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DEFINITIONS -
(BEYOND FIRST LINE THERAPY)

Continuation Chemotherapy :

Continuation of the same drugs used in the first line regimen
beyond the stipulated 4-6 cycles.

Continuation Maintenance Therapy:

Continuation of one or more drugs (at a lower intensity) used
in the first line regimen beyond 4-6 cycles in a patient who has
a stable or responsive disease

Switch Maintenance Therapy :

Initiation of a new agent not included in the first line regimen
to a patient who has undergone 4-6 cycles of first line therapy
and has a stable or responsive disease.

Second line Therapy:

Initiation of alternative therapy in patients who have
progressed either during or after their first line regimen.



EUROFEAN JOURNAL OF CANCER 45 (2009) 228-247

RESPONSE DEFINITIONS (RECIST 1.1)

RECIST : Response Evaluation Criteria In Solid Tumors.
Updated in 20009.

COMPLETE RESPONSE (CR) : Disappearance of all
lesions (both target and non target).

PARTIAL RESPONSE (PR) : 30% decrease in the sum of
diameters of the target lesions with a non progressive
disease in the non target lesions.

PROGRESSIVE DISEASE (PD) : 20% increase in the sum
of diameters of the target lesions, the appearance of a
new lesion or unequivocal progression of non target
lesions.

STABLE DISEASE : Tumor which does not qualify for
either a PR or a PD.




SURVIVAL MEASURES

Overall Survival (OS) :
Defined as the time from randomization to death
Gold standard for demonstrating clinical benefit
Drawbacks :

Requires a large sample size and requires a long follow up.

Confounded because of the subsequent therapies

administered after the discontinuation of the study drug.
Progression Free Survival (PFS)

Defined as the time from randomization to disease
progression or death.
May or may not translate to clinical benefit.

Does not directly measure how a patient feels, functions,
or survives, it just measures the effect of the drug on the

tumor.



Needs shorter follow up as compared to OS
Not diluted by the effect of subsequent treatments given.

Drawbacks :
May not translate to clinical benefit if no difference in OS.



SURVIVAL MEASURES

Time to Tumor Progression (TTP)

Time from Randomization to Tumor Progression
(Deaths are censored)

Time to treatment Failure (TTF)

Time from Randomization to the end of treatment
(either because of progression, toxicity, patient of
physician preference or death)

Overall Response Rate (ORR)

Percentage of patients achievinga CRor a PR ata
prespecified time interval



What to look at when interpreting a clinical trial?
PFS / OS benefit (p value) — Statistical Significance
Absolute benefit of PFS/OS — Clinical Significance
Adverse effects of the drugs

Quality of life scores when on treatment



SWITCH MAINTENANCE REGIMES

The drugs which have been evaluated are

No of RCTs Name Year Pt number

Docetaxel ; 1 2009 309
Pemetrexed ; 1 JMEN 2009 663
Erlotinib : 3 SATURN 2010 889

ATLAS 2009 A 743

IFCT-GFPC 2010 A 464

Geftinib ; 2 WJTOG203 2010 604
INFORM 2012 296



309 patients randomized to the two treatment arms.

Immediate docetaxel : Docetaxel 75 mg/m2 every 21 days
for a maximum of 6 cycles immediately after completing
First line regimen.

Delayed Docetaxel : Docetaxel received only at tumor
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Results :
PFS — Improved (5.7 months vs 2.7 months) p=0.0001
OS — Better (12.3 months vs 9.7 months) p=0.0853
QOL — Similar between the 2 groups




Results :

Only 63 % of the patients in the delayed treatment
arm actually received docetaxel.

The OS was not different between the 2 arms when
only those patients who received treatment
compared.

The trend towards better OS is mainly because a
larger number of patients received docetaxel when
treatment started early.



A total of 663 patients randomized (2:1) to receive
three weekly pemetrexed (500 mg/m2) after
completing 4 cycles of platinum based duplet
chemotherapy with a SD/PR/CR.

Results:
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OS :Better (13.4 vs 10.6 months) p=0.012

ADR : More in the pemetrexed group ( Fatigue and
Neutropenia)

QOL : Similar to placebo but with delayed onset of
pain and hemoptysis and slight increase in anorexia




Results :

PFS and OS benefit seen only in non squamous
histology

Subgroup of East Asian patients (n=128) also showed
better PFS but OS was not significantly improved.
J Thorac Oncol. 2012;7: 567-573

OS benefit mo

patients with SD as
compared to those

with CR/PR
Drugs 2012; 72 Suppl. 1: 20-27






ERLOTINIB FOR SWITCH MAINTENANCE



SATURN trial : Sequential Tarceva in
Unresectable NSCLC

884 patients were randomized (1:1) to receive
either Erlotinib (150 mg/day) or placebo after 4
cycles of platinum based duplet chemotherapy.

Results :
PFS better (12.3 vs 11.1 weeks) p<0.001
OS better (12 vs 11 months) p=0.0088

ADR : More in Erlotinib ( 60% - Rash, 20% -
Diarrhea)



SATURN — SUBGROUP ANALYSIS



Maximum benefit of PFS seen in patients who are
EGFR mutation positive (exon 19 deletion or exon 21
point mutation L858R).
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Patients with SD are likely to have cancers which are
atleast partially resistant to the chemotherapy drugs

and hence may benefit more from a change
therapeutic mechanism of action.

in the
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Erlotinib as maintenance therapy in patients with advanced
non-small cell lung cancer: a pooled analvsis of three

The OS was superior in the 963 patients treated with
erlotinib than in the 979 non treated patients [HR= 0.87
(P=0.003), [13% reduction in the risk of death].

The pooled HR for the PFS is 0.76 (P <.00001),
corresponding to a 24% lower risk of being progression free.

On subgroup analysis, maximum benefit seen in
Women
Non smokers
Non squamous histology
PS O

Both SD and PR/CR have equal PFS benefit




Meta-analysis of (hazard ratio) HR for (progression-free survival) PFS; fixed-effect model.




First line chemotherapy with 2 cycles of cisplatin/etoposide
based concurrent chemoradiotherapy followed by 3 cycles of
consolidation docetaxel.

243 patients randomized to maintenance with Geftinib or
placebo.

Terminated early after an unplanned interim analysis showed
negative results.

Results:
PFS: 8.3 vs 11.7 months (p=0.13)
OS : 23 vs 35 months (p=0.013)
ADR : More common in the Geftinib arm

Reasons for Negative Results:
EGFR and Kras status unknown- may be confounding




604 patients randomly assigned to receive 3 cycles of
chemotherapy followed by either maintenance with
Geftinib vs Continuation chemotherapy for 3 more
cycles.

Results:
PFS : 4.6 vs 4.3 months (p <0.001)
OS : 13.7 vs 12.9 months (p=0.11)

ADR : hematologic ADR more common with continuation
chemoRX. ILD Geftinib related occurred in 2 patients

QOL : Not different



Gefitinib versus placebo as maintenance therapy in patients
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296 East Asian patients randomized (1:1) to
receive either Geftinib (250 mg/day) or placebo
after 4 cycles of first line platinum based
chemotherapy.

[ad B ] o "

Results :
PFS Better (4.6 vs 4.3 months) p <0.001
OS (13.7 vs 12,9 months) p=0.11

ADR higher in the Geftinib arm (Rash -50%,
Diarrhea -25%). 3 deaths due to Geftinib.

QOL : Not assessed




GEFTINIB - SUMMARY

ADR

More with
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(p <0.001) (p=0.11)
Gaafar et al 2000 A 173 4.1vs 2.9 109vs 9.4
(Prematur mon mon
e closure) (p=0.002) (p=0.23)



Median OS (months)
I I

Study cwitch placebo/ OS HR (95% ClI) Weight(9)
maintenance observation

Cytotoxic Agents

Fidias(2009)* 12.3 97 0.81 (0.63, 1.03) a1
Ciuleanu(2009)® 13.4 10.6 0.79(0.65,0,95) 15.3
Subtotal (fixed model) 0.80 ( 0.69, 0.93) 244
Test for efficacy: p = 0.003

Test for heterogeneity: (1'= 0.0%, ¥= 0.02, p = 0.896)

Molecular-targeted Agents

Kabbinavar(2009)" 15.9 13.9 0.90( 0.74, 1.09) 14.7
Cappuzzo(2010)* 12 1 — R 0.81(0.70,0.95) 236
Pérol{2010) NR NR 0.91(0.80, 1.04) 32.0
Surmont(2010)* 10.9 94 0.83 (0.60, 1.15) 5.2
Subtotal (fixed model) 0.87 ( 0.80, 0.95) 756
Test for efficacy: p = 0.001

Test for heterogeneity: (1'= 0.0%,%'= 1.49, p = 0.684)

Overall (fixed model) 0.85(0.79,0.92) 100.0
Test for efficacy: p < 0.001

Test for heterogeneity: (1'= 0.0%,%'= 2.52, p = 0.773)
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Median PFS (months)
I I

Study switch placeboy PFS HR(95% Cl) Weight(%n)
maintenance observation

Cytotoxic Agents
Fidias(2009)*" 5.7 2.7 | 0.63 (0.50, 0.80) 15.0
Ciuleanu(2009)° 43 26 —W—— 0.50 (0.42, 0.61) 17.2
Subtotal (random model) 0.55(0.44, 0.70) 32.2
Test for efficacy: p < 0.001
Test for heterogeneity:(1'=56.1%, x* = 2.28, p=0.131)
Molecular-targeted Agents
Miller(2009)" 4.8 3.7 N 0.72(0.59,0.88) 16.6
Cappuzzo(2010)° 3.1 28 —il— 0.71(0.62,0.82) 19.3
Pérol(2010) 29 1.9 —— 0.83(0.73,0.94) 19.8
Surmont(2010)* 4.1 29 u 0.61(0.45,0.83) 121
Subtotal (random model) 0.74 ( 0.66, 0.83) 67.8
Test for efficacy: p < 0.001
Test for heterogeneity: I = 39.4%, x’= 4.95, p = 0.176)
Overall (random model) 0.67 (0.57,0.78) 100.0
Test for efficacy: p < 0.001
Test for heterogeneity:( I'= 76.3%,%* = 21.13, p = 0.001)
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SUMMARY — ASCO GUIDELINES 2011
UPDATE

For patients with stable disease or response after
4 cycles of first line chemotherapy, immediate
treatment with an alternative agent may be
considered.

Pemetrexed (Non squamous histology)

Docetaxel (Unselected patients)

Erlotinib (Unselected patients)

Break from cytotoxic therapy after fixed course is
also acceptable with introduction of second line

agent at progression.



SWITCH MAINTENANCE VS SECOND LINE
THERAPY

Only Docetaxel trial compares the two strategies
directly.

Indirect evidence,

Trial % of patients in the control arm who
could receive second line therapy
Docetaxel 63 %
Pemetrexed 67% (18% pemetrexed)
Erlotinib (Saturn) 72% (21% Erlotinib)

In one third of the patients, disease progresses such
that even when closely followed up, poor
performance status would make them unfit for any
further chemotherapy.



271 patients included who had non progressive disease after first
line chemotherapy.

Followed up till progression when second line chemotherapy was
given
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second line chemo
whereas 15 %

could not receive.



CONTINUATION MAINTENANCE REGIMES

The drugs which have been evaluated are

Paclitaxel
Gemcitabine
Pemetrexed
Bevacizumab
Cetuximab
Geftinib/ Erlotinib



Following first line chemotherapy with
paclitaxel/carboplatin regimen, 139 patients were
randomized(1:1) to receive weekly paclitaxel (70
mg/m2) vs placebo.
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Results :

ADR : 86% had ADR on Paclitaxel, 45% had Grade3/4
ADR



Maintenance therapy with pemetrexed plus best supportive 2
care versus placebo plus best supportive care after induction
therapy with pemetrexed plus cisplatin for advanced
non-squamous non-small-cell lung cancer (PARAMOUNT):

a double-blind, phase 3, randomised controlled trial

539 patients randomized (2:1) to receive
pemetrexed or placebo.

Results :
PFS : 4.1 vs 2.6 months (p<0.0001)
OS : 16.9 vs 14 months (p=0.0195)
Disease control rate (SD/CR/PR) : 72% vs 60%
ADR : Increased grade 3 or 4 ADR (9% vs 1%)
QOL : Similar in the maintenance phase




GEMCITABINE — CONTINUATION
MAINTENANCE



Cisplatin and gemcitabine first-line chemotherapy
followed by maintenance gemcitabine or best
supportive care in advanced non-small cell lung
cancer: A phase Il trial™

206 patients randomized (2:1) to Gemcitabine vs
BSC following first line chemotherapy.

Results :
TTP : 3.6 vs 2 months (p<0.001)
OS : 13 vs 11 months (p=0.195)

ADR : More hematologic toxicity in the Gemcitabine
arm

QOL : Trend towards better QOL in gemcitabine arm




Belani et al :

Trial stopped prematurely due to poor accrual of
patients.

More number of patients with PS>/= 2 In the
maintenance arm.

No PFS or OS benefit

Summary — Maintenance is not a good option for poor
patients with poor PS

Perol et al :

A unique trial because included both continuation
maintenance and Switch maintenance in the same
study design.

PFS benefit seen



PARAMOUNT trial not included as OS figures were not yet
available




MAINTENANCE CHEMOTHERAPY —
TARGETED AGENTS (BEVACIZUMAB)

Study Journ No. Cont

al/lYea of rol
rTyp pati arm
e ents

ECOG NEJM 878 Carbo
2006 +Pacl
RCT itaxel

AVAIL JCO 1043 Cispl
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Trial arm

Carbo+Pacli+B
evacizumab fld
by Bevaci till
progression/int
olerance

Cis+ Gem +
bevaci (7.5
mg/kg or 15
mg/kQ)

Results

OS- 12.3m vs
10.3 m

PFS-6.2 vs 4.5
ADR bleed -4.4%
vs 0.7%

PFS- 6.7 vs 6.5 vs
6.1 m

ORR-34 vs 30 vs
20%

ADR bleed- same
OS- not different



Cetuximab plus chemotherapy in patients with advanced
non-small-cell lung cancer (FLEX): an open-label randomised

phase lll trial

1125 patients randomized to receive 6 cycles of
chemotherapy with cisplatin and vinorelbine +/-
Cetuximab

Cetuximab continued as maintenance till disease
progression or intolerance

Results:
OS : 11.3 vs 10.1 months (p=0.044)
ORR : 36 % vs 29%

ADR : Grade % Acne like rash, diarrhea and
Infusion reactions common with cetuximab.

QOL : NA
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GEFTINIB/ERLOTINIB

Geftinib/Erlotinib induce G1 phase cell cycle arrest
thereby affecting the response of the chemotherapy

when given concurrently.

FASTACT trial : (phase 2)
First line Asian Sequential tarceva and chemotherapy trial
Erlotinib given on Day 15-28 of chemotherapy and not
concurrentiy. Foliowed by Eriotinib maintenance
4-6 cycles of Gemcitabine and cis/carboplatin
Results:
PFS — 31.3 week vs 23.7 weeks (p<0.05)
ORR — 36 vs 24 % (p=0.08)
Disease control rate -80 vs 77%
ADR - Equal in both arms



FASTACT Il trial : (phase 3)

Abstract published in ASCO 2012 conference
451 patients randomized
Intercalated Erlotinib (D15-28)

Results:
PFS : 7.6 vs 6 months (p<0.0001)
OS : 18.3 vs 14.9 months (p=0.069)
ORR : 43% vs 18%
ADR : SKkin rash more common



CONTINUATION MAINTENANCE

Not very promising results

PFES but no OS benefit seen with Gemcitabine
Both PFS and OS benefit with Pemetrexed.

Continuation maintenance with Targeted agents
— Difficult to separate the effect of concurrent
chemo vs that of continuation maintenance.



IMMUNOTHERAPY - MAINTENANCE

Liposomal BLP25

Belagempumatecel L

Melanoma associated antigen A3
Talactoferrin (Recombinant lactoferrin)
Ipilimumab / trepilimumab (anti CTLA 4 Ab)

Mycobacterium vaccae (No benefit in phase 2
study)



BELAGEMPUMATECEL L

Allogenic tumor cell vaccine cocktail

Basics:
TGF beta has a tumor associated immunosuppressive
role
Lung cancer secretes high level of TGF beta.
High levels of TGF beta — Poor prognostic factor in
NSCLC

TGF beta blocks the action of NK cells, T cells and
dendritic cells and thus prevents the development of
anti tumor immunity.



BELAGEMPUMATECEL L

Belagenpumatucel-L is a nonviral vaccine derived
from extracts of four allogeneic NSCLC cell lines(2
adeno, 1 squamous, 1 large cell).

Transfected with a plasmid encoding a TGF-2 _
antisense transgene which suppresses the expression
of TGF-2 within the tumor cells comprising the
vaccine.

Increases the immunogenicity of this complex
preparation.

When given intra dermally, this NSCLC extract
Induces a strong anti tumor immune response to

various tumor antigens expressed on the four cell
lines as these cell lines have low TGF expression.

The generated immune cells then attack the patients
tumor causing destruction of tumor cells.



Survival Distribution Function
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75 patients who have
completed first line chemo.
Monthly intradermal vaccine

Cohort 1 : 5 x 107 cells/Inj
Cohort 2 : 2.5 x 107 celis/inj

Cohort 3: 1.25 x 107 cells/inj
No significant ADR

1 and 2 yr survival for cohort
1 and 2 together ( 68 and
52%) vs 39 and 20% for
cohort3.



A response rate of 15% was reported for 61
patients with stage I11B/1V disease.

In a subsequent analysis, patients with both a
cellular and humoral immune response to this
vaccine had improved overall survival compared
with those classified as immune response
negative (median 32.5 versus 11.6 months, p

.011)
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21 patients of stage 4 NSCLC who have

completed first line chemo and have ECOG PS 0Of
<2.

Received monthly intra dermal injections of 2.5 X
107 cells/Inj.

Results
Overall survival was 562 days
Two grade 3 ADRs




LiPOSOMAL L-BLP 25 (EMEPIPIMUT S)

A specific protein vaccine

Basics

Mucin 1 (MUC1) , a heavily glycosylated trans membrane protein is
widely expressed in apical surface of normal epithelial cells.

Post-translationally modified in tumor cells to expose a novel
antigenic site (the extracellular domain of MUC1 is abnormally
glycosylated).

Exposes a highly immunogenic core peptide of the protein consisting
of a 20-amino acid tandem repeating sequence .

L-BLP25 is a liposome-based vaccine consisting of a synthetic 25-
amino acid lipopeptide derived from the tandem repeat region of
MUC1, together with the nonspecific adjuvant monophosphoryl lipid
A.



LiIPOSOMAL L- BLP 25 (EMEPIPIMUT S)

The level of MUC1 expression in tumors has also
been associated with poor prognosis in patients
with NSCLC .

1-year survival rate was higher in patients with
NSCLC who had high compared with low levels
of natural MUC1 antibodies.

L-BLP25 is the first investigational lung cancer
vaccine to enter phase Il clinical testing in the
treatment of unresectable stage 111 NSCLC



171 patients with stage 3B/4 NSCLC included
who have completed first line chemo and have
not progressed.

1000 ug 8 weekly injections subcutaneously
followed by injections given every 6 weeks.

Premedication with low dose cyclophosphamide
300 mg/m2

*Survival advantage better in stage 3B cancer
*No significant ADR
*QOL better maintained in the trial arm




non-small-cell lung cancer receiving BLP25 liposome vaccine
(L-BLP25): phase 1IB randomized, multicenter, open-label trial

Reasons for better survival in stage 3B:
*Pro immunogenic effects of Radiotherapy given earlier
*Short survival time in stage 4 patients may preclude development of an

Immune response
«Stage 4 patients may be too imunosuppressed to mount an immune response.



SHOULD WE USE MAINTENANCE THERAPY
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CONCLUSIONS

Maintenance therapy may be used in patients with
advanced NSCLC.

Patients with good performance status 0/1/2 benefit
from maintenance therapy.

Switch maintenance better then continuation
maintenance (as a new drug with a different
mechanism of action is introduced).

However, if decided not to use maintenance
chemotherapy, a close follow up for disease
progression should be done to pick up progression
early before it affects the performance status (thereby
precluding second line chemo).



CONCLUSIONS

Switch maintenance with Pemetrexed/Erlotinib
shown to have overall survival benefit.

Patients with SD appear to benefit more from switch
maintenance as compared to those with CR/PR.

Continuation Maintenance with Pemetrexed and
gemcitabine also may be beneficial.

Immunotherapy as a maintenance therapy is
promising but further large trials are awaited.



EGFR M+

EGFR M- or unknown
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