


GenTa Incoiporated Page 2 of 70 
.---- - ------ ----------------- 

: TABLE OF CONTENTS 

1 . TITLE PAGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . ., . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o . .l 
2. TABLE OF CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . .'' 

3: LIST OFABBREV1AT1ONS AND DEFINITIONS OF TERMS . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
4 . SUMNIARY ._ . . . . . . . .~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8 
5 . 1NTRtJD~;CTz(JN . . . . . . . .a . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . .o . . . . . . . . . . . .t0 
6 . BACKGROUND . . . . . . . . . . . . . . . . . . . .e . . . . .o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . ,1 1 

6 .1 Phannacology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1' 
6.2 Clinical Backgroundand Treatment of Advanced Malignant Melanoma . . . . . . . . . . . . . 12 

' 6.3 Rationale for the Development ot'Genascrise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IS 
6 .4 Nonclinical Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
6 .4.1 Nonclinical Pharmacology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .__ . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . .1 % 
6 .4.' Nonclinical Safety Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

;,~~W. . . . 7 . CLINICAL PHARMACOLOGY ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19 

7 .1 Pharmacokinetics .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
7.2 Metabolism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .-~ 1 
7,3` Plasma Protein .Binding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . .T . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7 ¬ 
7A Special Populations . . . . .e . . .a . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . .e . . . . . . . . . . . . . . . . . . . . . ._ . . . . . .__ . . . . .21 
7.5 DOS('. Selection . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . ., . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

8. EFFICACY RESULTS IN RANDOMIZED PHASE III STUDY- . . . . . . . . . . . . . . . . ?4 
801 Design and Methods for Protocol GM301 . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?4 

` 8.1 .1 Study Objectir"es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .?4 
8.1 .2) Study Design a.nd Treatmeiit Regimen . . . . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . .'?4 
5.1 .3 Entry Criteria . . . . . . . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . ., . . . . . . . . . . . . . . . . . .?i 

' 8,1 .4 Efficacy Asscssl-nents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
$.1 .5 Statistical Considerattons . . . . . . . . . . . . . . . . . ., . . . . . . .e . . . . . . . . . . . . � . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . .2~ 
$;2 Study Population . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~c) 

8.3 Efficacy Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o . . . . . . . . . . . . . . . . . . . . . . . . . .3 ; , 

8 .3 .1 Overall Survi-val . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .35 
8.3 .? Progression-Free, Survival . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . ;8 
g.3 . ti Antiturnor Response Rate .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . .43 
83 ) A Duration of Antiturnor Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . .~ . . . . . . . . . . . . . . . . . . . . . . . . . . .47 

---- - ---------- 
FDA Advisory Committee F3riefina Document : NDA 2I-Ei49 Release date : 31 Mar 2004 



Genta Incor-poraicd PaRc ~) ol"70 

8 . 3 ~ 5 Durable Response Rate . . . . . . . . . . . . . . . . 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 
8 1 ~' .6 ECOG Perforinance Status . . . . ., . . . 49 ...a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . 
8 .4 Efficacy Co1rc1 LIsiolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9. SAFETY RESIJTTS . . . . .,ee, . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . ., . . . . . . . . ._ . . . ., . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . ._51 
9 .1 Randomized Phase III Study in Advanced Malignant MeIaf?oma . . . . . . . . . . . . . . . . . . . . . . . . . 51 

I .I Safety Assessments . . . . . . . . . -- . . . . . . . . . . . . . . . . . . . . . . . 51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . 
9 .1 .2 Overview of Treatment-Emergent Adverse E,,,~~enfis . . . . . . . . . . . . . .e . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5? 
9.1 .3 Treatinent-Emergent Adverse Events . . . . . . 54 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9.1 .4 Other Safety Evaluations- . . . . . . . . . 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
9? Other Completed Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . . . . .62 
9 .3 120-Day Safety Update . . . . . . . . . . .o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . .6 2 
9 .4 Overall Safety ConclusiOns , . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . 62 . . . . . ., . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
10 . CONCLUSIONS. . . . .o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . 64 
11 . REFERENCES .. . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6b . . . . . . . . ., . . . . . . . . . . . 

--- 
FDA .Advisory Committee Briefing Document : NDA 21--649 Releas(= date : 31 Mar 2004 



Genta Incoiporated Page 4 of 70 

List of In-text'Tables 

Table 1 : Determination of overall -response . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Table 2 : Disposition of patients iio~, treated . . .o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29 
Table 3 : Demographic characteristics by treatrnent grOu11 : lnterit-io-Treat 

Population e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3U 
Table 4 : Melanoma history and disease characteristics at baseline hy treatment 

group : Intent-to-Treat Popuiation . . . . . . . ._ .e . . . . . . . . . . ._ . . . . . . . . . . . . . . . ., .a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31 
Table 5 : Previous cancer trea.tmef-ll by treatment group : Intent-to-Treat 

Poptiiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32 
Table 6 : Stratification information by treatment group : Intent-to-'Treat Population . . . . . . . . . . . .33 
Table 7: Number (%) of patients b,N,,, maximum number of cycles initiated by _ 

treatment ~roup : Intent-to-Treat Population . . . . . . . . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34 
Table 5 : Descriptive siatisYics for cumulative (total) dose or study drug across all 

cycles : Safety PopulatIO11 . . . . . . . . . . . . . . . . . . . . . . . . . ---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Table 9 : Survival time analysis: Intent-to-Ti-eat Population- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. )6 

`°°""'. Table 1 0 : Survival time (~n days) by percentile: Intent-to.-Treat Pc>pulation . . . . . . . . . . . . . . . . . . . . . ., .38 
Table 11 : Progrcssion-ti-ee survival analysis : Intent-to-Treat Population . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Table 12 : Progression-free survival (in days) by percentile: Intent-to-Treat 

Population ._ . .e . . . . . . ., . . . .~ . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .o . . . . . . . . . . . . . . . 3 9 
Table l3 : Sensitivity analyses performed for time 10 progression and 

pro-;ression-free survival : Intent-to-Treat Pop-ulation . . . . . . .o .o . . . . . . . . . . . . . . . . . . ~ . . . . . . . . . . . .41 
Table 14 : Antitumor res~,~onse rates during the treatment phase by treatment 

group: I13tera-to-Treat Pc,pulaticm . . . . . . . . . . . . . . . . . . . . . . . .o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44 
Table 15 : Response rates by subgroup : Intent-to-Treat Population . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
°Table 16 : Duration of antitnmor response in responding patients by treatment 
- group : Intent-to-Treat Population . . . . . . . . . ._ . ._ . . . . . .~_ . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . ..47 
Table 17 : Overview, of ireatr-nent-eznirgent adverse events by treatment group : 

Safety Popul:~tioi~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . .e . . . . . . . . . . . . . . . . . . > i 

Table 18 : Treatment-emergent adverse e~,en~,ents that occurred in >_ ?0% of patients 
in either treatment group by preferred terin : Safety Population . . . . . . . . . . . . . . . . . . . . . . . . . . 57 

Table 19 : Grade 3 and Grade 4 adverse events resulting in 3iscontinuatican : 
Safety Population . . . . . . . . ., . . . . . . . .e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .a$ 

Table 20: Shifts in laboratory parameters : Safety Population . . . . . . . . . . ., ., . . . . .s . . . . . . . . . ., . . . . . . . . . . . . . . . b 1 

FDA _Adeisory Committee Briefing Document : NDA 2 i-649 Release date : 31 Mur 2004 





GentaIncorporated Page o oi'?0 

3. LIST OF ABBREVIATIONS AND DEFINITIONS OF TERMS 

Abbreviation or 
specialized term Explanation 

A3CC American Joint Committee on Caticer 

ALT alanine amiTlotrdn5fer-se (serurn "lutamic pyruvic tt~ansaminase 
rsG1>TI1 

Api- Apri i 

AST aspartatc aminoti-ansferase (semu71 glutamic o :lc.aloacetic h-ansaminase 
[SGC3T] j 

Aug : ~ugust 

bcl-2 nnessencer i`_bornicleic acicl (mRNA) name xor l3CI ? 

BCLZ B-cell leuke-mia%lymphonia 2 gene 

Bcl-2 B-cell 1ymg,horna bY-eak point 2; a p,~~otein that ;a-ippresses apoptosis 
and is upre~,ruiated in inanv types of tumors 

BCT biochern:}tl~~~rapy 

BUN blood ui~ea n3trogeii 

Cl Confidence it-amal 

CI cleal~ance 

Clr renal clearaiz ; e 

concentration at ste adv strate 

CT computed tornography 

CVD cisplatin, vincristirie, and 1) 'I'iC 

.DNA deoxyribonucleic acid 

DTIC daearbazinu 

ECQG Efistem C."oopei-ative Oncology (_4oup 

excl , excluding 

FDA Food and Drug AdnlinisTration 

ICU Intetlsive Cat-e Unit 

IL i_ntcrleukin 

IV intravenous 

--- 
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Abbreviation or 
specialized term Explanation 

Jail January 

Lr1 longest 01ian?eters 

LDH lactaie dehydrogenase 

Mar March 

Mec1DRA Medical Dictionary for [Ze.gulatcty Activities 

InRNA messenger 6'bonuclcic acid 

N-1 the l 7-me;r itietabolite of 63139 

?r1-2 the 16-mer metabojite of (0139 

NDA New Drug Applicall0l) 

NJ New Jersey 

PET positron einission tomography 

RECIST Response Evaluation Criteria in Solicf 'I'uinors 

SD standard deviation 

tj half-life 

FDA Advisory Committee Briefing Uovunient: NLM 21-649 E~~lense date : 31 Mar 2004 
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DTIC plus otber chemotheraP~~ : The addition of' such agents as cisplatin, 
nitrosoureas, and vxnca alic'aloids has been reported to increase response rates i1). 
single-institution Phase II studies .(14) In particular, the "Dartmouth regimen" (ie, 
cisplatin . UTlC, caamustine, and tanioxifen) showed unexpectedly high objective 
response rates in early sing] e-Institution, rionrando»nizecl studies .(] 5) However, 
subsequent Phase IIiIIi studies have shc~,,vn no statistically significant advantage 
over DTIC alone .(12, 16) 

In the definitive study of this combination chemotherapy . _Eastern Cooperative 
Oncology Group (ECOG) investigators y-ar}dornized 240 patients to receive either 
the Dartmouth regimen or single-agent dacar~~aaine at a dose of 1000 in g",M2 
every 3) weeks.( I ? ) 

At baseline, the nieclial age was 52 years in patients who rei;1-.ived the Dartmouth 
regimen. The median Kacnofsky Perfonnance Status Score was 90; 42% of these 
patients had disease in-voIvcment li~niteci to the skin . lymph nodes, and lung . 

Final results (non-RECIS7 ) showed a nonsignificant difference in response ,-ate 
for the Intent-to-Ti-eat population : 16.8~~o among patients ~,,-ho received the 
Dartmouth regimen and g.9z°/o ainong those treated with sir:glc--agent DT[C. "Thefe 
were no complete responses in either treatment group . The median survival time 
was 7 .7 months versus 6.3 months fur the Dartmouth reginxen and DTIC alone, 
respectively . (Time-to-progression was not reported .) 

Considerably more toxicity was observed with the Dartmouth regimen than with 
DTIC alone. Significantly higher rates of Grade 3 and Grade 4 i~,eutropenia, 
anemia, leukopenia in 'the absence of neutropckiia . and thrombocytopenia occurred 
among patients treated ~,vith the combination reginien . Discontinuations due to 
toxicity occurred in 2_5 (21 %) patients and 3 (2%) patients treated with the 
Dartmouth regimen and DTIC alone, respectively, 

To date, no large randomized study has shown that the addition of any other 
cytotoxic or hormonal drug to L7T1C has increased iihne to progression or survival . 

Interieukin-2 : An NBA for high-dose 1L-2 was reviewed by the FDA in 1997 in 
an evaluation of & nonrandomized clinical studies in which 270 patients were 
enrolled .(17) 

Patients were carefully screened prior to initiation of IL-2 therapy and were 
required to have an EI.OG F'erfor;nance Status of ̀  r . Stress testing 
(echo cardiograph y or other} and pulmonary function testing were routinely 
required in most ofthese studies, in addition to extensive Ir:aboratory testing . 

.;:~:...,. 



Genta Incorporated Page 14 of ?0 

FDA Advisory Committee Briefing Document : NDA 21-649 Release date : 31 Mar 2004 



Genta IncorporaCed }'age 15 of ?0 

adjust the hazard ratio to more appropriately reflect anticipated survival benefit, 
but was terminated early after an interirn analysis by a tiata safety rnonitcring 
'board showed no evidence of possible bcneft . At the ti lime of ~ ~sinitial report at 
rhe 2003 American Society of Clinical Oncology annual meeting. this study of 
416 patients was the largest study ever conducted in this patient population . 

At baseline, two thirds o-fthe patients had an Et~'C,~C3 Performance Status of 0. 
Compared witu CVD chemotherapy, results of E')095 showed that BCT provided 
no significant difference in overall response rate, complete response rate {BCT ~ 
1 .4°% ; CVD = 3 .0°%}, progress] oil -free survival . or inedian survival (BC7' _ 8 .4 
months ; CVD = 8 .7 months'). Life-threatening Grade W toxicity was observed ill 
39% to 63°io of patients, with a 1 .5% , tr-eatYnent-related mortality reported . 

In conclusion, available treatment options for patients -with advanced rnelanoina. 
especially those % 65 years of age and those with symptomatic disease, provide 
limited benefit and an unacceptable toxicity profile for most . Improved therapy 
for patients with advanced i,zelanuina remains a major urunet need in medical 
oncology . 

6.3 Rationale for the Development of Genasense 

In tile 1990s, an extensive body ofliterature accumulated that showed the 
importance of apoptosis--a series of biochernical reactions that lead to cell death . 
These data forced a reexamination of a central concept c>~~human cancer. Whereas 
the disease was formerly thought to consist of cells that ~v~vere rapidly dividing out 
of control, lievv research indicated that solid tuniors were more generally 
characterized by an irnhalance between the proportion of cells that lived or died . 
Moreover, it was recognized that even slight imbalances in the relati\-e fraction of 
cancer cells that survived were sufficient to cause overgri~'wtla of the tumor and 
death of the patient . 'Thus, considerable efforts were redirected towards 

yl I I I i 'dentif 'ilg proteins that vlei'e critical regulators ofccll survi~,'ai . 

The target of Ge:,nascnse is a protein called f3c1-Z, which was originally described 
in association with a I3-cell !YMpliUnia . Subsecyuendy, BcI-2 was 5howri to be a 
homolog of a normal protein (known as Ced-9) that had becii finked to cell 
survival in Caenof°liabditis 0egars . Bel-2 is now broadly described as a key 
"anti-apoptoTic factor" (ie, a protein that can prevent or delay the onset of 
programmed cell death). 
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Cancer chemotherapy, formerly thought to (7e directly lethal to cancer cells, is 
now believed to trigger a highly regulated pra.gran-i of cell suicide, or apaptosis. 
After exposure to a lethal dose of chemotherapy . a "death sianal" is sent to the 
nlitochondrion, which stimulates the release of cytachroine c from tile 
mitocliondrion into the cytoplasm . Cytochrorfle c then activates a cascade of 
enzymes (collectively known as caspases) that fragment pFoteins and break up 
DNA, which uitirnately results in death of the cell . 

By controlling the pore through which cytochromle C is released, Bcl-2 acts as a 
negative regulator of apoptosis -- an anti-apopt.otic factor- that can prevent or 
substantially retard the onset of pt-ograr~-imed cell death. . As such, increased 
expression of Bcl-2 effectively acts as a survival factor for cancer cells, allodvin" 
them to withstand the cytotoxic effects of chemotherapy . Thus. Bcl-2 appears to 
fiinction as a fundamental (although not sole) cause of the inherent resistance of 
cancer cells to chemotherapy . 

Antisense represents a general pharrnacc~lo~ic approach to selectively reduce 
production of a specific protein . The goal of Genuscrise therapy is to relieve the 
block in apoptosis associatcd with Bcl-? and thereby maxi_ST~ife the effectiveness 
of coadministered cancer chernotlterapy . Thus, Genasezlse can be viewed as a 
chemosensifizing agent that may enable conventional anticancer drugs to function 
more effe-ctiv~ity . 

Melanolr7a was one of the earliest targets for r:enasense therapy, since more than 
90% of tumors from patients with advanced disease have been reported to express 
Bcl-2.(20) In a Phase I-lI study originally reported in The I ancct, 33 patients with 
advanced malignant ~ne'lancima were treated w°jth Genaserise plus DTIC,(21) and 
several noteworthy resporrsvs were reported . (Protocol GM103) One patient, who 
had not received prior cyiotoxic therapy, had a biopsy-proven complete response 
to G3139 (6 .5 to 7 .7 mg, kg'day) and DTIC; (&0() to 10()0 mg ill 'a . This patient 
survived for 2 .2 years after receiving the first close of study medication . Two 
other patients, both of whom had received prior eytotoxit; therapy, had partial 
responses after receiving maxinnum G3139 closes of 6,5 nib/kg/day. One of the 2 
patients survived for 1 .7 years after receiving the first close of study medication, 
and the other survived for 2 .7 years after receiving the first dose ofstudy 
medication . Serial biopsies Of Superficial melanoma lesions from several patients 
showed that G3 139 treatment was associated with a decrease in Bcl-2 protein . 
These findings sugoested that the combination of G31 19 at doses % 6.5 nil~,/kg/dav 
plus BTIC might prove useful for treat~nent of patients xvit_h malibnant melanoma. 
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The single dose level (7 n)g'k;idayj admini~ 
rigorous determination of dose proportionali 
clearance (CL) and renal clearance (CL,) wil 
exposure (mean G5, ratio) of patients to the ~ 
approximately 45% and 19%, respectively, t 
concentrations tor ("73I39 and the N- l metA 
approxinlately 10 hours . 

The mean half-life (t 1,2) lrar 63139 was 2 .~ 1-
attainment of stead}- state by approximately 
for the t~1- I metabolite was similar to that foi 
to calculate a tl ;, for N-2) . The total clearanc 
(70 kg) would he expected to be approximat 
clearance for G3139 d%-as estitnated to be 0.0 
total and renal clearance suggested that rena : 
portion of the total cieafanc~: for intact G313 

: literature reports for other p1aosphorothioate 
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7.2 Metabolism 

Although no formal human in vivo metabc>tisin studies were conducted by the 
Sponsor for G31 i9, the plasma time course of the N- I and '~-2 metabolites of 
G3139 was determined in the primary rharmacokinetic study GI'K101 . The 
exposure (mean C, ratio) of patients to the N~-1 and N-? rr<itabolites was 
approximately 45°,% and 19%. respectively, of the exposurc to G3139 in this 
study . The snean half-life for the N-1 metabolite was similar 3-o the half-life for-
G3139 (2 .3 vs 2 .4 h, P-especlively) . 

Published studies report that phosphorc}thioate oligonuciertides are rapidly 
metabolized iii both plasma and tissues following administ-ration in mice, rats, 
monkeys, and laumt~-11S (25,''6,27)o These studies present evidence that the 
metabolism of phosphorotl3ioate: oligonucleotides results lit sequential removal of 
nucleotide bases to fornl N-1, hl-2, eTc, metabolites in plasma and/or tissues. 

7.3 Plasma Protein Binding 

A Genta-sponsored study e°~rahiated the extent of protQlji binding of G3 139 In 
human plasina.(28) The 314-G3139 was incubated at 0 .0125 to 0.2 pg/`'rnL. in 
norm alipitlemic human plasma for up to 2 huEZr;s . The n-taJority of the radioactivity 
was found in the lipoprotein-deficient fraction, which includes albumin. In this 
fraction, 85% of the radioactivity was protein bound . 

Yhosphorotliioate oligonuclc:otides ii, general have been found to be highly bound 
to plasnia proteins . Plasn-ia prot :;irt binding ranges from 65% to 99%U for various 
sequences of olig0r1ucleotides in mouse. rat, dog, and human plasrna.(25,27.29, 
30,31,3?) Phosphorothioaie oligonuclec>tides have been primarily found to bind to 
albumin (low affinity, high capacity) and alpha-2 lnacroglobulin (low capacity, 
high affinity) . The binding to bovine seru lnatl~l~mi i~has been shown to be salt- Z-1 

pH-dependent, suggesting that it is likely to be a nonspecific electrostatic 
interaction.(33 j Binding to a1pha-I acid glycopiut :;in has been found, in general, 
to be negligIble.(25) 

7.4 Special Populations 

Based on the huinan biapharm pre-NDA discussion Yhrith the FDA on 2 ; Sep 
2003, the Sponsor coininitteci to conduct 2 studies in special populations . 
Protocols for the evaluation of Cenasense in patients Nvith renal and hepatic 
impairment were designed in concurrence with the FDA and were Submitted to 
the Agency on 25 Nov 2003. 









-warfarin 7 mg/day for central 
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$.1 .4 Efficacy Assessments 

Efficacy assessrrie:nt was based on tulnai° tneas 
photographs of superficial target lesions ; radio 
assessment of raontarget lesions . Patients in the 
I?TIC group weie assessed at the same ?1-day; 
phase and the same 2-month intervals during tl 

Measurable Disease 

Measurable disease tivas defined by the 1)resenc 
adapted from REC'15T.(1 l ; Specifically, nyeasL 
lesions that could be accurately and serially inc 
for which the greatest diameter was > 2() nlrn a 
or spiral CT scan for visceral or nodal/soft tissi 
by caliper for superficial c;uianeous ifietastasec . 

Nonmeasurable lesions were those that did not 
lesions . All bone lesions, ascites ; pleuraliperica 
that were not coritirnned and were follo~N-ed by -
treated by irradiation or by intratumor ii1jectioll 
outside the treated area had occurred) were cod7 

A total of no more than 10 i7aeasurable lcsiofls 
selected as target lesions . All lesions not identi_ 
consider~ed ns~~~targei lesions . The sum cs~ the 10 
defined as the surn of the lc?r~gest diameters of t 

Antiturnor Response 

For target lesions, complete response was defin 
target lesions, and partial response was defined 
sum LD of target lesions taking as a reference t 
lesions, complete response was defined as the ci 
lesions . 

If progression '",as suggested by increased size 
evidence of clearly defined new metastases, the 
and progression was confirmed by detenninatic 
was indicated by the well-definec't development 
evaluation of all target lesions was not required 
investigator's discretion . Based on RECIS'T, pri 
least a 20°'o increase from the mitiir?lum in the ~-
appearance of I or more new lesions, Or Uneya.ii 
nontarget lesions . 

Page 26 of ~0 

Release date : 31 Mar 2004 







Page 29 of 70 

ever occurred First . Only deaths 
ion r«easuremen? were considered as 
ilv5es . For patients who died more 
-tent, the prooressioll-free survival 
measureiret,t . 

,cot therapy. Overall, most patients 
I therapy discontinued from the 
of protocol therapy) . In botli 

; most -frequecltttireported reason fbr 
,~3139 plus DTIC group and 262 
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The percentage of patients who h 
treatment was similar in the 2 tre, 
each treatment grou.p liad rcceive~ 
immllr}otherapy (primarily interfE 
treatment groups . 

Table 50 Previous cancer treatment bv 
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Study prior to receiving the Scheduled 

unblinding was event driven . It was 
1 been reported . Unblinding of the 
rrecd . Two deaths occurred after 2 
both in the C331 3 )9 plus DTIC 
w survival tinies for these 2 patients 
a total of 53S events Nvere included 
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Table 12 : Progression-free survival {in days} by p 
Population 

Percentile G3139 plus D"TIC D'TIL" 
-- 

48 
- - - 4 

2 
SU`h ?4 49 
75 " 158 118 

Figure 3 : Kaplan-NTeier progression-free survival 
to-'Treat Population (N = 7'71) 

1 .0 =~ 
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, 0 0.5 
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:n 0.3 

° 0.2 

o 
, 

0'1 
"- - 

2 - --- 
0.0 

0 90 180 2? '0 360 
days from Rand 

G3'139 - DTIC 
----- DTiC 

The data for 248 (32a2a/o) patients included in 
survival analysis were censored . Of these patiE 
or had lesion measurements at baseline only, p 
progression or death. Pro grcssion-free su1-vivai 
on Day 1 . For the remaining 1.09 patients, prol 
censored at the fast lesion assessment because 
(complete or partial) or stable disease. Of thesc 
time of the analysis . 
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11¬i 0.8 1.0 12 

arvival Hazard Ratio and 95% CI 

c I is in favor of Q'3M + IYI'I(" 

mrtial regression of disease . Only 
)erfoeined no less tl7an 3 weeks 
confanned response . Responses 
lesion measurements (using the 
based on REC15T, including 
FtLr the initial response and the 
se or decrease izk existinb 
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i G3139 plus DTiC were seen across sub,groups based 
:riteria (see Table 15), ciernmistrating that the 
vei1 by any specific sribgroup(s) : the effect «, as seen 
ilation . 

,roup : Intent-to-Treat Population 

FDA Advisory Committee Briefing Doc 

-- °% of Y'espOTHd1n patl,CilfSa --- 

G313g pflu-s 
D7,YC I3TIC 

years (n = 480) 13.8 6.6 

years (n = 291) `s .2 6-`> 

; (n = 489} 11 .4 3 .1 

;~Ie (n =-- 282) 12 .0 9 .8 

(n-- I 11) , 21 .3 12 .0 

(n = 168) 17-2 12 .0 

(n = 4°3) 7.1 43 

~ Cancer; LDH -~ lactate dzhvcirogena :.e 
the total numl>er of patients in the subgroup as the 
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lated from the date th-e response was 
the date of tiie last lesion 

ei the analysis of duration of 
j,3139 plus DTIC group and 26 in 
'Amor response vAlas similar between 
'39 plus D TIC group and 128 days 
3f response a4 the 75"' percentile 
m 3 months (23 8 days in the G31 }y 
_' group), 

Jlldll2g patients by treatment 

1139 plus 
D'f'YC: D'y'IC 
\1 = 386) (N = 385) 

45 26 

5 .7 (116 .01) 153 .5 (99 .2) 

126 128 

SG 8=+ 

-)38 142, 

41, 5, 65 42, 390 

ie, those ~vtto had a c;omplete 
a 
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8.3.6 ECOC. Performance Status 
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ompletecl studies (including the single 
as 13 nonrandomized studies) 

139 1n COmb1I1at1011with 

ients Nverc, treated in the randornized, 
ielanoma [Protocol CpIvI301]} 

nt (F'rotocc~l GRdI3Gl, DTIC only} 

in patients with advanced malignant 
rs (breast cancer, prostate cancer, and 
ie1liatolc7gic malignancies (chronic 

ted in ongoing studies reported in the 

)r ~:3:3139 in corribination -~vith 

Y only 

dy in Advanced Malignant 

and changes in clinical laboratory 
on findings . Adverse events were 
y t6r Regulatory Activities (MedDRA, 
; and laboratory changes was assessed 
"o?i1mon Toxicity Criteria (Version 
wed safety data periodically to alert 
patients in the study. 

in the; incidence of adverse events 
maus intravenous infusion required 
the G3139 plus DTlC group had more 

cf for line placement and maintenance 
ents associated with the central lii1e . 
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Additionally, the investigato~~ and study 
treatment ~,n-oup to which a patient had t 
likely to report zldverse events for the in 

Treatment-emergent adverse events wet 
date on or after the start date of the first 
the last study dru- iT3fusiO-G . Events that 
during the treatment phase of the study 
adverse events . 

FDA Advisory Committee Briefing Document, ND.A 2 

rage 71Z or m 

ite personnel were aware; of the 
:en randolnized and niay have been more 
estigatianal treatri-tent . 

defined as adverse events with an onset 
tudy drug infusion and within 30 days of 
vere present at baseline and worsened 
lso were considered treatment.-cmergent 
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and maintenance during the 5-day Genasense infusion tfian (lid patients in the 
DT1C group who received a 60-rninute lnfi:sion ofDTTC in each 21-day cycle . 

9.1 .3 'I'reatmentAErnergent Adverse Events 

More treatinenY-ernergent adverse events were sceri with the combination of 
G' ) 139 and DTiC than with DT1C alone. However, the types of events reported 
were similar in the 2 treatment groups (see Table 18") . t1 large part, the events 
observed in both groups were consistent with the kno~v~vn side-effect profile of 

' single-agent DTIC : snye1osuppressioi1, especially neutropenia and 
thromhocytoperiia, as well as nausea and vcamitin-, and flu-like syrnptoms . 
Notably, neutropenla ~~~as associated with infection in only a sniall number of 
patients in each treatment group . In particular, 12 patients in the G31 ')9 plus 
DTIC group and 5 patients in the DTIC group had a Grade 2, 3 . or 4 infection ill 
the presence of Grade 4 ncutropenza . With respect to tllromboc:ytopenia, there was 
a greater incidence of all grades of bleeding events in, the C;3139 plus D"T1C: group 
than in the DTJC group . However, this was primarily accounted for by more 
frequent Grade 1 or Grade 2 epistaxis and het3zahiEia in the G3 139 plus DTIC 
group than in the DTIC group. 

_ The types of treatment-eirlesgent adverse events considered related to study 
treatment were similar in the 2 treatment groups . The 2 treatment-emergent 
adverse events or types of events most clearly associated with G3139 were 
pyrexia and catheter-related events (ie, 'Infection, t1iY-oinbo~ils . and pump-related 
events) ; the latter were due to the requirement for all ia1dw~~11ing central catheter 
for the 5-day continuous IV administration of G3139 . 

Grade 3 and Grade 4 Treatment-Emergent Adverse Events 

FDA Advisory Committee Briefing Doctinnent : _NI)A 21-649 Release date : 31 Mar 2004 
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Genta Incoq)orated _-` _---_ 

9.2 Other Completec 

The remaining completed studie 
patients with solid tumors and v~ 
G31 39 was well tolerated when 
administered with cheYnotl3erapi 
and severity of adverse events Zi 
determined by the specific chem 
toxicity was identified . 

903 120-Day Safety I 

The 120-Day Safety Update incl 
Protocol GM301 v-11o cornplete< 
the NDA cutoff date aid. data to 
alone or in combination with ch, 

Review of these data demonstra 
reported in the NDA. No new ot 

9.4 Overall Safet, 

The safety of G3139 has been e~ 
received G3131-) only or Cx3 139 
and ongoing clinical studies . A ? 
studies, including 371 patients r 
controlled completed study :n a( 
As of 30 Nov 2003, a total of 4.' 

Analyses of safety data for G31 

" Adding (y3139 to full-dose c 
outpatient setting. Full close! 
and ~~ithout unexpected toa] 

" The types of adverse events 
chemotherapy, such as cyto] 
adverse event was observed 

" Two distinct adverse events 
rebimen -- pyrexia and c;atr 
most frequently during the f 
plus PTIC group. Since C3 
catheter for continuous rnW 
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ytUCIieS 

Nere nonrandonnized studies conducted in 
ous 13ematologic malignancies . Iii these studies, 
ininistered as monotherapy or when 
as part of a combination treatment . The type 
)ng patients receiving c;6~nbinatic>n therapy was 
herapeuCic agents used . No unexpected or new 

iclate 

ted data for the retnaining 1 0 patients in 
reatment with G ' 139 Plus DTIC subsequent to 
in additional 118 patients treated with G3139 
iotherapy in ongoing studies . 

~ that safety findings are consistent with those 
nique adverse event -was observed . 

Iclusions 

luated in approximately 1000 patients who 
combination with chernotherapy in completed 
aI of 692 patients received G3139 in completed 
domired to receive C'i 3)139 plus DTIC in the 
anced malignant inc3anoiria (Protocol GIV1301) . 
patients had received G3139 in ongoing studies . 

support the following conclusions : 

ernothet-apy is practical and safe for use in the 
of chelnotherapy can be administered on time 
ty . 

;en were usually those associated with 
nias, nausea, vomiting, etc. No new or unique 

ere apparent with the G3139 plus DTIC 
er-related events . in general, fever occurred 
J ~' a atment cycle in the G' 13 9 " days of the tre, 
9 administration required an indwelling central 
-nous infusion, the incidence of complications 


















