadir ANC below 500 in a total of31 cycles (threshold for 
dose adjustment), with the median nadir count of 274 cells/rom3

. For these 23 patients, the 
median duration of neutropenia to recovery above 500 cells/mm3 was 7 days. 

There were 877 cycles of cisplatin delivered to the 222 patients in the cisplatin arm. For these 
patients, the median nadir ANC was 3,443 cells/nun3

• Only 1 patient had nadir ANC below 500 
and tills occurred in only 1 cycle, (440 cells/rom3

). 
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Five patients had febrile neutropenia, 4 in the Alirntaicisplatin arm, of which one was in the 
supplemented group. One death was attributed to febrile neutropenia (Patient # 510-5100). Two 
other deaths while on-study therapy also had febrile neutropenia (Patient # 804-8040 and # 150-
1580). There were no .deaths in the supplemented group. Two patients were hospitalized for 

. febrile neutroperua (Patient # 111-1347 and # 804-8040). 

Granulocyte colony-stimulating factors (CSFs) were given to 5 patients, all for the purpose of 
treating established severe neutropenia. Of the 4 patients on the Alimta! cisplatin ann, 3 patients 
were in the PS+ NS subgroup. The patient on the cisplatin alone arm was also in that subgroup. 

Table 7.12 shows the patients with febrile neutroperua and infection with and without 
neutroperua. 

Table 7.11. Incidence and Severity of Neutropenia (Reviewers Table) 

RT patients Fully Supplemented patients 
~eutropenia 

Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin grade 
n N 0/0 n N 0/0 

N 0/0 N 0/0 

1 31 13.7 15 6.8 23 13.7 9 5.5 
2 43 19.0 13 5.9 32 19.0 8 4.9 
3 47 20.8 4 1.8 32 19.0 4 2.5 
4 18 8.0 1 0.5 9 5.4 1 0.6 

Table 7.12. Safety: Neutropenia/Infection (Reyiewers Table) 

Randomized and treated patients Fully supplemented patients 
EYent Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin 

D N % D N % 
N 0/0 N % 

I Febrile 4 1.8 1 0.5 1 0.6 0 0 
neutroperua 
Infection with 3 l.3 1 
G3/4 neutropenia 

I Infection ,:vithout 1 0.4 0 
neutroperua 

.-

0.5 0 

0 1 

0 0 0 

0.6 0 0 
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2. Anemia 

There were no protocol restrictions to the use of erythrocyte CSFs. Of the 24 patients who 
received erythrocyte CSFs, 17 patients were treated for anerrua. A total of 7 patients received 
erythrocyte CSFs prophylactically, 5 patients on the Alimtal cisplatin fulJy supplemented arm 
and 2 patients on the cisplatin alone partially or nonsupplemented ann. 
There were no patients who were transfused due to bleeding. 

Table 7.13. Incidence and Severity of Anemia (Reviewers Table) 

r RT population Fully Supplemented 
\Anemia 
,grade Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin 
I . n N % n N % 
! 

! 

i 

N % N 0/0 

I 51 22.6 28 12.6 39 23.2 21 12.9 
2 52 23.0 19 8.6 41 24.4 14 8.6 
3 14 6.2 1 0.5 10 6.0 1 0.6 
4 1 0.4 0 0.0 I 0.6 0 0.0 

3. Fatigue 

Grade 3 fatigue was high and not lessened by supplementation in the Alimtalcisplatin arm. 
Fatigue together with co-existing nausea or rllild vomiting leads to decreased quality of life and 
may not alJO\\' most patients to maintain relatively normal function while receiving treatment. 

Table 7.14. Incidence and Severity of Fatigue (Reyiewers Table) 

RT population Fully Supplemented 

IFatigue 
:grade AJimta/cisplati Cisplatin AJimta/cisplati Cisplatin 

I n N 
N % , 

1 75 33.2 71 
2 71 31.4 62 
3 39 17.3 33 
4 2 0.9 1 

5. Nausea 

% n 
N 

43.6 57 
38.0 51 
20.2 29 
0.6 0 

N % 
0/0 

33.9 50 30.7 
30.4 49 30.1 
17.3 20 12.3 
0.0 1 0.6 
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Both treatment arms were treated with 5-HT3 antagonists and many received additional 
treatments. Both treatment arms also received dexamethasone. 
In the Alimta/cisplatin arm, the most frequently reported serious adverse event was nausea 
(8.4%) and vomiting (8.4%). 

In the Alimtalcisplatin arm the median time to start of nausea after chemotherapy was one 
day (range of 0 to 22 days) and the median duration of nausea was 6 days. Excluding 
episodes of nausea recorded as intemUttent, the maximum duration of nausea was 37 days. 

for the cisplatin alone arm, the median time to start of nausea after chemotherapy was one 
day (range of 0 to 31 days), and the median duration of nausea was 5 days. Excluding 
episodes of nausea recorded as intemUttent, the maximum duration of nausea was 58 days. 

Table 7.15. Incidence and Severity of Nausea (Reyiewers Table) 

RT popUlation Fully Supplemented 
INausea ,. 

Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin igrade 
I D N 0/0 n N 0/0 

I N % N % 
1 69 30.5 86 38.7 50 29.8 64 39.3 
2 193 41.2 77 34.7 72 42.9 55 33.7 
3 I 31 13.7 14 6.3 19 11.3 9 5.5 

14 12 0.9 0 0.0 I 0.6 0 0.0 

6. Vomiting 

Vomiting was the most frequently reported serious adverse event reported in both the 
.' . AJim!3.:cisplatin arm (8.4%) and the cisplatin alone arm (2.3%). It was also one of the main 

. reasons for discontinuation. 

Table 7.16. Incidence and Severity of Vomiting (Reyiewers Table) 

RT population Fully Supplemented 
Vomiting 

Alimta/cisplati Cisplatin Alimta/cisplati Cisplatin grade 
n N % n N % 
N % N % 

1 49 21.7 57 25.7 37 22.0 43 26.4 
2 65 28.8 52 23.4 44 26.2 33 20.2 
3 29 12.8 7 3.2 17 10.1 6 3.7 
4 2 0.9 1 0.5 1 0.6 1 0.6 
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7. Renal 

Table 7.17 shows the incidence of renal-related adverse events. The incidence of renal-related 
events are higher in the Alimtalcisplatin combination arm compared to the cisplatin alone arm in 
both the RT and FS populations. The incidence of increased creatinine and decreased creatinine 
clearance are higher in the Alimtalcisplatin ann. There is a slight decrease with 
supplementation. 

.. 
Table 7.17. Incidence of Renal Events (Reviewers Table) 

RT patients Fully Supplemented patients 
Renal AE 

Alimta/cisplati Cisplatin Alimta/cisplati Cispiatin 
n N=222 n N=163 

N=248 N % N=168 N % 
N % N % 

Creatinine renal 61 27.0 49 22.1 40 23.8 36 22.1 
clearance decreased 

1 Blood creatinine 39 17.3 26 11.7 26 15.5 18 11.0 
increased . 

, Nocturia 1 0.4 0 0.0 1 0.6 0 0.0 

~}:!):9.r.on~hrOSiS 1 0.4 1 0.5 1 0.6 1 0.6 
Polvuria 1 0.4 0 0.0 1 0.6 0 0.0 
Blood urea 2 0.9 

1

3 1.4 2 1.2 3 1.8 
increased I 

I Renal impairment 2 0.9 11 0.5 1 0.6 1 0.6 
, NOS 

Re:1al failure NOS a 0.0 1 0.5 0 0.0 1 0.6 i Al,:ule pre-renal 1 \0.4 0 0.0 a 0.0 0 
1

0
.
0 

failure 

Reviewer's Comments: 
All adverse events are discussed yt'ithout regard to the possibility oj a causal relationship. All 
safer), reviev.'ers· results are based on the analysis data sets provided by the sponsor. 
The Alimta and cisplatin combination is more toxic than cisplatin alone. 
The data suggest that Alimta has a relatively high emetogenic potential in this treatment setting. 
given the similarity in the frequency of 5- HT3 administration across both treatment arms. Of 
note is that both treatment arms also received dexamethasone. 
The most frequent toxicity oj Alimta. myelosuppression. was reduced by Jolate and vitamin Ell 

supplementation. 

Supplementation resulted in overall less toxicity including grade 3/4 toxicity in the 
Alimtalcisplatin arm. Patients receiving cisplatin alone also seemed to benefit Jrom vitamin 
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supplementation, although to a lesser degree. Despite supplementation, however, the 
combination oj Alimta and cisplatin produces a high degree oJtoxicity. 

Serious Adverse Events 

Serious adverse events (SAE) were defined as any event that resulted in death, initial or 
prolonged hospitalization, severe or pennanent injury, congenital anomaly, was life-threatening 
or significant for any other reason. Table 7.18 summarizes the serious adverse events for 
patients enrolled into the study, regardless of drug causality. There were 36.7% SAE on the 
Alimtalcisplatin ann and 21.6 % on the cisplatin ann alone. 

Table 7.18. Summary of Serious Adverse Events (> 2% Incidence) Regardless of Drug 
Causality RT Population 

Evant Classification 

PATIIIIIT 1I1TH >a 1 IIVBIIT 
yo",lUDg.RoS 
Ifause.' 
Dehydi-i;i:1oD 
l>yapiiOea BOS 
Fatigue 
DiarrhOea 1108 
H'eUtrophil eOUllt deereased 
StomaUth 
ADaem.1a BOS 
Anorexia 
'tfbi te blood cell couot decreased. 

LT211S14/CISPLATIN CISPLATIN 
11'_226) (N~222) 

11 (", 11 (") 

83 (36.71 
19 (e"', 
U (8,41 
14 (6.:U 
9 (4.0) 
, (4.01 
8 (3~5' 
9 (4.0) 
8 (3.5) 
7 (3.1) 
5 (2.2) 
5 (2.2) 

48. (21.61 
5 (2.31 
J (1·;41 
1 (0'.51 
6 (2.71 
J 11.41 
1 (0.5) 
o (0.0) 
o (0.0) 
o (0.0) 
o (0.0) 
O· (0.0) 

TOTAL 
(N.n81 

11' "il 

131 (29;2) 
24 (S,.) 
22 (t." 
15 13.3i 
15 (3.31 
12 (2.71 
, (2.0) 
, (2.0) 
8 11.8) 
7 11.6) 
5 (1.1) 
5 (1.11 

p-val'ue 

<.001 
0.005 o.oCli 
0.001 
0.601 
0.141 
0.037 
0.004 
0.007 
0.015 
0.061 
0.061 

Frequencies Analyzed using a Fisher' 8 Bxact test 
Source: 

Applicant Table JMCH.12.23. 

The most frequently reported SAEs in the Alimtal cisplatin ann were nausea (8.4%), vomiting 
(8.4%), and dehydration (6.2%). The most frequently reported SAEs in the cisplatin alone ann 
were dyspnea (2.7%) and vomiting (2.3%). 

3.2 Discontinuations 

Table 7.19 summarizes the reasons for discontinuations due to SAEs. A total of 15 (6.6%) 
patients on the Alimtal cisplatin ann and 5 (2.3%) patients on the cisplatin alone ann 
discontinued from the study because of a SAE in the RT population. In the Alimtal cisplatin 
ann, 4% patients discontinued because of possibly drug-related serious adverse events and, 
except for diarrhea that occurred twice, these were all single types of events. 
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Table 7.19. Serious Adverse Events that Led to Discontinuation RT Population 

Number o(Patients.with an Event Number of Patients willi an Even! 
~dleSs ofDrug Causality PossiblyDruR Related 
LY/cis 'CiSplatiil LYfcis CiSplatin 

Rea..'lon ili.=226) ~222) (Nc.226) ~222i 
Cerebral iSChemia 2(0.9%) 0 0 0 
DiantJea 2 (0.9) 0 2 (0.9""(') 0 
Anemia 1(0.4) 0 l(if4) 0 
Blood creatinine increased 1(0.4) 0 ,I (0.4) 0 
Vomiting 1(0,4) 0 I (0.4) 0 
Angfuapectoris 1(0.4) 0 1(0,4) 0 
Atriill ,fibrillation qO:M 0 0 0 
coildiiiOriaggravated I J~,4) 0 1'(0,4) 0 
Depr:elSioo , 1(0;4) 0 '0 0 
Pi11mOriiuyemht!lism 1(0.4) 0 I (ir4) '0, 
Tumocpain 1(0.4) 0 0 0 
wac decreaSed 1(0.4) 0 1(0.4) 0 
Hypertension NoS I (0.4) 0 0 0 
Cardiac failUre 0 1(0.5%) 0 1(0.5%) 
Dehydratiaa 0 1(0;5) 0 0 
Fluid overlood 0 I (05) 0 0 
Jugular, vein thrombosis 0 J (O,S) 0 0 
Rig!lt venmlar failure 0 1(0:5) 0 I (O;S) 

Total 15(6;6) 5'(2.3) 9 (4.0) 2(0.9) 

Source: Applicant Table JMCH.12.26. 

A nonserious clinically significant event was defined as any non- serious adverse event that led 
to discontinuation from the study. Thirteen patients discontinued on both the Alimta/ cisplatin 
ann as well as the cisplatin alone arm. In both treatment arms, the most frequent reason for 
discontinuation was decreased creatinine clearance (7 [3.1%] on the Alimtal cisplatin arm, 9 
[4.1 %] on the cisplatin alone ann). A decrease in creatinine clearance was the only event 
occurring in> 1% of patients, occurring with similar frequency (3.1% versus 3.6%) in the two 
arms. Table 7.20 summarizes these patient discontinuations. 

Table 7.21 shows the number of patients discontinuing treatment for grade 3/4 toxicity in each 
treatment group. 
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Table 7.20. Discontinuations Because of 1'\onseriou5, Clinically Significant Adverse Events 
RT Population . 

\'uml.:r of!'"!;,,,,!, ,,;Ih an F"'nt !\ul11t>..'r of P~!i':lll> wilh 311 Eh'll1 

R.:!!arJk" of Drul! Cau,,",litv Pos~lh" Drll~ Rdal,'J 
l Y·cis Cisplalill lY,cis Cisrl;:lIin 

R~as()n ,!\=2:!t» C'\~2~2) I\'< ~~6) (N~~22) 

C rt:J ,!o:cr'::ISI.'d 7111~.) I) (4. 1°,., 7 1~.lu,.) 1\ (l.(,~.) 

AIl.:mia 1(04) 0 1(04) 0 
DC;lfncs._ I lOA) 0 1(0.4) 0 

I\ousca I 1(4) 0 1(0.41 (I 

NClIrorJlhy NOS 1(04) 0 1(0.4) (t 

'·l'llliling IIUA) 0 1(0.4) II 

PnClllll(lll;lis ""OS I ,0.4) 0 1(0.4) 0 
fatigu",a Il I (0':» 0 110.:') 
H)l',)J<lh.:si;, 0 I ,0.5) 1/ 1 (0.5) 

Tinnilus 0 J (0.5) 0 J 10.:", 

\\·ci~hl d, ..... rcascJ 0 1(0.5) () II 

;,,1;11 D(5.~) 13 (5.Q) D 15.~) 11 I~.O) 

Source: Section 12.3.1.2, Applicant Table JMCH 12,27, 

Table 7.21. Discontinuations for Grade 3/4 AE (Reviewer's Table) 

! Adwrse Events 
No. of patients "ith each AE 

RT population Fullv Supplemented 

I Alimta/Cisplati Cisplatin 
n 
N % N % 

Leukocytes 8 3,5 0 0 
fatigue 5 2.2 1 0.5 
Dyspnea 4 1.8 5 2.3 
Neutrophils/2:ranulocytes 9 4.0 0 0 
Nausea 6 2.7 1 0.5 
Vomiting 6 2.7 0 0 
Platelets 4 1.8 0 0 
Chest pain 2 0.9 3 1.4 
Hypertension 2 0.9 4 1.8 
RenaVGenitourinary- 2 0.9 1 0.5 
Other 

AIimtaiCisplati Cisplatin 
n 
N 
4 
4 
4 
3 
3 
3 
2 
2 
2 
2 

% N % 
2.4 0 0 
2.4 1 0.6 
2.4 5 3.1 
1.8 0 0 
1.8 1 0.6 
1.8 0 0 
1.2 0 0 
1.2 3 1.8 
1.2 4 2.5 
1.2 1 0.6 
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I AdYerse Events 

I 

Hemo~dobin 

I Constitutional 
i Symptoms-Other 
Ifushingoid a22earance 

Dehvdration 
Hypokalemia 

I M?od. alteration-anxiety 
i 2gItatlOn 
I Mood alteration-
! depression 

i Other 
cardiovascular/arrhythmi 
a 
Other 
cardiovascular/general 
Pulmonarv-Other 
Supraventricular 

L arrhythmias 
! Thrombosis/embolism 
! Tumor pain 
! CJ\ S Cerebrovascular 
: ischemia 

Diarrhea without 
colostomy 
Abdominal pain or 
cramping . 
Alopecia 
Fever 
H\1)er2Iycemia 
H\1)o2Iycemia 

I Inner ear/hearing 
Other auditoI)'lhearing 
Other endocrine 
Other neurology 
Syncope 

3.3 Deaths 

CLINICAL REVIE\V 

Clinical Review Section 

No. of patients "ith each AE 
RT population 
Alirnta/Cisplati Cisplatin 
n 
N 0/0 N 0/0 

3 1.3 0 0 
2 0.9 0 0 

I 0.4 0 10 
I 0.4 I 0.5 
I 0.4 0 0 
I 0.4 0 0 

1 0.4 0 0 

I 0.4 0 0 

1 0.4 1 0.5 

I 0.4 1 0.5 
1 0.4 0 0 

I 0.4 I 0.5 
1 0.4 0 0 
2 0.9 0 0 

2 0.9 0 0 

1 0.4 0 0 

I 0.4 0 0 
1 0.4 0 0 
1 0.4 2 0.9 
1 0.4 0 0 
1 0.4 0 0 
1 0.4 0 0 
I 0.4 0 0 
1 0.4 0 0 
1 0.4 0 0 

Full\" Supplemented 
Alirnta/Cisplati Cisplatin 
n 
N 
I 
I 

I 
1 
1 
I 

1 

1 

1 

I 
1 

1 
1 
0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0/0 N 0/0 

0.6 0 0 
0.6 0 0 

0.6 0 0 
0.6 1 0.6 
0.6 0 0 
0.6 0 0 

0.6 0 0 

0.6 0 0 

0.6 1 0.6 

0.6 1 0.6 
0.6 0 0 

0.6 1 0.6 
0.6 0 0 
0 0 0 

0 0 0 

0 0 0 

0 0 0 
0 0 0 
0 2 1.2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
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A.mong patients ",'ho were randomized and treated, 22 died while on study or within 30 days of 
end of study or discontinuation, 14 of whom had been treated with Alimtal cisplatin and 8 with 
cisplatin alone. Eight deaths in the Alimtal cisplatin ann and three in the cisplatin alone ann 
occ.urred in the first two cycles of therapy and five deaths in the Alimtal cisplatin ann and three 
in the cisplatin alone ann occurred in the 30 days following the last infusion of study drug. The 
on-study death rates in the RT group were 6.2% in the Alimtalcisplatin ann and 3.6% in the 
cisplatin alone arm. 

In the FS subgroups, the death-rates were 4.8% in the Alimtalcisplatin ann and 3.7% in the 
cisplatin alone arm. 

Tables 7.22 and 7.23 summarize deaths that occurred while patients were on-study. The deaths 
were fewer in the Alimtalcisplatin ann of the FS group . 

. Table 7.22. Summary of on- study Deaths RT Population 

LY··l·is Ci~plalin 

Re;JS0nS f,)r D'::II11 (~=~2()1 (~=2~~) 

Slud:'Orul! To),icit~· 
Fehrilc neulropenia 1(0.4%) () 

Slud~ Di~(,lI~c 

5IUdy dis"",s': I II (4.9) 5 (2,)':~) 

Othl'r CRUSt'S 

C.-r,:DW\·i1SCuJar accid.:nt !'OS I (0.4) () 

Myo.:alljial inf~rC1jon () 1(0.5) 

s.,·plic shill'\; I 10.4) 0 

Sudden dc;Jlh uncxpbim.'tl 0 I ((l,S) 

Thr(lrnl><lsi~ "OS () I (0.5) 

TOlal I~ 1!l.2) X (~h) 

I T\\'0 of Ihe II lk:lIh!' on til\.' L Y.ci~ arm ar,' con!'idcn:J to lx' sludy discasc-rdJH:d by ill\'\.'Slig<tIOfS. but 
"ere eons;dercd 10 IX' !X~ssjbly sludy drug-Tcbled. in Ihe r>pinir>Jl of Ih.: Lilly physici:m. 

'Source: Section 12.3.1.1. Applicant Table JMCH. 12.21. 

Table 7.23. Summary of on- study Deaths RT Population by Supplementation Status 
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L Y!cis Ci~pl;Jlin 

fS PS-'-NS fS PS·NS 
Rcaso:1 (N=I(>8) IN=5l\) IN=I!l:l) (N=59) 

Stlldy Drill! To~icity I F"brill' Ilcutropcnia 0' I (L7~',) 0 0 
Study Disl'8'iC I 

I 

Study dis.;:a~el 6(3.6%) ! 5 (l\6) 4/2.5%) 1 (1.7'0;') 

Olher Calis!.'!; 
I 
I 

CcrCbrO\'il~culaT accident NOS J (0.6) i 0 0 0 
M)n;:ardial infarction 0 I 0 0 1 (1.7) 

Septic shock J (0,6) I 0 • 0 0 
SlIdd.:n u':<Ith unl:~plaincd 0 i 0 J (0.6) 0 
Thrombosis NOS 0 I 0 I 111.6) 0 

I 
Total R (4.R) I 6 (10,3) 613.7) 2(3.4) , 

I Two of the (-, u~;\Ihs on the L Y.cis :lrJll are consiucTl:d 10 hi: study disease-related by innc·stipJlors. out 

\\ erc considered to he possibly study drug-related, in thc opinion orlh(.' Lilly physician. 

Source: Section 12.3.1.1. Applicant Table JMCH 12.22. 

Only one on-study death was thought by investigators to be possibly related to study drug 
{patient 510-5100). However, the symptoms leading to two other deaths warranted a closer 

. examination of the circwnstances. All cases discussed below were reviewed from the applicant's 
death summary and CRF. 

Patient 510- 51 00 (on the Alimtal cisplatin arm and never supplemented) was a 75-year male 
diagnosed with stage IV epithelial MPM scar lesions and cranial and chest lymph nodes. The 
patient had undergone decortication and pleurectomy in June 1998. His KPS score was 90 with 
dyspnea on exertion as the only symptom. He started the fust treatment of AlimtalcispJatin on 
16 June 1999 and the last infusion was on 26 July 1999. He completed t\\'o cycles of therapy. 
Side effects in cycle I were CTC grade I rash, fever, nausea, anorexia, fatigue, and grade 3 
neutropenia, leukopenia and thrombocytopenia. Cycle 2 was delayed because of poor appetite 
and generally feeling unwell. A blood transfusion was given because of low levels of 

, hemoglobin on 26 July in cycle 2. The patient was seen in a clinic on day 8. He complained of 
gnide 1 nausea but appeared well. One week later the patient's general practitioner infonned the 
investigator that the patient had experienced fever, diarrhea; and stomatitis 13 days after the last 
dose of study drug. He was given morphine and had planned to come to the hospital the next 
day. He died at home on 09 August 1999. An autopsy was not perfonned. 

Patient 2 14-2 I 48 (Alimtalcisplatin ann, supplemented) was a 58-year old male with stage IV 
mixed cell MPM who was randomly assigned to receive Alimtalcisplatin and received only one 
cycle on 02 February 2000. On - _' he was hospitalized for stomatitis and 
anorexia. A chest x-ray did not show disease progression. His condition worsened and he died 
on , , . . An autopsy was not performed. Although the investigator felt that the 
study drug was not related to his death, a relationship to study drug cannot be completely 
excluded. 
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Patient 804-8040 (Alimta/cisplatin, never supplemented) was a 59-year old male with Stage IV 
mixed cell MPM randomly assigned to receive Alimta/cisplatin. He received one cycle on 08 
September 1999. Three days later, he experienced grade 3 nausea, vomiting, exertional dyspnea 
as well as grade 4 febrile neutropenia, leukocytes and neutrophils and died on 16 September 
1999. An autopsy was not performed. A relationship to study drug cannot be excluded. 

The cause of death in all other patients could be attributed to the underlying disease or to 
complications thereof. 

• 
Reviewers comment: 
According to the sponsor and investigator, only one death was due to stud.y drug toxicity. 
HOH'ever, based on the above, 3 deaths in patients treated with Alimtalcislatin were possibly 
treatment related, the common thread beingfebrile neutropenia. 
One death occurred in the Alimtalcisplatin ann with vitamin supplementation. 

3.4 Serious, Unexpected, Reportable Adverse Events 

Serious, unexpected, reportable adverse events were those events that were not described or 
listed in the clinical investigator's brochure and considered by the investigator or sponsor to be 
possibly or probably related to the study drug. Table 7.24 details these events. 

Six patients on the Alimta! cisplatin arm and 3 patients on the cisplatin alone arm experienced a 
serious, unexpected, reportable event. Except for constipation, all events were unique to a 
specific patient. Two events, ulcerative esophagitis and death, were attributable to Alimta. 

Table 7.24. Serious, Unexpected, Reportable Adverse Events RT Population 

L rcis 
N:226 

WI·WiS FS Cispl3iin H~TX'\oIcmiJ 

1~()'II96 FS Ci'Pl:lIin Pol ~ Tlcump:llh y 
1~1·I~b) FS lYci, t:JccrJlil( eS<llh~gjtjs 

11!--1161 PS~'S Ci5pl;nin (ro;tir~llim 

51i}.SIOO ps·XS LYris [kalhl 

5.'4·55111 FS Cispl:nin AnginJ pectoris 

P;l1i::nt 

[i~pl:llin 

!\o ", 

~umbcr FS"PS-\S Dru~ Associated hem 
1.~6-1632 FS Cj'Jl111in lrinaryrCl.:lllioo 

~()Il-l17~ FS 
72O-nilS FS 

Ci5plJlin 
Cj'Jllatin 

Subiku5 3/ld con:aipalion 
Headache 

Thi, fI.1tiCl1! d~Jth \1<15 pc>ssihly rdated II' l"lIhcr t'll.'!lL< such ~ diarrh.:a slOm:nili .. and hcr 1h:lt are aSSOCIJled \\llh L E, 15141htT.lpy. 

Source: Sponsors Table JMCH.l2.28. 
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3.5 Hospitalizations 

In the RT population, 100 patients were hospitalized, 67 in the Alimtaicisplatin ann and 33 in the 
cisplatin aloile ann. In··the FS population, 67 patients were hospitalized, 46 in the . 
Alir.1tLl/cisplati:1 ann and 21 in the cisplatin alone ann. More patients were hospitalized in the 
A:imta/cisplatin ann than the cisplatin alone ann. 

Table 7.25 details the common reasons for hospitalization. The most common reasons were 
neutropenia, febrile neutropenia, infection, decreased renal function, stomatitis, nausea, 
vomiting, fatigue and diarrhea. 

Table 7.25. 1\1ost Common Reasons for Hospitalization (Reviewers Table) 

r 1"\0. of patients "ith each event 

I 
Reason for RT population Fulh SUJl..glemented 
Hospitalization AIimta/Cisplati Cisplatin AlimtaiCisplati Cisplatin 

n n 
N 0/0 N 0/0 N % N % 

I Neutrophil count 67 29.6 33 14.9 46 27.4 21 12.9 
decreased 
Febrile neutropenia 67 29.6 33 14.9 46 27.4 21 12.9 

I Infection NOS 67 29.6 33 14.9 46 27.4 2] ]2.9 
I Nausea 67 29.6 33 14.9 46 27.4 21 12.9 
I Blood creatinine 67 29.6 33 14.9 46 27.4 21 12.9 
I increased 
I Creatinine renal 67 29.6 33 14.9 46 27.4 21 12.9 

t:learance decreased 
~-. 

Fati21le 67 29.6 33 14.9 46 27.4 21 12.9 
Diarrhoea NOS 67 29.6 33 14.9 46 27.4 21 12.9 
Stomatitis 67 29.6 33 14.9 46 27.4 21 12.9 
Vomitinll NOS 67 29.6 33 14.9 46 27.4 21 12.9 
White blood cell count 67 29.6 32 14.4 46 27.4 21 12.9 
decreased 
Platelet count decreased 67 29.6 33 14.9 46 27.4 21 12.9 

I Pneumonitis NOS 67 29.6 33 14.9 46 27.4 21 12.9 
Rash NOS 67 29.6 33 14.9 46 27.4 21 12.9 
Alanine aminotransferase 67 29.6 33 14.9 46 27.4 21 12.9 
increased 
Aspartate 67 29.6 33 14.9 46 27.4 21 12.9 
amino~ansferase 

ine:reased 
Blood bilirubin increased 67 29.6 33 14.9 46 27.4 21 12.9 
Dvspnoea NOS 49 21.7 28 12.6 35 20.8 18 11.0 
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No. of patients "ith each event 

I RT population Fully Supplemented 
Alimta/Cisplati Cisplatin Alimta/Cisplati Cisplatin I 

I n n 
I Constipation 38 16.8 16 7.2 30 17.9 9 5.5 
I Cou!:!h 34 15.0 11 5.0 25 I 14.9 6 3.7 

Anaemia NOS 27 11.9 6 2.7 21 12.5 4 2.5 
Anorexia 25 11.1 9 4.1 16 9.5 3 1.8 
Chest pain 19 8.4 10 4.5 15 8.9 7 4.3 
Pvrexia 18 8.0 7 3.2 15 8.9 4 2.5 
Hypertension NOS 19 8.4 8 3.6 14 8.3 5 3.1 
Dehydration 19 8.4 1 0.5 12 7.1 1 0.6 
Wei!:!ht decreased 15 6.6 5 2.3 12 7.1 3 1.8 
Tumour pain 12 5.3 4 1.8 10 6.0 1 0.6 
Pulmonary embolism 1 12 5.2 5 2.3 10 6.0 3 1.8 
Anxiety NEe 9 4.0 6 2.7 8 4.8 2 1.2 
Depression NOS 10 4.4 4 1.8 8 4.8 3 1.8 

, Oedema NOS 10 4.4 2 0.9 8 4.8 2 1.2 
! Oedema lower limb 9 4.0 5 2.3 8 4.8 3 1.8 
: Dizziness (excl vertigo) 8 3.5 2 0.9 6 3.6 2 1.2 

Insomnia 9 4.0 6 2.7 6 3.6 3 1.8 
I Paraesthesia 6 2.7 1 0.5 6 3.6 1 0.6 
1 S\\'eating increased 7 3.1 3 1.4 6 3.6 2 1.2 

Breath sounds decreased 6 2.7 1 0.5 5 3.0 1 0.6 
Diabetes mellitus NOS 8 3.5 3 1.4 5 3.0 3 1.8 

1-· . 
! H'£ott'I1sJOI1 NOS 6 2.7 0 0.0 5 3.0 0 0.0 

Pain NOS 13 5.8 7 3.2 5 3.0 4 2.5 
Pleural effusion 5 2.2 0 0.0 5 3.0 0 0.0 
PleiJri:ic pain 6 2.7 6 2.7 5 3.0 5 3.1 

.0\' eakness 7 3.1 3 1.4 5 3.0 2 1.2 
I Abdominal distension. 4 1.8 1 0.5 4 2.4 1 0.6 

Abdominal pain NOS 6 2.7 4 1.8 4 2.4 3 1.8 
Renal events:'! 4 1.7 2 1.0 3 1.2 2 1.2 
I· , 
mcludes pulmonary embohsm, venous thrombosIs, deep venous thrombosIs, subclaVIan vem 

thrombosis, thrombosis 
2 Includes renal failure NOS, renal failure acute, renal impairment 

3.6 Transfusions 

On the Alimtal cisplatin arm, 41 patients ( 18.1 %) received a total of 13 8 units of red blood cell 
transfusions, two units of plasma transfusions, and four units of platelet transfusions, compared 
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with 17 patients ( 7.7%) on the cisplatin alone arm who received a total of 42 units of red blood 
cell transfusions and three units of plasma transfusions. 
In the supplemented group, in both treatment arms, the incidence of red blood cell transfusions 
was lower among patients in the FS group when compared with the PS+ NS group. This supports 
data above showing a trend toward a lower incidence of grade 3/ 4 anemia in FS patients. The 
incidences of platelet and plasma transfusions were too low to justify any conclusions. 

In the RT population, 19 (8.4%) patients used erythrocyte CSFs in those treated with 
Alimtalcisplatin while 5 (2.3%) patients used them in the cisplatin alone arm. In the 
supplemented subgroup, patients who used erythrocyte CSFs in the Alimtalcisplatin arm were 17 
(10.1 %) fully supplemented and 2 (3.4%) partially or never' supplemented. In the cisplatin alone 
arm,2 (1.2%) patients were fully supplemented and 3 (5.1%) were in the partially or never 
supplemented. 

Table 7.26. Summary of Patients Who Received Transfusions On- study RT Population 
.. 

R.Bc .TransfuSions 
Platelet'Tmnsfiisi~ns 
Piasma'Tran~fiJsi6nS 

138 
4 
2 

LY/cis 
(N=226) 

4l(llU%) 

Patients, 
.40(17.7010) 

2 (0.9) 
i (0.4) 

Patient'couldba~.received more~anone type of transfuSiOn. 

Source: Section 12.5.2. Applicant Table JMCH.12.47 

Units: 
42 
o 
3 

eisplatin 
i(N'=i22j 

16(7:2%) 
o 

1(05) 

Table 7.27. Summary of patients Who received Transfusions On-Study RT population by 
Supplementation Status 
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LY!c~ Ci~~tin 

FS PS+NS FS PS-;-NS 

Type ofT ransfu~on IN=I68) IN=58) IN=163) IN=59) 

Patient lIith ~I Transfusion 261153%) 15125.9%} 1116.i%) 600.2%) 
Units ! Patimts Units ! Patients Units ! Patil!l11S Units 

I 
Patients 

I i 
RBC T ransfu~OIlS 91 ; 26115,5%) 47 ~ 14124.1%) 27 I 1016.1%) 15 ! 600.2%) i ! , I 

Platelet Transfusion 0 I 0 4 I 2(3.4) 0 I 0 0 I 0 I I , 
! 

, 

! 
, I , 

P1~T_(JDs 2 i 110.6) 0 , 0 3 i 11Q,61 0 0 , I , 

Patient could bave received moce than roe ~pe of transfusion, . . 

urce: Section 12.5.2. Applicant Table JMCH.12.48. 

Table 7.28. Summary of Reasons for Transfusions (Reviewers Table) 

RT Group FS Subgroup 
Reasons Alimta/cisplat Cisplatin AlimtaJcisplat Cisplatin 

in N 0/0 in N % 
N % N % 

ANEMIA I 43 18.8 18 7.4 29 17.3 12 7.3 
PLATELETS 2 0.9 0 0.0 0 0 0 0 
DYSPNEA 1 0.4 0 0.0 1 0.6 0 0.0 
FATIGUE I 0.4 0 0.0 0 0 0 0 
PROTHROMBIN 1 0.4 0 0.0 1 0.6 0 0.0 
TIME ELEVATED 
SHORTNESS 1 0.4 0 0.0 0 0 0 0 
BREATH 
LOW ALBUMIN 0 0.0 1 0.5 0 0.0 1 0.6 
I AnemIa and decreased hemoglobm have been combmed. 

3.7 Concomitant Drugs 

The requirements for 5-HT3 antagonists and other antiemetics did not change with the use of 
vitamin supplementation; however the use of anti-diarrheals decreased. 

So 
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Table 7.29. Selected Concomitant Drug Therapy RT Population 

PatientS receiving at least I concomitant drug 

Categories I. 2 

CortiC()SterOids (systemic) 

5-HTlaDtagooistS 
prokinetics'(e.g.; metciClopramide) 
()d)er antiemetics (e;g;, prochl<lrperazine). 

·.l:I2,.antag()Di.Sts . . 
PrOtoJiJ)umpinnibhors 

'~azepiries 

Morphine 
Fentanyl 
Codeine-contaiilmg:pi'oducts 
OtIiernarcotic-con~ming products 

JI,IS:AIDs 
ASpirlri-'cootammgprodUctS 
Panl~okontaiiiliIgpjocfuctS 

Anti-diarrheals 

Erythtocytecoloriy..~imuJatingfact(lfs(CSFs) 
GranlilOcyteCSFs .. 

Foliriicacid (leucovorin) 

.. 

226 (100010) 

224 (99.1) 

215.(95.1) 
127 (56:2) 
8~ (38,.1) 

7:4Q2.J) 
66(29;2) 

121(S4~4) 

60 (26.5) 
27 (1l.9) 
58(25:7) 
102(45,1) 

86 (38.1) 
3S{15.sj 
1603;6) 

16 (1~1) 

19(8.4) 
4(1.~) 

7 (3.1) 

I' Pat.ientsmayha\!e.tak~~mQre.tban~e:oftheJD~.catiOl1s:iMije.~tegory .. 
2~ . Anyparticu,lar dru~.~lict'was9!llY· included fu :one-cat~~~. 

Source: Applicant Table JMCH. 11.16. 

222 (100010) 

221 (99.5) 

211 (95.0) 
118 (53.2) 
67(302) 
~(27.c) 
46(20.7) 

I f3(SO.9) 

4309.4) 
29J13.1) 
51 (23!0) 
9$.(44.1) 

79.(35.6) 
32(14:4) 
83- (37.4) 

7(3:2) 

5 (2.3) 
1(0.5) 

0 
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Table 7.30. Selected Concomitant Drug Therapy RT Population by Supplementation 
Status 

LV/cis Cisplatin 
FS PS+NS FS PS+NS 

(N""I68) (N=58) (N=163) (N=59) 
Patients receiving at least I concomitant drug 168 (100%) 58 (100%) 163 (100"10) 59 (100%) 

Categories!,2 
Corticosteroids (systemic) 166 (98.8) 58 (l00) 162 (99.4) 59 (100) 

5-HT3 antagonists 160 (95.2) 55 (94.8) 157 (96.3) 54 (91.5) 
Prokmetics (e,g., metoclopramide) 92 (54;8) 35 (60.3) 83(50.9) 35 (593) 
Otherantiemetics (e.g;; prochl6rperazine) 64 (38;1) 22(37.9) 46 (28.2) 21.(35.6) 
H2~iilitiIgon~ ....... 46(27.4) 28(483) 43 (26;4) 17 (2U) 
ProtOn pump iilhibiiors 49(29.2) '17(29:3) 35 (21.5) 11(18;6) 

Beriiodlazepines 87(51.8) 36(62.1) 83 (50.9) 30(50.8) 

Morphine 43 (25.6) 17 (29.3) 31 (I9~0) 12(203) 
Fentanyl 17 (\0.1) 10(17.2) 19(11.7) 10 (16.9) 
Codeine-cOntaining products 41 (24.4) 17 (29.3) 36 (22.1) 15 (25.4) 
Other narcotic-containingprriducts 74 (44.0) 28·(48.3) 65 (39:9) 33(55.9) 

NsAIDs 59 (35.1) 27 (46.6) 59 (36.2) 20 (n9) 
AspiriD<ontaiilingproducts 22(13.1) 13(22:4) i2 (1.3.5) to (16.9) 
Paracetamol-containmg·prooucts 53 (31.5) 23 (39.7) 60 (36.8) 2.3(39.0) 

Anti-diarrheals 11(6.5) 5 (8.6) 3 (1.8) 4 (6.8) 

Erythrocyte colony-stimulating factors (CSFs) 17 (10.1) 2 (3.4) 2 (1.2) 3 (5.1) 
Granulocyte CSFs 1(0.6) 3 (5.2) 1(0.6) 0 

Folinic acid (leucovorin) 3 (1.8) 4(6.9) 0 0 

.. 
I Patients may have taken more than one. of the medIcations In the category. 
Z Any particular drug ProduCt wason/y included mone category. 

Source: Applicant Table JMCH. 11.17. 
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3.8 Supportive Studies 

Table 7.31. Clinical Studies Discussed in th~Integrate~ Suml!lary of Safety 
Vitamin DnamerbaSoM 

Sindy Phase ~slRJI Stalas ladleadoa No. ratlenl. TnalmenlO SuPPl. Prophyluls 

LY231S14pJu CISlIIillln 

JMCH 3 Single-blind. Completed MPM EnroIIed=4j6 lY231514. Yes. 331 primary 
randomized Safeiy sOo mgiml and parients 

, evaluablc:=448 cisplatiu. 75 mg/m2 (bulb 
vs cisplutio. arms) 

75 mg1m2 

JMAY 2 0pen-1abcI. Compleled NSCLC EnroIIed= 36 LY23ISI4. No priinary 
IIaIrllIldomized Safety SOO mg/m2 and 

CVilhiab ..... 36 ' 'ciSOiatm. 7S JnWm2 
JMBZ1> 2 Open-lab." Complclcd NSClC EifroIlCiF3 J 'LY23JSI4. SIlO No primary 

nmrnndoniiml safety mg/tDlaud 
eWhiabIP31 IciSPIatin. 7Sm~ 

,}MAP I OJ>m-bbcl. CilmplCtcd Lccally EtmiIleiJ0.5l LY23ISI4.300to No ,secondary 
do5c-finding advanced or Safely 600 mg/m2 plus 

_lB!ic solid c:\'liluableaS I CiSpJaiin. 60 10 

tumors JOOmg/m2 

L Y23JSI4 SID :~DI StudIet 
IntegrQted 2 Opco"labcl. Completed Breasland Elirolleda207 LY23IS14. Yes primary 
eI,"a on nml'lllldOmized MPM Safety SOOmglml 

supplemented e'.'llhmble=207 
parietlts< 
Integrated 20" Open-label. Completed Various c:an~ J;liroIled=«>8 LY23ISI4_S00 No primary and 
dati 011 rmidOmized ' Safety and 6OOmglml. secoi!da!y 
nonsuppJe.. (iMBQ) and ' evaluabJ...6iJ8 presented by (specified Per 
mented rimrmidomi~ , SWtingdose 5I\ldy In Tabll! 

I .,;.tientsd ISS_5.\) -, 

OIlier - L'I'231514 Dose- and s.:hedulo-F1ndhl& SI...un 
Jl\tAA I Open-label. ' C.."plcted lDcally EIiroIleda 37 LY23J514.50to No none 

ilose-fin,ling .th.'linced or S.feiy 700fug/m2 recommended 
meiMiatic ,;;,lid cv:ilu!lbJem37 
lumors 

BP~I( I Opc:n-labet Completed locally Enrollcd=38 LY231514.0,2to No none 
oo.e-finding advanced of Snrety 5:2mg!m2 recommended 

melaslahc solid ... "tUablti=<38 
tumois 

JMABg I Open-label. ,Completed locally Elltollcd=2S LY231S14.101O No none 
dose-finding advanced or Safety 4Omgim2 rccommcnded 

_tic solid evaJuable-2S 
rUmOrs: '. -, . .- -" ..- .. 

A~atlOIIs:A~ = ~ mdci', the ~MPM= maUgIII1Dtpkulill mC$OdieI","na;'NSAIDs=~etOI.daI antl-mftmmatorydi1Jgs; NSCLC = --5IniiU 
cellIu!iIlCDnCcr_ . 

°onedUSooithc ~dlUi<iI)adn!~ oric:CeVciy 21 doiYs~iieii~~of~ • ..u1CSs ocherWi .. Doted. .'. .... . .... 
b Siiidles ~edby.ibCNlIIiOnaiCan=lnSlinil"ofCan;Mb <OIi!lic:alT~SGroUp (Nc1cCTG). ·DDtiJcaDI\ot be integiatcdwiihSlUdies conducted by Ully. 
< Dalll'tiun IlUppI_ed palierus in stUdits JMin. AtOM. JMDR..1ind JMDs. .. 
oi DaID fi.an ftJlllSUpplemenud ~ ill. srudlesJMAC, MAD. JMAO; ]MAli. JMAJ.n.w;]MAtt. JMAL. JMB8;JMBM_ JMBP,'~BQ.J..mR.JMirr, 

JMDM. ami ThlDR. . .' . .... . . . . . .. 

<Supplementation regimen, S mg folie,,,,id daily fur S days beginning 2 days before each cycle; no vitamin BI2 ",as given. 
( A cycle ""s defined lIS LY23 ISI4 lii\'eII daily for S days every 21. daYs. 

A cycle was defined lIS LY23 I S 14 si"""ODCe per week for 28 days followl:d by a 14-day rcst period. 
Three palients &om a premllturcly icnninatcd Pba.., 3 .. udy ""'included. 

Source: Safety Update_ Applicant Table 3.1_ 
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Study JMDR 

In the supporting Phase 2 study, Alimta was administered as a single agent to chemo-nalve 
patients with maljgnant pleural mesothelioma. The dose was 500 mg/m2 given as an 
approximately 10- minute intravenous infusion on Day 1 of a 21- day period. This 21- day period 
defined one cycle of therapy. Dexamethasone, 4 mg ( or an equivalent corticosteroid), was to be 
taken by all patients orally BID I day before, on the day of, and] day after the administration of 
Alimta. 

Sixty- four patients were enrolled in the study. Forty- t~e patients were supplemented with 
f8lic acid and vitamin B 12 and 21 were nonsupplemented. 

The median age of patients at the time of enrollment was 65 years. The median age of 
supplemented patients was 63 years compared with 68 years for nonsupplemented patients. 

All 64 patients received at least one cycle of Alimta. Enrolled patients completed a median of six 
cycles of therapy. The supplemented patients completed a median of six cycles and 
nonsupplemented patients completed a median of two cycles. 

Three doses were reduced among the supplemented patients because of elevated febrile 
. neutropenia, alkaline phosphatase levels and hypokinesia respectively. The adverse events that 

resulted in the four reductions among nonsupplemented patients were neutropenia (2 patients), 
febrile neutropenia, and stomatitis. 

j\ineteen dose delays occurred during the study. Thirteen delays occurred because of scheduling 
conflicts. Six were done for reasons that were considered clinically relevant. Five of these delays 
occurred in supplemen!ed patients and were attributed to herpes zoster infection (2 patients), 
pain, asthenia, and myocardial infarction. A pleural disorder accounted for the single dose delay 
among the nonsupplemented patients . 

. ' . All 64 patients were included in the safety analysis. Grade 3 or grade 4 neutropenia was reported 
. in 15 patients. Eleven of these 15 patients were nonsupplemented and included 8 patients 

(38.1 %) with grade 4 toxicity. Two supplemented patients (4.7%) reported grade 3 and 2 patients 
(4.7%) reported grade 4 neutropenia. Grade 3 or grade 4 leukopenia was reported in 12 patients. 
Eight of the 12 reports were in nonsupplemented patients, and included 2 patients (9.5%) with 
grade 4 toxicity. Four supplemented patients (9.3%) reported grade 3 leukopenia. 

Fatigue and febrile neutropenia were the most commonly reported toxicities for nonlaboratory 
dat,a. There were two reports each of these toxic events for supplemented and nonsupplemented 
patients. In general, the incidence of grade 4 toxicity was low for nonlaboratory data. Only one 
grade 4 event (chest pain) was reported in a nonsupplemented patient. In addition, ten grade 3 
events were reported in 21 nonsupplemented patients, compared with fifteen grade 3 events in 
the 43 supplemented patients. 

284 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0311 



CLINICAL REVIEW 

Clinical Review Section 

There were tv·,'en!)'- three reports of serious adverse events, thirteen among the nonsupplemented 
patients and ten among the supplemented patients. Fever (9 patients) was the most commonly 
reported overall. Fever in these 9 patients included five events reported verbatim as fever, three 
events of febrile neutropenia, and one event reported as fever without neutropenia. Fever was 
the most commonly reported SAE for supplemented patients. Six reports of fever included four 
events reported verbatim as fever, one as febrile neutropenia, and one as fever without 
neutropema. Fever and leukopenia (three reports each) were most commonly reported serious 
adverse events for nonsupplemented patients. Three reports of fever among nonsupplemented 
patienis included two events reported verbatim as febril~neutropenia, and one event reponed as 
fever. The three reports of leukopenia included two events reported verbatim as neutropenia, and 
one reported as leukopenia with associated neutropenia. 

Three supplemented and 4 nonsupplemented patients had adverse events that resulted in their 
discontinuation of treatment and study withdrawal. These events included arthralgia, deafness 
and elevated creatinine levels for the supplemented patients and cerebrovascular accident, 
dyspnea, abnormal kidney function, and stomatitis for the nonsupplemented patients. 

Two patients died during the treatment phase (Cycle 1) of the study, and two additional deaths 
were reported within 30 days of administration of the last dose of the study drug. These deaths 
were attributed to disease progression. 

The daUl showed that patients receiving low- dose folic acid and vitamin B12 for supplementation 
in this setting were able to receive more Alimta therapy. Supplemented patients had an 
impro\'ed safe!)' profile with a lower incidence of hematologic toxicity, particularly grade 3 and 
grade 4 neutropema and leucopema but not with nonlaboratory toxicities. However, the 
relatively small number of patients included in these analyses precluded any finn conclusions on . 
toxicity observations. 

Safety Data from Phase 2 and 3 Single-Agent Alimta Studies 

For all studies, the objective relating to patient safety was to characterize the qualitative and 
quantitative toxicities of Alimta, 500 mg! m2 adrmmstered once every 21 days. Patients received 
prophylactic dexamethasone and folic acid and vitarmn B12 supplementation. Dose adjustments 
and delays were allowed based on laboratory and nonlaboratory toxiciti~s. 

The original integrated analysis of207 supplemented patients from single- agent Alimta studies 
subrmt1ed in the Integrated Summary of Safety ( ISS) included data from four studies: H3E- MC
JMBT, H3E- MC- JMDM, H3E- MC- JMDR, and H3E- MC- JMDS. These studies were 
completed at the time the ISS was created. The subsequent analysis included two new studies: 
H3E- MC- JMEI, which was complete; and H3E- MC- JMEV, which was ongoing. Both of these 
studies began after the implementation ofvitarmn supplementation; therefore, all patients in 
these two studies are supplemented. 

Data are presented for the subsequent analysis, followed by the data presented in the ISS on the 
207 supplemented patients for comparison. 
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Table 7.32 summarizes other key aspects of the studies discussed in this section. 

Table 7.32. Studies of Alimta as a Single Agent (n= 517) 

.Study Tumor Type Prior Therapy Na Max. C):e~sb 
JMEl N~§ At least one prior 265 NS 

chemotherapy regimen 
JMBTC: Breast Piior,arithtilCycline Or 43 NS 

anthmcenedione and a 
taxane required 

JMDMc Breast JMBT requirements plus 60 NS 
capedtabine 

JMDRc MPM None 43 6<1' 
JMPS .B~ NOne 61 3e 

JMEU ,llladder One Drior l"eltimen 45 NS 
AbbreVIatIons: MPM = mahgnant pleural mesothehoma; NS = not specIfied. 
a N= numberofSupplemeiit~ Patients who received at least one dOse of LV23 1514 .. 
b . MaxiiI'lilrilnumberofcycJes.allowediftherewallno evidence of disease prOgresSiOn Or miacCeptable 

toxicity, and if the physician and patient agreed it Was in the.patient's best interest to continue. 
c These studies had additional patients who did not receive supplementation. . 
d Morec)des were alloWed if the, patient was eXperiencing a ciiniealbenefit. 
c Orily three cycles were given. Patients then underwent localthempy. 

Source: Safety Update. Applicant Table 4.1. 

Among the 517 patients who received Alimta as a single agent at a dose of 500 mg! m2 every 21 
days, with dexamethasone treatment and folic acid and vitamin BI2 supplementation, the most 
common reasons for discontinuation were disease progression and completion of protocol
allowed therapy. Because JMEU is an ongoing study with patients still on study and not all data 
available, a complete account of the reasons for discontinuation from the study was not provided 
by the sponsors. Twenty- six (26) of the 517 patients (5.0%) discontinued because of adverse 
events, compared with 3.9% in the ISS database. Nine patients discontinued because of death ( 
excluding study disease- related; 1.7%) and 1 additional patient because of death from study 
drug toxicity ( 0.2%), compared with 0.5% ( 1 patient) because of death (not study disease
related or study drug- related) in the ISS database. Some of these differences could be because of 
the overall poorer health and poorer prognoses of bladder cancer and previously treated NSCLC 
patients. However, the overall pattern of reasons for discontinuation was similar to that reported 
in the ISS. 

Only 29 dose reductions were reported of the 2246 doses of Alimta given ( 1.3%). 
Thrombocytopenia was the most common reason for dose reduction. Most reductions occurred in 
Cycle 2 or 3. These results are comparable with those previously reported in the ISS, where 1.2% 

286 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0313 



CLINICAL RE'lE'V 

Clinical Review Section 

of 893 doses of Alimta were reduced; again, thrombocytopenia was most common reason for 
dose reduction in that database. 

Scheduling conflicts accounted for 81 % of the 436 dose delays reported. Eighty- four delays 
were for clirucal reasons. The most common clinical reasons for delay were decreased creatinine 
clearance, respiratory infections ( including pneumonia), fatigue, and neutropenia. In the ISS 
database, fatigue and neutropenia were the most common clinical reasons for dose delay. The 
large number of patients (265) with previously treated NSCLC, more than 90% of whom had 
been treated with a platinum- based]egimen, may account for the increased reporting of 
decreased creatinine clearance resulting in dose delay. 

Most patients ( 96.1%) had at least one treatment- emergent adverse event (TEAE), with 82.4% 
of patients having at least one TEAE considered at least remotely related to study therapy. The 
most common TEAEs, regardless of causality, were nausea, fatigue, anorexia,and vonUting. The 
most common drug- related TEAEs were nausea, fatigue, vomiting, and anorexia. 

One hundred fifty- nine ( 159) of the 517 patients ( 30.8%) experienced one or more of 361 
serious adverse events ( SAEs), regardless of drug causality. Of these, only 89 SAEs in 48 ( 
9.3%) patients were considered at least remotely related to study therapy. Each of these related 
SAEs occurred in less than 2% of the patients. The frequencies and patterns of all SAEs and 
study drug- related SAEs are similar to those reported in the ISS. 

As ofl8 April 2003, 34 patients who received Alimta on Study JMEI and Study JMEU died 
while on- study or within 30 days of discontinuing study therapy. Of these, 3 patients from 
Srudy JMEI died of study drug- related causes ( cardiac arrest, hepatic failure, and pneumonia! 
sepsis). All 3 patients from JMEU died .because of study disease. 

Only 18 of310 patients (5.8%) in Study JMEI and Study JMEU who received Alimta 
discontinued study therapy because of an adverse event as of 18 April 2003. All patients were 
from Study JMEI. Seven ofthe patients discontinued because of events considered related to 
study therapy. Events related to renal function were the most common drug- related cause for 
discontinuation. 

Ten serious, unexpected, and reportable adverse events ( SURs) were reported in 8 patients who 
recei\"ed Alimta in Study JMEI ( 5 patients) and Study JMEU ( 3 patients). In Study JMEI, these 
e\"ents were arthralgia and myalgia ( both events in the same patient), CJ10lytic hepatitis ( 1 
patient), pneumonia and sepsis ( both events in the same patient), bacterial pneumonia ( 1 
patient), and supraventricular arrhythmia ( 1 patient). In Study JMEU, the SURs were lower 
gastrointestinal hemorrhage, hypoglycenUa, and migraine ( occurring in 1 patient each). 

The pattern of CTC laboratory toxicities (Version 2) in the updated safety database was similar 
to that reported in the ISS database. Grade 3 and 4 transaminase elevations occurred in fewer 
than 10% of patients. Neutropenia rarely resulted in clinical sequelae; the rate of febrile 
neutropenia was only 1.9%, very similar to the previously reported rate of 2%. 

287 

Sandoz Inc. IPR2016-00318 
Sandoz v. Eli Lilly, Exhibit 1119-0314 



CLINICAL REVIEW 

Clinical Review Section 

The panern of CTC nonlaboratory toxicities (Version 2) in the updated safety database was 
similar to that reported in the ISS database. Fatigue was the most common grade 3 or 4 toxicity, 
occurring in 4.7% of Plltients. 

Subgraup analyses of clinically relevant TEAEs showed that decreased creatinine clearance and 
anemia were reported more commonly in older patients. Anorexia, decreased hemoglobin, and 
rash occurred significantly more frequently in men, while vomiting and diarrhea occurred more 
often in women. Analyses of clinically relevant CTC grade 3 and 4 toxicities showed no 
significant differences between either age or sex subgroups. These results differed slightly from 
the ISS; however, the conclusion that no particular clinical concern exists for any subgroup 
remained the same. 

The integrated analysis illustrated that the safety profile of single- agent Alimta with folic acid 
and vitamin Bl2 supplementation and prophylactic dexamethasone was manageable and 
consistent with increased patient exposure over time. Alimta had predictable toxicities that were 
mostly mild to moderate, even in patients who had previously received chemotherapy. 

Phase 1 Single-Agent Alimta Studies: 

Study JMAS 

StUd)' JMAS is an Alimta plus folic acid Phase I study which evaluated the maximum tolerated 
dose of single- agent Alimta administered every 3 weeks, concurrent with two different regimens 
of supplementation: 
• folic acid only, 5 mg oral dose daily for 5 days beginning 2 days before Alimta dose, or 
• a multivitamin containing 350 to 600 Ilg folic acid and vitamin B)2, to be taken orally daily. 

'lnaddi!ion, there were two cohorts of patients within each vitamin cohort: 
• lightly pretreated patients (no prior therapy, 2 courses of mitomycin- C, 6 courses of an 
all,:ylating agent, or 4 courses of carboplatin) 
• heavily pretreated patients (anything beyond treatments listed above, or radiation to the pelvis). 
Planned doses of Alimta could reach 1700 mg! m2

• 

Eighty- seven ( 87) patients have enrolled in this study as of 18 April 2003. 

The most common serious adverse events reported on JMAS thus far, regardless of causality, 
were neutropenia, vomiting, anemia, nausea, pyrexia, and thrombocytopenia, which were the 
same as the most common drug-related serious adverse events. Febrile neutropenia. occurred in 
3.4% ofpatients thus far. 
Two patients experienced severe toxicity during cycle 1. One of these patients was on stable 
doses of naproxen (500 mg twice per day) concurrent with Alimta at 800 mg/m2

. The other was 
on stable doses of a long acting NSAID concurrent with 900 mg/m2 of Alimta. 
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Only one patient died on- study thus far (of coronary artery disease). No patient deaths had been 
reported within 30 days of discontinuation of study therapy. 
To date, 10 patients had discontinued from Study JMAS because of adverse events. 
The serious, unexpected and reportable adverse event of subdural hematoma was reported in one 
patient. This pa~ient had deep vein thro'mbosis, was receiving anticoagulants, and also 
experienced chemotherapy- related thrombocytopenia. 
The rate of certain serious adverse events and the ~ate of discontinuation because of adverse 
events reported thus far were higher than the rate seen in the Phase 2 and Phase 3 integrated 
studies. Heavy pretreatment, greater tumor burden, and testing of dose levels of Alimta higher 
than 500 mg/ m2 in the study was thought to have contributed to increased rates of certain 
adverse events and discontinuations because of adverse events. 

, Reviewers Comment: 
, /11 study JA1AS, increased toxicity possibly due to the use of NSAIDS with Alimta cannot be 
excluded. 

Study JE-1001 

Study JE-1 001 was a Phase 1 dose- finding study of single- agent Alimta (Plus supplementation 
and dexamethasone) in Japanese cancer patients. Dose levels to be tested were 300, 500, 600, 
700, 800, 900, and 1000 mg/ m2

, with escalation continuing in 100 mg/ m2 
- increments, if the 

listed doses were tolerated. The objective related to safety was to detennine the qualitative and 
quantitative toxicities of this regimen in these patients. Data for this study was not currently in 
Lilly's database. 

T\venty- one (2 J) patients had enrolled in this study as of 18 April 2003, Eighteen (18) were 
eligible for safety analyses as of the same date. 
As of the data cutoff date, no deaths on study or within 30 days of discontinuation of therapy had 
been reponed. 

, '. As of the data cutoff date, no patients discontinued study therapy because of adverse events. 
No serious unexpected reportable adverse events had been reported thus far. 
The few data available for this ongoing Phase 1 study suggested that therapy was welI- tolerated. 

4. Adequacy of Safety Testing 

The safety population in the ran<;lomized trial (study JMCH) represents a popUlation of chemo
nai've patients with MPM, ranging in age from 19-85, average age 60 years, who received Alimta 

, together v,'ith cisplatin. Most patients received folic acid and vitamin B12 supplementation. 
Adverse events were more common in the combination treatment group and reduced with 
vitamin supplementation. The sample of patients is likely to represent the usual MPM patient 
population. As such, for the specific labeled indication, the safety testing appears appropriate 
and credible. 
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5. Summary of Critical Safety Findings and Limitations of Data 

This study underwent two distinct stages that evolved because of safety concerns. During the 
tre2tment of the fIrst 117 patients, the Dumber of on- study deaths were high. Therefore, an 
extensive review of the data on these patients and the full safety database of the Alimta 
development program were done and Lilly decided to add low- dose folic acid and vitamin BI2 
supplementation to all patients. A total of 70 patients had come off study therapy by that date and 
thus never received the supplementation, while 47 patients continued to receive treatment and 
were partially supplemented. The decision to add supplfillI1entation also resulted in an increase in 
the sample size as part of a decision to power the subgroup that received supplementation 
throughout their treatment at the same level as the population in the original design. The results 
in these supplement-defined subgroups in the safety analyses are of considerable importance 
because the labeled use is with vitamin supplementation. 

Because this was a two- drug versus a one- drug trial, the toxicity of the AlimtaJ cisplatin ann 
was greater than the cisplatin alone control ann as expected. 
The frequency of grade 3 and 4 laboratory toxicity was higher in the AlimtaJ cisplatin ann when 
compared to the control ann. The frequency of grade 3/ 4 hematologic toxicity in the fully 
supplemented Alimtal cisplatin arm were neutropenia (24.4%), anemia (6%) and 
thrombocytopenia (5.4%). The uses of colony-stimulating factors were infrequent. Twenty-six 
patients (15.5%) received RBC transfusions, but platelet and plasma transfusions were 
infrequent. The frequency of grade 4 toxicity was lower than grade 3 (for neutropenia, 19% 
_Grade 3 versus 5.4% Grade 4). Despite dose reductions and dose delays> 92% of planned doses 
were delivered. 

?\ausea, vomiting, and fatigue were t.~e most com:nonly reported grade 3/4 nonlaboratory 
toxicities in both treatment anns. Nausea and vomiting were more frequent in the AlimtaJ 
cisplatin ann despite the equal frequency of therapy with 5- HT3 antagonists and dexamethasone 
in the two anns (nausea, 11.3% grade 3 versus 0.6% grade 4). 

Supplementation was added to both treatment anns in an effort to maintain blinding of treatment 
assignments for patients. Analyses by supplementation status were done across treatment anns as 
well as within treatment anTIS. 
Within the AlimtaJ cisplatin ann, supplementation resulted overall in Jess toxicity, including Jess 
grade 3/4 toxicity; this was associated with a statistically significant increase in the median 
number of cycles administered in the fully supplemented subgroup.The frequencies of adverse 
events were mostly lower in the fully supplemented subgroup when compared to the 
nonsupplemented subgroup. 

Supplementation was also given in the cispJatin alone ann, allowing similar comparisons as in 
the Alimtal cisplatin ann. There was a general trend toward fewer adverse events in the fully 
supplemented subgroup, though the differences were generally Jess than those seen in the 
Alimtal cisplatin arm. 
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Death rates from all causes while on study drugs between treatment arms were higher in the 
Alimta/cisplatin group and were reduced with the implementation of supplementation. The FDA 
review indicated that three deaths in the Alimtal cisplatin arm could be attributed to be possibly 
study drug- related, one of which was in the fully supplemented subgroup. There were no study 
re!atcd deaths in the control arm. 

The frequencies of discontinuations because of adverse events were low in both arms. Many of 
the discontinuations in both arms were because of reduced creatinine clearance; the remaining 
discontinuations thought due to study drugs were distribiated over both arms and each had a 
different cause. 

The toxicity profile of Alimtalcisplatin appears consistent with other cytotoxic drugs. The safety 
population primarily reflects the phase 3 study in chemo-naIve patients. 
In this population, Alimtalcisplatin appears to have a high incidence of toxicities that are mostly 
mild to moderate, even in patients who have received vitamin supplementation. 
Adverse events were commonly encountered, suggesting that near maximal dosing was 
achieved. The toxicities were consistent across the phase I and 2 studies done with single -agent 
Alimta and combination with platinums. Also, most toxicities predicted by the animal studies 
were confirmed in patients. The adverse event profile of Alimta was judged to be acceptable for 
patients with MPM. The frequency and .severity of adverse events observed during the study 
were consistent with the clinical course of patients with MPM and with the predicted and known 
effects of the study drug. Supplemented patients had a better safety profile with a lower 
incidence of toxicities. 

APPEftlRS THIS WAY 
ON ORIGINAL 
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VIII. Dosing, Regimen, and Administration Issues 

1. Introduction 

The results of the pivotal trial, JMCH, provided confidence in the efficacy and safety of 
alimta + cisplatin (plus folic acid and vitamin B 12) in patients with malignant pleural 
mesothelioma. However, the underlying science of the addition offolic acid and B12 to 
an anti folate regimen did not provide confidence with known in vitro and in vivo 
antifolate phannacology. This issue is discussed in detail in section 5 (Important Issues 
with Phannacologically Related Agents) of this review. 

2. Safety 

The recommended dose of Alimta is 500 mg!m2!dose administered IV over 10 minutes 
on day I with cisplatin in a 21-day cycle. Vitamin supplementation is started prior to 
starting chemotherapy and continued with treatment. This 21-day cycle is considered a 
treatment cycle. 

Phase 1 studies were conducted exploring three treatment schedules: daily times 5 every 
3 weeks (H3E- BP- 001); weekly times 4 every 6 weeks (H3E- MC- JMAB); and once 
,every 3 weeks (H3EMC- JMAA). 

Thirty- eight patients were treated at doses ranging from 0.2 to 5.2 mg! m2 daily times 5 
every 3 weeks in Study BP- 001. The maximum tolerated dose (MTD) was 4 mg! m2

/ 

day, with dose limiting toxicities (DL Ts) on this schedule of reversible neutropenia and 
liver enzyme disturbance. Other toxicities included mucositis, diarrhea, rash, fatigue, and 
elevated transaminases. Minor responses were observed in 2 patients with colorectal and 
non- small cell lung cancer (NSCLC). 

In Study JMAB, 24 patients were treated with a la-minute infusion of MT A once a week 
for 4 weeks, with cycles repeated every 6 weeks. Doses ranged from 10 to 40 mg! m2

/ 

week. The DL T was myelosuppression, particularly leukopenia and granulocytopenia . 
. Neutropenia prevented weekly dosing in some patients. Nonhematologic toxicities 

included mild fatigue, anorexia, and nausea. DLT was observed at 40 mg! m2
/ week, and 

the recommended dose for Phase 2 evaluation was 30 mg! m2
/ week. The weekly 

schedule was not pursued in Phase 2 trials. 

In Study JMAA, MT A was administered to 37 patients as a ] O-minute infusion once 
every 3 weeks at doses ranging from 50 to 700 mg! m2

• The DL Ts on this schedule were 
neutropenia, thrombocytopenia, and fatigue. Ofthe 20 patients treated at 600 mg! m2

, 

Common Toxicity Criteria (CTC) grade 4 neutropenia and grade 4 thrombocytopenia 
occurred in 4 and I patients, respectively, during the first cycle. Grade 2 toxicities at that 
dose level included rash, mucositis, nausea, vomiting, fatigue, anorexia, and elevations of 
liver transaminases. Ten patients who developed rashes received dexamethasone 4 mg 
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twice daily for 3 days starting I day prior to treatment with MT A which improved or 
prevented the rash during subsequent cycles of therapy. There was evidence of 
cumulative toxicities of neutropenia, thrombOC)10penia, and mucositis which may have 
been due to the'prolonged intracellular half-life of the polyglutamate ofMTA and 
decreasing renal function over time with decreased renal drug clearance. Based on this 
study, the reconunended dose for Phase 2 studies was 600 mg/ m2

• Partial responses were 
observed in two patients with pancreatic cancer and tv.·o patients with advanced 
colorectal cancer. Three of the 4 patients with partial responses had failed previous 
treatment with thymidylate synthase inhibitors including either 5- FU, FUDR, or 
raltitrexed. 

In a Canadian study in metastatic colorectal cancer, the starting dose of 600 mg! m2 was 
reduced to 500 mg/ m2 after dose reductions were required in 5 of the first 8 patients. 
Toxicities leading to these reductions included rash, mucositis, neutropenia, and febrile 
neutropenia. Responses were seen at this reduced dose in 5 patients for an overall 
response rate of 17% (95% CI: 6 to 36%). In a US colorectal study, objective tumor 
responses were seen in 6 of 40 patients for an overall response rate of 15% (95% CI: 6 to 
31%). 

A multi- institutional study in NSCLC completed in Canada used the lower starting dose 
of 500 mg! m2

, which was reduced from 600 mg/ m2 during the course of the study after 
I of the first 3 patients experienced grade 3 mucositis and grade 4 vomiting and myalgia. 
Seven partial responses were observed in 30 evaluable patients for an overall response 
rate of 23.3% (95% CI 9.9 to 42.3%). All responding patients were treated at the 500 mg! 
m2 dose level. 

A total of 646 patients were treated on the once every 3 weeks schedule in the Phase 2 
setting at 600 mgl m2

. The most frequent, serious toxicity was hematologic in nature. 
Grade 3 and 4 hematologic toxicity included neutropenia (23% and 24%, respectively) 
and thrombocytopenia (7% and 5%, respectively). Although severe neutropenia was 
common, the frequency of serious infection was low (CTC Grade 4 infection 2%). 
Likewise, thrombocytopenia had been apparent, and yet serious episodes of bleeding 
were rare « 1 %). While 6% of patients experienced CTC Grade 3 (5% with Grade 4) 
skin rash, prophylactic dexamethasone was reported to ameliorate or prevent the rash in 
subsequent cycles. Other grade 3 and 4 nonhematologic toxicities included stomatitis, 
diarrhea, vomiting, and infection. Transient grade 3 and 4 elevation ofliver 
transaminases were conunon but not dose- limiting. There were no cases of persistent 
transaminase elevation. 

Toxicity at 600 mg! m2 was recently compared to that at 500 mg! m2
. For hematologic 

parameters there appeared to be no difference between the incidence of grade 3 and 4 
toxicity or grade 4 toxicity alone. For nonhematologic parameters rash, fatigue, and 
stomatitis appeared to be less severe at 600 mg/ m2

• Of note, patients who were 
administered Alimta 500 mg! m2 in previous trials had received concomitant 
dexamethasone after the onset of toxicity, whereas patients at the 600 mg/ m2 dose level 
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were ~iven dexamethasone ~rophylactically. The re~uced tox.icity pr~file at .th.e 60~ 
mgim- dose level was thus hkely a result of concOIrutant cortIcosterOId admInIstratIOn, 
and was not considered a dose response effect of Alimta treatment. 

Because of toxicities seen in tv.·o Phase 2 studies (H3E- MC- JMA."I\l and H3E
MCJMAO), the dose of Alimta used in these two studies was reduced from 600 mg/ m2 

to 500 mg/ m2. With little evidence that a 600 mg! m2 dose had an efficacy advantage 
over a 500 mg/ m2 dose, the 500 mg/m2 dose was used in all subsequent single- agent 
Phase 2 Alimta studies. This decision was made after a discussion with the FDA in 
September of 1998. 

In a Phase 1 trial of Alimta in combination with cisplatin, patients with solid tumors were 
enrolled into one oftv.'o cohorts. The first cohort received both Alimta and cisplatin on 
Day 1 of a 21- day cycle, and the second cohort received Alimta on Day I and cisplatin 
on Day 2 ofa 21- day cycle. Forty patients were enrolled into the first cohort; the MTD 
was reached at 600 mgl m2 MT A and 100 mg/ m2 cisplatin, with dose- ]irruting toxicities 
of thrombocytopenia and febrile neutropenia. Eleven patients were enrolled into the 
second cohort. The degree of toxicity seen using the split schedule, which included two 
therapy- related deaths, led to the conclusion that the second schedule was clinically 
inferior. 

Early clinical trials of Alimta recommended the use of dexamethasone as secondary 
prophylaxis, that is, as pretreatment in future cycles of Alimta after patients experienced 
troublesome skin rash. After many patients required this secondary prophylaxis, a 
programmatic decision was made to recommend the use of dexamethasone as primary 
prophylaxis. A rrunimum of 3 days of dexamethasone therapy or clinical equivalent was 
required, but additional days of therapy were al10wed as antiemetic prophylaxis. 

Pretreatment homocysteine levels significantly predicted severe thromboC),10penia and 
neutropenia with or without associated grade 3/4 diarrhea, mucositis, or infection. Patients 
with elevated baseline levels of homocysteine alone, or of both homocysteine and 
methylmalonic acid, were found to have a high risk of severe toxicity. These findings 
fonned the basis to postulate that reducing homocysteine would result in a reduction of 
severe toxicity. Another finding was that baseline homocysteine levels behaved as a 
continuous risk factor for toxicity. In addition, no homocysteine level could be identified 
below which the risk of severe toxicity was low enough to not recommend 
supplementation. As a consequence, even some patients with normal or near- normal 
homocysteine levels could have been at an increased risk and, therefore, could benefit from 
supplementation. It was thus decided to add folic acid and vitamin Bl2 supplementation to 
all patients receiving Alimta to minimize the risk of severe toxicity. . 
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IX. Use in Special Populations 

Table 9.1 summarizes 'the categories of subgroups analyzed for clinically significant safety 
\'ariables. eTC toxicities were evaluated by gender and age. There were insufficient numbers of 
minority patients to evaluate toxicity by race, 

Table 9.1. Categorization of Subgroups RT Population 

LY·ci~ • (,isplJlin TOlal 
Suh"r\)up C(lll'j!(lr\' . ('\=226) (?\:212) (?\:~}!) 

{lender Female 42 41 lU 
Mllic 184 181 365 

Age <65 Years 143 136 279 
~65 Years 83 g6 169 

Source: Section 2,6, Applicant table JMCH.l2.49, 

. 1. Evaluation of Sponsor's Gender Effects Analyses and Adequacy of Im'estigation 

] 1 fDA' Effi s lcacy An I fi G d Effi alyses or en er ects 

~ GROUP ALIMT NCISPLA TIN CISPLA TIN ALONE p-value 

I 
SURVIVAL, MEDIAN SlJRVIVAL, MEDL<\N IOE-rank 

Gender 15.7 months 7.5 months 0.012 
Female 

! Randomized and treated 
(n=83) I 

Gender 18.9 months 7.4 months 0.01 
Female 

fully folic acid/vitamin 
B 12 supplemented 

(n=61) 
Gender 11 months 9.4 months 0.176 
Male 

Randomized and treated 
(n=3651 
Gender 12,8 months 10.4 0.388 
Male 

Fully folic acid/vitamin 
B 12 supplemented 

(n=270) 

The under-powered female subgroup demonstrated in randomized and treated and the fully 
folic acid/vitamin B12 supplemented groups a statistically significant survival advantage in 
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favor of the alimtalcisplatin; a similar analysis in the much lar~er male subgroup 
demonstrated only trends in favor of the alimtalcisplatin arm.) 2 

1.2 Evaluation of Gender Effects on Safety 

Each summary represents the proportion of patients with specific treatment- emergent adverse 
event without regard to relationship to drug and pairwise comparisons within each subgroup 
strata. 

Table 9.2 is a summary of the subgroup analysis for TEAEs by gender. A statistically significant 
subgroup- by- treatment interaction was observed in rash ( p= 0.025). Male patients in the 
Alimta/ cisplatin group demonstrated a greater frequency of events when compared with males 
in the cisplatin alone treatment arm. However, events reported for female patients occurred at 
similar frequencies among treatment groups. 

Table 9.2. Summary of Subgroup Analysis for TEAEs by Gender 

Thci'ap~ 
. Event SUbgi'OuJj SubCategory Therapy N(%) .·p::Wlue 

Female LY/Cis j4'(sLoo/c; ) ():592 
Ci$platin. 350~5;4) 

Male LV/cis 156(84;8) 0;022 
NauSea .. Gender .Cisplatin 136(75.1). ; 

Female tv/Cis 6 (143) 0.964 
CiSplatin' .. ...... 6(14.6) 

Male LY/cis 5.2 (28.3) <O.O(H 
Rash NOS Gender Cisplatiri 14 (7.7) 

Female LY/cis 2()(4U') 0.053 
'NBC Cisplatin 11.(26:8) 
count ~Ie t.V/ciS . 109;{59:2) «)1001 
aecl:~ '~er .CispJatin; 

.: .. ".. : . ', .. :". ~"'-: 

.. 32.(17.7) 

Source: SectionI2.6. Applicant table JMCH.l2.50. 

Intera(:tion 
p:wlue 

0.025 

0:058 

Table 9.3 is a summary ofthe CTC toxicities for the Alimta/cisplatin treatment group by gender. 
The sample sizes between the two sex subgroups are imbalanced. Caution should be taken when 
interpreting the results of the analysis. There were no statistically significant differences 
between the genders for events. 

192 Lilly did a multifactorial survival analysis considering prognostic factors and there was no gender effect; ISE 
document submitted 3/24/2003. 
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CLI1\'I CAL REVIE\V 

Clinical Review Section 

Table 9.3. Analysis of eTe toxicities for the Alimtalcisplatin Group by Gender (Reviewers 
Table) 

r All Grades 
Events 

Female Male 
N % N 

. Neutrophilsigranulocvtes 21 65.6 75 
Hypertension 10 31.3 34 
Vomiting 23 71.9 76 
Nausea 29 90.6 113 

! Chest pain 18 56.3 50 
I Leukocvtes 16 50.0 76 

Fati£ue 26 81.3 ]11 
Dvspnea 17 53.] 93 
Diarrhea without 11 34.4 32 
colostomy_ 
Hemolllobin 13 40.6 44 
Tumor pain 5 15.6 26 
Constipation 16 50.0 62 
I RenallGenitourinary- 10 31.3 42 

Other 
i Con~timtjonal Symptoms- 6 18.8 12 
I Other 
~J.11bosjs(embolism 1 3.1 11 
! Pla!elets 5 15.6 39 
I Dehvdration 1 3.1 11 
I Pulmonary-Other 4 12.5 30 

Hypokalemia i ] 3. ] 14 
: Hvponatremia ! I 3.1 3 
I Other 3uditorv/hea.ring 5 15.6 6 

Cushinlloid appearance 1 3.1 0 
Dysmenorrhea 1 3.1 1 
GGT 1 3.1 1 
H~oxia 1 3.1 0 
Prothrombin time I 3.1 0 
Urticaria 1 3.1 I -
Stomatitis!pharyn.~itis 13 40.6 34 
Other pain 6 18.8 20 

~oreXia 12 37.5 47 
Infection without 5 15.6 16 

l Neutro2enia 
Other Gastrointestinal 7 21.9 26 

% 
55.1 
25.0 
55.9 
83.1 
36.8 
55.9 
81.6 
68.4 
23.5 

32.4 
19. ] 
45.6 
30.9 

8.8 

8.1 
28.7 
8.1 
22.1 
2.9 
2.2 
4.4 
0.0 
0.7 
0.7 
0.0 
0.0 
0.7 
25.0 
14.7 
34.6 
11.8 

19.1 

Grades 3/4 

Female Male 
N 
9 
6 
6 
5 
5 
4 
3 
3 
3 

2 
2 
2 
2 

2 

1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
0 
0 
0 
0 

0 

% N % 
28.1 32 23.5 
18.8 13 9.6 
]8.8 12 8.8 
]5.6 15 11.0 
]5.6 9 6.6 
]2.5 22 ]6.2 
9.4 26 ]9.1 
9.4 ]6 11.8 
9.4 3 2.2 

6.3 8 5.9 
6.3 6 4.4 
6.3 4 2.9 
6.3 3 2.2 

6.3 2 1.5 

3.1 9 6.6 
3.1 8 5.9 
3.1 6 4.4 
3.1 4 2.9 
3. ] 1 0.7 
3.1 1 0.7 
3.1 0 0.0 
3.1 0 0.0 
3.1 0 0.0 

.3.1 0 0.0 
3.1 0 0.0 
3.1 0 0.0 
3.1 0 0.0 
0.0 5 3.7 
0.0 5 3.7 
0.0 4 2.9 
0.0 4 2.9 

0.0 3 2.2 
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Events 

Pleuritic pain 
Pleural effusion 
Supraventricular 
arrhythmias 
Edema 
Other musculoskeletal 
Mood alteration-
depression 
Confusion 

I Dysphagia, esophagitis, 
odvnopha!!ia 
Other 
cardiovascular/general 
Hyper!!IYcemia 
Ileus 
In f ectionIF e brile 
Neutropenia-Other 
Other 
cardiovascular/arrhy1lunia 
Pneumonitis/pulmonary 
ir.filtrates 
Cough 
Headache 
Mood alteration-anxiety 
a!!itation 

! Ra5h i desquamation 
J Creatinine 

Dizziness/Ii ghtheadedness 
Sweating 
Arthraleia 
H ypoma !!nesemia 
Dv~eQsialheartburn 

Incontinence 
Infection with grade 3 or 4 
Neutropenia 
l"europathic pain 
Other endocrine 
Salivarv gland changes 
Tearing 
Adult Respiratory Distress 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades 

Female Male 
N % N % 
1 3.1 28 20.6 
0 0.0 6 4.4 
0 0.0 5 3.7 

6 18.8 18 13.2 
4 12.5 10 7.4 
3 9.4 20 14.7 

1 3.1 4 2.9 
1 3.1 9 6.6 

I 3.1 18 13.2 

0 0.0 8 5.9 
0 0.0 2 1.5 

0 0.0 5 3.7 

0 0.0 4 2.9 

0 0.0 4 2.9 

8 25.0 56 41.2 
6 18.8 15 11.0 
5 15.6 17 12.5 

5 15.6 32 23.5 
4 12.5 22 16.2 
4 12.5 12 8.8 
4 12.5 20 14.7 
3 9.4 5 3.7 
3 9.4 4 2.9 
2 6.3 18 13.2 
1 3.1 1 0.7 
1 3.1 9 6.6 

1 3.1 4 2.9 
1 3.1 II 8.1 
I 3.1 2 1.5 
1 3.1 6 4.4 
0 0.0 1 0.7 

Grades 3/4 

Female Male 
N 
0 
0 
0 

0 
0 
0 

0 
0 

0 

0 
0 
0 

0 

0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

% N % 
0.0 3 2.2 
0.0 3 2.2 
0.0 3 2.2 

0.0 2 1.5 
0.0 2 1.5 
0.0 2 1.5 

0.0 2 1.5 
0.0 2 1.5 

0.0 2 1.5 

0.0 2 1.5 
0.0 2 1.5 
0.0 2 1.5 

0.0 2 1.5 

0.0 2 1.5 

0.0 1 0.7 
0.0 I 0.7 
0.0 1 0.7 

0.0 I 0.7 
0.0 I 0.7 
0.0 1 0.7 
0.0 1 0.7 . 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 

0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
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I Events 

I 
I Svndrome 

Ascites 
I Blood/Bone Marrow-

Other 
! Depressed level of 
~ consciousness 
, Erectile imj)otence 
! Febrile neutroj)enia 
! Hepatic enlargement 
! Hepatic pain 
I Hypercholesterolemia 

Hypophosphatemia 
. Hypotension 
L vmphopenia 
t\'1uscle weakness 
Neuropathy-motor 
Operative injury of 
vein/artery 

Other 
metabolic/laboratory 

I Pericardial 
effusion'pericarditis 

. I Renal failure 
Vasovagal episode 
Insomnia 
Fever 
~oj)ecia 

Neuropathy-sensory 
SGOT(AST) 
Abdominal pain or 
cramping 
Conjunctivitis 

I-

Other ocular/visual 
Pruritus 
\\' ei ght loss 
AlleH!ic rhinitis 
Dvsuria 
Other Dennatology/Skin 
Other neurology 

L Pigmentation changes 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades Grades 3/4 

Female Male Female Male 
N % N % 

10 0.0 1 0.7 
a 0.0 7 5.1 

a 0.0 2 1.5 
• 

a 0.0 3 2.2 
a 0.0 1 0.7 
0 0.0 1 0.7 
0 0.0 1 0.7 
0 0.0 7 5.1 
0 0.0 1 0.7 
a 0.0 5 3.7 
0 0.0 1 0.7 
0 0.0 6 4.4 
0 0.0 5 3.7 
0 0.0 1 0.7 

0 0.0 7 5.1 

0 0.0 2 l.5 

0 0.0' 4 2.9 
0 0.0 , 1 0.7 
7 2l.9 21 15.4 
5 15.6 23 16.9 
4 12.5 15 1l.0 
4 12.5 25 18.4 
4 12.5 10 7.4 
3 9.4 10 7.4 

3 9.4 9 6.6 
3 9.4 7 5.1 
3 9.4 3 2.2 
3 9.4 29 21.3 
2 6.3 9 6.6 
2 6.3 2 1.5 
2 6.3 12 8.8 
2 6.3 12 8.8 
2 6.3 4 2.9 

N 

a 
a 

a 

a 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

a 
0 
0 
0 
0 
0 
0 
0 

a 
0 
0 
0 
0 
0 
0 

10 
0 

% N % 

0.0 1 0.7 
0.0 1 0.7 

0.0 1 0.7 

0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 I 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 
0.0 1 0.7 

0.0 1 0.7 

0.0 1 0.7 

0.0 1 0.7 
0.0 1 0.7 
0.0 0 0.0 
0.0 0 0.0 
0.0 a 0.0 
0.0 a 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
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Events 

i SGPT(ALT) 
Taste disturbance 

I Va~l bleeding 
Wei2:ht gain 
Alkaline phosphatase 
Allergic 
reaction11ypersenitivity 

i Bone pain 
. Bruisin~ 

I Cardiac-
1 ischerlliafinfarction 
. Dry eye 
Dry skin 

I Epistaxis 
Gastric ulcer 
Glaucoma 
Hematuria 
Hot flashes/flushes 
Hvperkalemia 
Hvpoalbuminerllia 
Hypocalcemia 

I Hvpothyroidism 
l!lI1er ear/hearing 
jvlcmory loss 
Middle ear/hearing 

. Myal2ia 
Neuropathv-cranial 
Nystalmlus 
Other allergy/immunology 
Other hepatic 
Palpitations 
Radiation recall reaction 
Rieors, chills 
Secondary Malignancy-
Other 
Tremor 
Urinary 
frequency/ureency 
Vision-blurred vision 
Voice 

CLI~ICAL REVIE\V 

Clinical Review Section 

All Grades Grades 3/4 

Female Male Female Male 
N % N % 
2 6.3 8 5.9 
2 6.3 13 9.6 
2 6.3 0 0.0 
2 6.3 3 2.2 
1 3.1 1 0.7 
1 3.1 3 2.2 

1 3.1 5 3.7 
1 3.1 2 1.5 
1 3.1 6 4.4 

1 3.1 2 l.5 
1 3.l 4 2.9 
1 3.1 4 2.9 
1 3.1 2 1.5 
1 3.1 2 1.5 
1 3.1 0 0.0 
1 3.1 1 0.7 
1 3.1 1 0.7 
1 3.l 3 2.2 
1 3.1 1 0.7 
1 3.1 2 l.5 
1 3.1 12 8.8 
1 3.1 1 0.7 
1 3.l 0 0.0 
1 3.1 6 4.4 
1 3.1 0 0.0 
1 3.1 1 0.7 
1 3.1 6 4.4 
1 3.1 1 0.7 
1 3.1 0 0.0 
1 3.1 0 0.0 
1 3.1 5 3.7 
1 3.1 0 0.0 

1 3.1 3 2.2 
1 3.1 11 8.1 

1 3.1 1 0.7 
1 3.l 6 4.4 

N 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 

% N % 
0.0 0 ' 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 iO 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
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Events 

c hanQesis!ridor !larynx 
Acidosis 
Apnea 

I Puthritis 
Bicarbonate 
Bilirubin 
CNS Cerebrovascular 

. ischemia 
Cardiac left ventricular 
function 
Catheter-related infection 
Coagulation-Other 
Cognitive 
disturbance/learning 
problems 
Conduction 
abnonnality/AfV heart 
block 
Duodenal ulcer 
Earache 

i Ervthema multifonne 
I Flatulence 
I Flushing 

GastJitis: 
G\'l1ecomastia 

~ Haptoglobin 
Hemolysis 
HeI.P0ptysis 
HiccoU!!hs 
Hyperuricemia 
H~ogl\'cemia 
Injection site reaction 
Mouth c!ryness 
Nail changes 
NodaVjunctional 
arrhnhmia/dysrhythmia 
Other hemorrhage 
Other lYmphatics 
Peripheral arterial 
ischemia 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades 

Female Male 
N % N % 

0 0.0 ) 0.7 
0 0.0 1 0.7 
0 0.0 8 5.9 
0 0.0 1 0.7 
0 0.0 2 1.5-
0 0.0 1 0.7 

0 0.0 1 0.7 

0 0.0 1 0.7 
0 0.0 2 1.5 
0 0.0 1 0.7 

0 0.0 1 0.7 

0 0.0 2 1.5 
0 0.0 1 0.7 
0 0.0 3 2.2 
0 0.0 3 2.2 
0 0.0 3 2.2 

,0 0.0 3 2.2 
io 0.0 1 0.7 
10 0.0 I 1 0.7 
0 0.0 3 2.2 
0 0.0 2 1.5 
0 0.0 6 4.4 
0 0.0 2 1.5 
0 0.0 I 0.7 
0 0.0 1 0.7 
0 0.0 5 3.7 
0 0.0 1 0.7 
0 0.0 2 1.5 

0 0.0 2 1.5 
0 0.0 I 0.7 
0 0.0 1 0.7 

Grades 3/4 

Female Male 
N 

0 
0 
0 
0 
0 
0 

a 

0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
'0 
0 
0 

0 
0 
0 

% N % 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
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CLINICAL REVIE\V 

Clinical Review Section 

All Grades Grades 3/4 
Events 

Female Male Female Male 
N % N % N % N % 

Phlebitis 0 0.0 1 10.7 0 0.0 0 0.0 
Pho~osensitiyity 0 0.0 1 0.7 0 0.0 0 0.0 
Pneumothorax 0 0.0 1 0.7 0 0.0 0 0.0 
Proctitis 0 0.0 1 0.7 0 0.0 0 0.0 
Pr0teinuria 0 0.0 1 0.7 0 0.0 0 0.0 
Pulmonarv fibrosis 0 0.0 1 0.7 0 0.0 0 0.0 
Pyramidal tract 0 0.0 1 0.7 0 0.0 0 0.0 
dysfunction 

: Rectal 0 0.0 2 1.5 0 0.0 0 0.0 
I bleeedinl!/hematochezia 

Sense of smell 0 0.0 1 0.7 0 0.0 0 0.0 
Sinus bradycardia 0 0.0 1 0.7 0 0.0 0 0.0 
Sinus tachycardia 0 0.0 4 2.9 0 0.0 0 0.0 
Syndromes-Other 0 0.0 1 0.7 0 0.0 0 0.0 
Transfusion: pRBCs 0 0.0 3 2.2 0 0.0 0 0.0 
Urinary retention 0 0.0 1 0.7 0 0.0 0 0.0 
Ventricular arrhytlunia 0 0.0 1 0.7 0 0.0 0 0.0 
Vertil!o 0 0.0 2 1.5 0 0.0 0 0.0 

2. Eyaluatio~ of Eyidence for Age, Race, or Ethnicity Effects on Safety or Efficacy 

~ 
2 1 FDA's Efficacy Analyses for Al!e and Race -, 

GROUP ALIMT AlCISPLA TIN 
SURVIVAL, MEDIAN 

Race 12.2 months 
White 

Randomized and treated 
(n=410) 

Race 13.3 months 
White 

Fully folic acid/vitamin 
B I 2 supplemented 

(n=303) 
Race 9 months 

Non-white 
Randomized and treated 

(n=38) 
Race 8.8 months 

Non-white 

, , , 
CISPLATIN ALONE p-value 
SURVIVAL, MEDIAN Jog-rank 

9.3 monts 0.024 

10.2 months 0.026 

8.4 months 0.715 

9.55 months 0.619 
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CLINICAL REVIE'V 

Clinical Review Section 

GROUP ALIMT AlCISPLA TIN CISPLATIN ALONE p-value 
Sl.;'Rvrv AL. MEDIAN SURVIVAL. MEDIAN log-rank 

Fully folic acid/vitamin 
B12 supplemented 

(n"'28) 
Age 13.3 months 10.2 months 0.02 

< 65 years 
Randomized and treated 

On=279) 
Age 14.7 months 10.8 months 0.052 

< 65 years 
Fully folic acid/vitamin 

B 12 supplemented 
(n=2041 

Age 10 months 7.5 months 0.376 
:::.. 65 years 

Randomized and treated 
(n=169) 

Age 12.2 months 8.7 months 0.503 
::: 65 years 

Fully folic acid/vitamin 
812 supplemented 

(n=127) 

The white subgroup demonstrated, in the randomized and treated and the fully folic 
acidl\'itamin B12 supplemented groups, a statistically significant survival advantage in favor 
oftne alimtafcisplatin; the under-powered non-white group demonstrated a trend ill favor of 
uJimt)/cisplatin in the randomized and treated group and trend in favor of cisplatin in the 
fully folic acid/vitamin B12 supplemented group. The age < 65 years subgroup demonstrated, 
in the randomized and treated and the fully folic acid/vitamin B 12 supplemented groups, a 
survjval advantage in favor of the alimtalcisplatin that was statistically significant and 
marginally significant, respectively. The age ~ 65 years subgroup demonstrated trends in 
favor of the alimta/cispJatin ann. 

2.2 Evaluation of Evidence for Age Effects on Safety 

Table 9.4 is a summary of the subgroup analysis for TEAEs by age. Patients randomized to the 
Alimta! cisplatin treatment ann who were ~ 65 years of age demonstrated a significantly greater 
frequency of nausea (p= 0.009) when compared with patients on the cisplatin alone ann. 
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CLINICAL REVIEW 

Clinical Review Section 

Table 9.4. Summary of Subgroup Analysis for TEAEs by Age 

Ther;tpy ImerJction 
Sub"rollp SuocatC:fory Thcr:lPY N n (",OJ p·\·aluc p-nllw 

~65 L Leis I)' .' 7111)6.7%) 0.00') (J.()5~ 

Cisclalin R6 • 60 .L(:2~l. 
<'()5 LYicis 143 11}:(8::?5) 0.845 

N:.IlIsea Age Cispblin IJ{- III (81.6) 

Source: SectionI2.6. Applicant table JMCH.12.51. 

Table 9.5 is asumrnary of the analysis ofCTe toxicities in the Alimta/cisplatin group by age. 
The sample sizes between the two age subgroups were imbalanced, with the majority of patients 
younger than 65 yrs old. Caution should be taken when interpreting the results of the analysis. 

Of the adverse events examined, grade 3/4 leucopenia occurred significantly more often in older 
patients >65 years. 

Table 9.5. Analysis of CTC toxicities in the Alirnta/cisplatin group by Age (Reyiewers 
Table) 

All Grades 
Events 

Age<65 Age>65 
N % N 

Neutrcphilslgranulocytes 57 53.3 39 
Nausea 91 85.0 51 
DYspnea 69 64.5 41 

I Vo:niting 64 59.8 35 
.. 

I Fati.gue 84 78.5 53 
ChesLpain 44 41.1 24 
Leukocytes 52 48.6 40 
Hypertension 21 19.6 23 
Diarrhea without 25 23.4 18 
colostomy 
Thrombosis/embolism 5 4.7 7 
Hernol!lobin 30 28.0 27 
Tumor pain 19 17.8 12 
Dehydration 5 4.7 7 
Constipation 45 42.1 33 
Anorexia 35 32.7 24 
Stomatitis!pharyn~itjs 31 29.0 16 
Other Gastrointestinal 20 18.7 13 
Pulmonary-Other 16 15.0 18 
Infection without 14 13.1 7 
Neutropenia 

% 
63.9 
83.6 
67.2 
57.4 
86.9 
39.3 
65.6 
37.7 
29.5 

11.5 
44.3 
19.7 
11.5 
54.1 
39.3 
26.2 
21.3 
29.5 
11.5 

Grades 3/4 

Age<65 I Age>65 
N 
19 
13 
13 
13 
12 
12 
8 
8 
5 

5 
4 
4 
4 
3 
3 
3 
3 
3 
3 

% N % 
17.8 22 36.1 
12.1 7 11.5 
12.1 6 9.8 
12.1 5 8.2 
11.2 17 27.9 
11.2 2 3.3 
7.5 18 29.5 
7.5 11 18.0 
4.7 1 1.6 

4.7 5 8.2 
3.7 6 9.8 
3.7 4 6.6 
3.7 3 4.9 
2.8 3 4.9 
2.8 1 1.6 
2.8 2 3.3 
2.8 0 0.0 
2.8 2 3.3 
2.8 1 1.6 
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Events 

Constitutional Symptoms-
Other 
Pleural effusion 
Other~ain 

Dysphagia, esophagitis, 
odynophagia 
Hyponatremia 
Pneumonitis/pulmonary 
infiltrates 
RenallGenitourinary-
Other 
Platelets 

I Sweating 
Edema 
Headache 
. Dysp~£Sialheartbum 
Pleuritic pain 
Mood alteration-anxiety 
a2itation 
Mood alteration-
depression 
Dizziness11i2htheadedness 
Other musculoskeletal 
Other auditory/hearine: 
Creatinine 
Other 
cardiovascular/general 

I---
Other endocrine 
Tearing 

Hypercholesterolemia 
Hypomagnesemia 
Muscle weakness 
Neuropathic pain 
Hyper21ycemia 
H 'il'okal emia 
Blood/Bone Marrow-
Other 

, GGT 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades 

Age<65 Age>65 
N % N % 
10 9.3 8 13.1 

4 3.7 2 3.3 
17 15.9 19 14.8 

\6 
5.6 4 6.6 

• 
3 2.8 1 1.6 
2 1.9 2 3.3 

24 22.4 28 45.9 

17 15.9 27 44.3 
15 14.0 9 14.8 
14 13.1 10 16.4 
14 13.1 7 11.5 
13 12.1 7 11.5 
13 12.1 16 26.2 
II 10.3 11 18.0 

II 10.3 12 19.7 

10 9.3 6 9.8 
!1O 9.3 4 6.6 

9 8.4 :2 3.3 
8 7.5 I 18 29.5 
6 5.6 13 21.3 

5 4.7 7 11.5 
5 4.7 2 3.3 

4 3.7 3 4.9 
4 3.7 3 4.9 
4 3.7 2 3.3 
4 3.7 I 1.6 
3 2.8 5 8.2 
3 2.8 2 3.3 
2 1.9 5 8.2 

2 1.9 0 0.0 

Grades 3/4 

Age<65 I Age>65 
N 
3 

3 
2 
2 

2 
2 

1 

1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
] 

1 
1 

1 
1 

1 
1 
1 
I 
1 
I 
1 

1 

% N % 
2.8 1 1.6 

2.8 0 0.0 
1.9 3 4.9 
1.9 0 0.0 

1.9 0 0.0 
1.9 0 0.0 

0.9 4 6.6 

0.9 8 13.1 
0.9 0 0.0 
0.9 1 1.6 
0.9 0 0.0 
0.9 0 0.0 
0.9 2 3.3 
0.9 

1

0 0.0 

0.9 1 1.6 

0.9 0 0.0 
0.9 1 1.6 
0.9 0 0.0 
0.9 0 0.0 
0.9 1 1.6 

0.9 0 0.0 
0.9 0 0.0 

0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 1 1.6 
0.9 I 1.6 
0.9 0 0.0 

0.9 0 0.0 
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Events 

! 
! Hypotension 

I Other 
, cardiovascular/arrhythmia 

Renal failure 
Salivarv gland changes 
Urticaria 
Adult Respiratory Distress 
Svndrome 
Ascites 

_ Ct:shilH!Oid appearance 

-
Dysmenorrhea 
Febrile neutropenia 
Hepatic enlareement 
H vpophosphatemia 
Ileus 

_I Operative injury of 
vein/artery 

I Pericardial 
effusion/pericarditis 
Protr.rombin time 
Supraventricular 
arrh\1hmias 

i\l~vaQ:al episode 
J Cou!:!.h 

Rash/desquamation 
Insomnia 
Fever 
NeUrOpathy-sensory 
Wei2.ht loss 
Alopecia 
Taste disturbance 
Abdominal pain or 
cramping 
Conjunctivitis 
Inner ear/hearing 
Other Derrnatoloev/Skin 
Other neurology 
SGOT(AST) 
SGPT(ALT) 
Other ocularlvisual 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades 

Age<65 Age>65 
N % N % 
2 1.9 3 4.9 
2 1.9 2 3.3 

2 1.9 2 3.3 
2 1.9 1 1.6 
2 1.9 0 0.0 
I 0.9 0 0.0 

I 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 I 1.6 
1 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 1 1.6 

1 0.9 0 0.0 

] 0.9 1 1.6 

1 0.9 0 0.0 
1 0.9 4 6.6 

1 0.9 10 0.0 
37 34.6 27 44.3 
23 21.5 14 23.0 
21 19.6 7 11.5 
18 16.8 10 16.4 
17 15.9 12 19.7 
17 15.9 15 24.6 
13 12.1 6 9.8 
10 9.3 5 8.2 
8 7.5 5 8.2 

8 7.S 4 6.6 
8 7.S 5 8.2 
8 7.5 6 9.8 
8 7.S 6 9.8 
8 7.S 6 9.8 
8 7.S 2 3.3 
7 6.S 3 4.9 

Grades 3/4 

Age<65 1 Age>65 
N 
1 
1 

1 
1 
1 
1 

1 
1 
I 
1 
1 
I 
1 
1 

] 

1 
I 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

% N % 
0.9 0 0.0 
0.9 ] 1.6 

0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 

1

0 0.0 

0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 0 0.0 
0.9 1 1.6 
0.9 0 0.0 

0.9 0 0.0 

0.9 0 0.0 
0.9 2 3.3 

0.9 0 0.0 
0.0 I 1.6 
0.0 I 1.6 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
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Events 

i Urinary 
frequency/urgency 
Mvalgia 
Bone pain 
Infection with grade 3 or 4 
Neutropenia 
Pi£mentation changes 
Pruritus 
Voice 
cham:es/stridorlJarynx 
Weightzain 
Hiccoughs 
Other allergy/immunology 
Other 
metaboliclJaboratory 
Allergic rhinitis 
Anhritis 
Confusion 
Drv skin 
Ej)istaxis 

IlnfeclionlFebrile 
I Neutro~enia-Other 

I MCtuth ~'ness 
NeurojJathv-motor 
Sinus tachj'cardia 

t-
,t..rthral~ia 

Cardiac-
ischemia/infarction 
Dysuria 
Erectile impotence 
ET\1hema multifonne 
Flatulence 
Flushing 
Gastric ulcer 
Gastritis 
Hot flasheslflushes 
Hyperuricemia 
Hypoalbuminemia 
Hypothyroidism 
N\'sta !ffi1US 

CLINI CAL REVIE'V 

Clinical Review Section 

All Grades 

Age<65 Age>65 
N % N % 

17 
6.5 5 8.2 

6 5.6 I 1.6 
5 4.7 I 1.6 
5 4.7 5 8.2 

• 
5 4.7 1 1.6 
5 4.7 I 1.6 
5 4.7 2 3.3 

5 4.7 a 0.0 
4 3.7 2 3.3 
4 3.7 3 4.9 
4 3.7 3 4.9 

3 2.8 8 13.1 
3 2.8 5 8.2 
3 2.8 2 3.3 
3 2.8 2 3.3 
3 2.8 2 3.3 
3 2.8 2 3.3 

3 2.8 ,2 3.3 
3 2.8 12 3.3 
3 2.8 1 1.6 
2 1.9 6 9.8 
2 1.9 5 8.2 

2 1.9 2 3.3 
2 1.9 1 1.6 
2 1.9 1 1.6 
2 1.9 1 1.6 
2 1.9 1 1.6 
2 1.9 1 1.6 
2 1.9 1 1.6 
2 1.9 a 0.0 
2 1.9 a 0.0 
2 1.9 2 3.3 
2 1.9 I 1.6 
2 1.9 0 0.0 

Grades 3/4 

Age<65 I Age>65 
N 
a 

a 
a 
a 

a 
a 
0 

a 
0 
0 
a 

a 
0 
a 
0 
a 
a 

a 
a 
a 
0 
a 

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
0 

0/ 
/0 .N % 
0.0 a 0.0 

0.0 a 0.0 
0.0 a 0.0 
0.0 1 1.6 

0.0 a 0.0 
0.0 a 0.0 
0.0 0 0.0 

0.0 10 0.0 
0.0 10 0.0 
0.0 a 0.0 
0.0 1 1.6 

0.0 a 0.0 
0.0 0 0.0 
0.0 2 3.3 
0.0 0 0.0 
0.0 a 0.0 
0.0 2 3.3 

0.0 0 0.0 
0.0 I 1.6 
0.0 a 0.0 
0.0 1 1.6 
0.0 0 0.0 

0.0 a 0.0 
0.0 1 1.6 
0.0 a 0.0 
0.0 a 0.0 
0.0 a 0.0 
0.0 a 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 a 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 a 0.0 
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Events 

I Ol!le:- hemorrhage 
Other hel'atic 
Rieors, chills 
Tremor 
Va2inal bleeding 
Vertieo 
Alkaline phosphatase 
Allergic 
reaciionlhypersenitivity 
Bruising_ 
C~S Cerebrovascular 
ischerrua 
Dr; eye 
Earache 
Hematuria 
Hemolvsis 
Hemoptysis 
Hyperkalemia 
Hypocalcemia 
Incontinence 
Injection site reaction 
Memory loss 
Middle ear/hearing 
Nail chanees 
N europa thy -cranial 
Noda!ljunctional 
arrhvthmialdysrhytlunia 
Other lYmphatics 
Photosensitivity 
Pneumothorax 
Proctitis 
Proteinuria 
Pulmonary fibrosis 
Pyrarrudal tract 
dvsfunction 
Radiation recall reaction 
Rectal 
bleeedinelhematochezia 
Secondary Malignancy-
Other 

CLINICAL REVIE\V 

Clinical Review Section 

All Grades Grades 3/4 

Age<65 Age>65 Age<65 1 Age>65 
N % N % 
2 1.'9 0 0.0 
2 1.9 0 0.0 
2 1.9 4 6.6 
2 1.9 2 3.3 
2 1.9 0 0.0 
2 1.9 0 0.0 
1 0.9 1 1.6 
1 0.9 3 4.9 

1 0.9 2 3.3 
1 0.9 0 0.0 

1 0.9 2 3.3 
I 0.9 0 0.0 
I 0.9 0 0.0 
I 0.9 2 3.3 
1 0.9 I 1.6 
I 0.9 1 1.6 

I I 0.9 
. 

I 1.6 
I 0.9 1 1.6 
1 0.9 0 0.0 
I 0.9 1 1.6 
I 0.9 0 0.0 
I 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 1 1.6 

I 0.9 a 0.0 
1 0.9 a 0.0 
1 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 0 0.0 
1 0.9 0 0.0 

I 0.9 0 0.0 
1 0.9 ] 1.6 

1 0.9 0 0.0 

N 
,0 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 

0 
0 
0 
0 
0 
0 
0 

0 
0 

0 

% N % 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 

1

0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 I 1.6 
0.0 0 0.0 
0.0 10 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 a 0.0 
0.0 a 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
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Events 

Sense of smell 
Sinus bradycardia 
Acidosis 
AI'nea 

I Bicarbonate 
Bilirubin 
Cardiac left ventricular 
function 
Catheter-related infection 
Coa21llation-Other 
Cognitive 
disturbance/learning 
problems 
Conduction 
abnonnalitylAN heart 
block 
Depressed level of 
consciousness 
Duodenal ulcer 
Glaucoma 
Gynecomastia 

: Hapto£lobin 
Hepatic pain 

i Hypoglycemia 
! HB'oxia 

L vmphopenia 
Palpitations 
Peripheral arterial 
ischemia 

r-Phlebitis 
Syndromes-Other 
Transfusion: pRBCs 
Urinary retention 
Ventricular arrhythmia 

CLINI CAL REVIE\V 

Clinical Review Section 

All Grades Grades 3/4 

Age<65 Age>65 Age<65 I Age>65 
N % N % 
1 0.9 0 0.0 
1 0.9 0 0.0 
0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 2 3.3 
0 0.0 1 1.6 

0 0.0 1 1.6 
0 0.0 2 3.3 
0 0.0 1 1.6 

0 0.0 1 1.6 

0 0.0 2 3.3 

0 0.0 2 3.3 
0 0.0 3 4.9 
0 0.0 1 1.6 
0 0.0 1 1.6 

io 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 1 1.6 

0 0.0 1 1.6 
0 0.0 1 1.6 
0 0.0 3 4.9 
0 0.0 1 1.6 
0 0.0 1 1.6 

N 
0 

10 
0 
0 
0 
0 
0 

0 
0 
0 

0 

0 

0 
0 
0 
0 
0 
0 
a 
0 
0 
0 

0 
0 
0 
0 
0 

% N % 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 

0.0 1 1.6 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 1 1.6 
0.0 a 0.0 
0.0 1 1.6 
0.0 1 1.6 
0.0 0 0.0 
0.0 0 0.0 

0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
0.0 0 0.0 
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CLINI CAL REVIE\V 

Clinical Review Section 

3. Evaluation of Pediatric Program 

There is a full waiver for the mesothelioma indication. The safety of alimta in pediatric 
patients has not been established. Malignant pleural mesothelioma is a disease of adults. 

4. Comments on Data A vaiJable or Needed in Other Populations 

4.1 Pregnancy and Nursing 

As a class, folic acid antimetabolites have been demonstrated to produce 
manifestations of developmental toxicity such as growth retardation, embryo 
lethality, and malformations. Alimta was found to be embryo toxic at doses of 10 
mg/ kg (30 mg/ m2

) and fetotoxic causing fetal malformations (cleft palate) at 
doses of 5 mg/ kg (15 mg! m2

). There are no studies of Alimta in pregnant 
women. If Alimta is used during pregnancy, or if the patient becomes pregnant 
while taking Alimta, the patient should be apprised of the potential hazard to the 
fetus. 

As with other anti-folate drugs, there is a potential for serious adverse reactions in 
nursing infants and nursing should be discontinued if the mother is treated with 
Alimta. 

4.2 Renal, Nonsteroidal Anti-Inflammatory Drugs, and Pleural Effusions 

Alimta is eliminated primarily via the renal route. Patients with a creatinine 
clearance of < 45 mllmin, calculated with the mean body weight by the formula 
of Cockcroft and Gault, should not receive Alimta. 

As with other antifolates, caution should be exercised when concomitant 
administration of Alimta with nonsteroidal anti-inflammatory drugs are used. 

Patients with clinically significant pleural effusions have been excluded in studies. 
performed with Alimta. Before starting treatment, pleural effusions should be 
drained. 
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CLINICAL REVIEW 

Clinical Review Section 

x. Conclusions and Recommendations 

1. Conclusions 

One single-blind, randomized, controlled trial, demonstrating the efficacy and safety of 
Alimta in combination with cisplatin for the treatment of malignant pleural mesothelioma 
patients whose disease is either unresectable or who are not candidates for curative surgery 
has been submitted and reviewed. The pivotal trial was multicenter with United States and • non-US sites. The combination of Alimta plus cisplatin is the first chemotheraupetic regimen 
to demonstrate a survival benefit in malignant pleural mesothelioma in comparison to a 
control regimen. 

The overall survival analyses of the randomized and treated (RT) and the intent.-to-treat 
popUlations demonstrated a statistically significant improvement in survival in favor of the 
alimta/cisplatin arm compared to cisplatin alone. In the fully folic acid/vitamin B 12 
supplemented group, the alimta/cisplatin arm was favored and was marginally statistically 
significant. Sixty-seven percent of the patients enrolled on study had pathologically 
confirmed mesothelioma; in the confirmed mesothelioma subset, survival analyses of the RT 
and the fully folic acid/vitamin B12 supplemented groups demonstrated a marginally 
significant survival advantage in favor of the alimta/cisplatin ann. The under-powered 
female subgroup demonstrated in RT and the fully folic acid/vitamin B 12 supplemented 
groups a statistically significant survival advantage in favor of the alimtalcisplatin; a similar 

-analysis in the much larger male subgroup demonstrated only trends in favor of the 
alimta/cisplatin arm. 193 The white subgroup demonstrated, in the RT and the fully folic 
acid/vitamin B12 supplemented groups, a statistically significant survival advantage in favor 
oftne alimta/cisplatin; the under-powered non-.white group demonstrated a trend in favor of 
alimtalcisplatin in the RT group and trend in favor of cisplatin in the fully folic acid/vitamin 
B 12 supplemented group. The age < 65 years subgroup demonstrated, in the RT and the fully 
folic acid/vitamin B12 supplemented groups, a survival advantage in favor of the 
alimta/cisplatin that was statistically significant and marginally significant, respectively. The 
age::: 65 years subgroup demonstrated trends in favor of the alimta/cisplatin ann. 

Alimta in combination with cisplatin has satisfactorily demonstrated a consistent survival 
advantage compared to cisplatin alone in patients with pleural malignant mesothelioma in a 
randomized, single-blinded study. 

The common grade 3 or grade 4 laboratory toxicities in the RT group treated with Alimta 
plus cisplatin were neutropenia (28.8%), leucopenia (18. I %), thrombocytopenia (5.8%) and 
anemia (6.2%). In a subgroup analysis of patients fully supplemented with folic acid + 
vitamine B12 (FS), the Alimta + cisplatin treated arm had neutropenia (24.4%), leucopenia 
(15.5%), anemia (6%), thrombocytopenia (5.4%) while the cisplatin only ann had 
neutropenia (3.1%), leucopenia (0.6%) and decreased creatinine (1%). The common 

193 Lilly did a multifactorial survival analysis considering prognostic factors and there was no gender effect; ISE 
document submitted 3/24/2003. 
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CLINICAL REVIE\V 

Clinical Review Section 

nonlaboratory grade 3 and grade 4 adverse events in the RT group treated with Alimta + 
cisplatin were fatigue (18.1%), nausea (14.6%), vomiting (13.7%), diarrhea (4.9%), 
dehydration (4.4%), stomatitis (4%), anorexia (3.5%) and rash (1.3%). In the FS group, the 
patients treated with Alirnta + cisplatin had fatigue (17.3%), nausea (11.9%), vomiting 
(10.7%), dehydration (4.2%), diarrhea (3.6%), stomatitis (3%) and anorexia (2.4%). 
Supplementation with folic acid + vitamin Bl2 reduced many of the laboratory and non
laboratory toxicities in comparison to a never supplemented subgroup. 

However, the demonstration of the survival benefit is based on only one randomized, control 
trial which had challenges with regard to pathology confirmation, eligibility based on 
measurable disease, response evaluation, the addition of folic acid plus vitamin B 12 into the 
ongoing 'pivotal trial, and financial disclosure. In view that these deficiencies could be the 
result of bias and affect the survival benefit, replication of the survival benefit in another 
randomized, controlled trial appears desirable although not required for approval. 

2. Recommendations 

Based on this review of NDA 2 I -462, Alimta in combination with cisplatIn is clinically 
approvable for the treatment of malignant pleural mesothelioma patients whose disease is 
either unresectabJe or who are not candidates for curative surgery. 

APPEARS THIS WAY 
ON ORIGiNAL 
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Date: 

To: 

From: 

Through: 

Subject: 

MEDICAL OFFICER CONS{;LTATION 

November 13, 2003 

P. Garvey, Project Manager, HFD-150 

Sally Seymour, MD 
Medical Officer· 
Division of Pulmonary and Allergy Drug Products (HFD-S70) 

Eugene Sullivan, MD, FCCP 
Medical Team Leader (Acting), DPADP 

Badrul Chowdhury, MD, PhD 
Director, DPADP 

Consultation regarding pulmonary function in a Phase 3 clinical trial 
conducted to gain marketing approval of Alimta (pemetrexed) 

General Information 

NDA# 21-462 
Sponsor Eli Lilly & Company 
Protocol H3E-MC-JMCH (g) 

. Drug Product Alirnta (pemetrexed) 
Request From Division of Oncology Drug Products (HfD-ISO) 
Materials Proposed label; Protocol H3E-MC-JMCH(g); Pulmonary function 

results from trial compariDg alimtalcisplatin and cisplatin alone 

Background 

The Division of Oncology Drug Products consulted the Division of Pulmonary and 
Allergy Drug Products to COI1lIl1ent on -- pulmonary function for 
alirnta (NDA 21-462) in the treatment of patients with malignant pleural mesothelioma 
whose disease is either unresectable or who were not candidates for curative surgery and 
who had not received prior chemotherapeutic regimens. 

Malignant mesothelioma is a tumor of the pleura or the peritoneum associated with prior 
exposure to asbestos. The disease is refractory to current therapeutic options and 
consequently the prognosis is poor with median survival < 18 months. 

Allmta is an antifolate that exerts antineoplastic activity by disrupting folate-dependent 
metabolic processes that are essential for cell replication. The Sponsor conducted a 
multicenter single-blinded randomized Phase 3 trial of alirnta plus cisplatin versus 
cisplatin alone in patients with malignant pleural mesothelioma. Two hundred twenty-six 
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patients received alimta plus cispiatin while 222 patients received only cisplatin on day I 
of a 21 day cycle. Six cycles were administered with the option of additional cycles at 
the discretion of the investigator. 

The primary endpoint of the trial was survival. The secondary endpoints pertinent to this 
consult were pulmonary function tests. Per protocol, the Sponsor chose to measure 
forced vital capacity (FVC), forced expiratory volume in one second (FEVl) and slow 
vital capacity (SVC) at baseline and prior to every other treatment cycle. According to 

. the protocol, FYC, SYC and FEYl were measured using standard apparatus and 
following ATS or European Respiratory guidelines. 

Table 1 and Table 2 summarize the results of the forced vital capacity for the Phase 3 
clinical trial. Per the Sponsor's protocol, to be included in the analysis of a particular 
PFT parameter, a patient must have had data from the baseline period and data from at 
least one cycle among cycles 2, 4, and 6. 

Forced Vital Capacity 
(Liters, % predicted) 

RTP I' -oPU alion 

Alimta/CisQlatin Cisolatin 

Table 1 Cycle N LS Mean N LS Mean 
Baseline 167 2.37 (61.52) 156/155 2.45 (62.12) 

Cycle 2 152 2.51 (65.37>- 141/139 244(6321) 

Cycle 4 117 2.57 (67.11)· 89/88 2.41 (63.44) • 
Cycle 6 66 2.55 (67.12) • 54/53 2.33 (60.72\ • 

Average 167 2.54 (66.53) • 156/155 2.40 (62.45) • 

"Randomized & Treated • p < 0.05 

Forced Vital Capacity - Change from Baseline 
Liters (% predicted) 

T R Population" 

Alimta/Cisplatin Cisplatin 

Table 2 C.,Ycle N LS Mean N LS Mean 
Cycle 2 152 0.08 (2.90) 141/139 0(0.67) 

Cycle 4 117 0.14 (4.62) • 89/88 -0.0310.701" 
Cycle 6 66 0.12 (4.57) • 54/53 -0.11 (-2.01) • 
Average 167 0.11 (4.03) • 156/155 -0.05 (-0.21) • 
~Randomized & Treated • p< 0.05 

The Sponsor would like to make the following claim in the 
label: 

section of the 

c 
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Specific Comments 

The Division of Oncology Drug Products has asked the following questions: 

I. What are the appropriate pulmonary function tests to demonstrate benefit in this 
disease? 

Malignant mesothelioma causes a loss of lung volume and therefore would 
be expected to produce a restrictive pattern on pulmonary function tests. 
Measurement of lung volumes such as total lung capacity and vital 
capacity would be the most appropriate variables to monitor a restrictive 
disea!>c, while FEVI is less useful. Unless a significant amount of 
obstruction and/or air trapping is present, the FVC and SVC should be 
similar and perfonning analysis on both is redundant. Although the FVC 
can suggest restriction, it is effort dependent and lung volumes are 
necessary to confmn the restrictive defect. Therefore, the ideal parameter 
for assessing restrictive physiology would be lung volume measurements, 
which can be performed using helium dilution or body plethysmography. 
However, of the variables the Sponsor measured, the FYC could 
reasonably be used to monitor and analyze trends. Therefore, the 
remainder of this consult will focus on the FYC results. 

2. What degree of improvement in pulmonary function is clinically important? 

The degree of improvement in pulmonary function that is clinically 
important is not well defmed. Therefore even though the data shows a 
statistically significant difference between groups in FVC, the clinical 
relevance of the magnitude of change is unclear. 

When measuring FYC, several acceptable maneuvers are recorded to show 
reproducibility. According to the American Thoracic Society, the two 
largest FYCs from acceptable maneuvers can vary up to 200 mL.1 In 
addition, serial measurement of FYC is subject to a certain amount of 
variability often termed the coefficient of variation. The amount of within 
subject variability is not well defmed but is often estimated to be around 

. 5% over the course of day-to-day measurement? 

The Sponsor's data for FVC reported in Table JMCH.ll.69 and Table 
JMCH.I1.70 is summarized in Table 1 and Table 2, above. The average 
mean increase in FVC from baseline in the alimtaicisplatin arm was 
110mL while the average mean decrease from baseline in the cisplarin arm 
was 50mL. Thus, the difference between groups in av.erage mean change 
in FVC totals 160mL. 

I Am J Respir Crit Care Med 1995; 152: 1107-1136. 
2 Am Rev Respir Dis 1991; 144:1202-1218. 
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Because the difference between groups in mean change from baseline 
FVC in this trial is less than the range of variability allowed by the ATS in 
a single test session and less than generally accepted day-to-day 
variability, it is the opinion of this Reviewer that the difference in FVC is 
not clinically significant. 

If the effects of multiple cycles of alimta are felt to be cumulative, one 
could argue that it would be more appropriate to base conclusions on the 
Cycle 6 data, rather than the data representing the average values over 
multiple cycles. One difficulty with this approach is that the numbers of 
patients for which data are available ~come quite small with successive 
cycles. That said, the largest change in FVC was in cycle 6 in which the 
alimtalcisplatin arm showed a mean increase from baseline FVC of 
120mL while the cisplatin ann showed a mean decrease from baseline 
FVC of I IOmL. The difference between groups in mean change from 
baseline FVC was 230mL. Although this is a larger increase in FVC, the 
value is only slightly out of the range of variability allowed by the ATS L'l 
a single test session. In addition, as mentioned above, the significant 
decline in patient data available during the course of the trial makes (:jny 
interpretation of the data very difficult. Therefore, it remains the opinion 
of this Reviewer that the difference in FVC is not clinically significant. 

3. Does the data on pulmonary function support the label claims of improvement in 
pulmonary function 

It doesn't appear that appropriate statistical methods were specified to 
account for mUltiplicity among the various secondary endpoints. DPADP 
defers to DODP in regards to whether this alone would preclude inclusion 
of the proposed claims in the label. 

Although the data on pulmonary function does support a statistically 
significant difference between the two treatment groups (issues of 
multiplicity aside), the effect size is not considered clinically meaningful 

The observation that we see in this study is interesting. To support a 
specific labeling claim of an improvement in lung function which is 
clinically meaningful, the Sponsor should do a 'second' trial where 
assessment of lung function is declared as the primary variable. A 
'second' trial is recommended because of the secondary nature of the 
observation in this trial J.S well as lack of control of mu Itiplicity. 
Furthermore, the choice of variables to be measured would need further 
explanation with a detailed discussion in the protocol of what would 
constitute a favorable response. Finally, in the design of the 'second' trial, 
the Sponsor would need to address the significant decline in the numbers 
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of patients for which data are available, which was noted during the course 
of this trial. 

cc: HFD-570/Sl;lIIivanlMedical Team Leader (Acting) 
HFD-570lChowdhurylDivision Director 
HFD-570lBarnes/Chief Project Management Staff 

• 
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