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Incidence and mortality for SCLC




Al]l Races
Total Males Females

Year of Diagnosis:

1975-2011 8.94 11.34 7.15

1975 6.64 10.33 3.79

1976 7.06 11.36 3.84

1977 7.72 12.40 4.23

1978 8.65 13.39 5.04

1979 8.7

1980 5 11 All Races

1&; 13? Histology® Rate Count Percent
.44

1983 10.34

ooe 1o 4] Carcinoma 53.1 226,636 99.7%

1225 1;2 Small cell (8002,8041-8045) 7.0 30,407 13.4%

iﬁg 1?; Non-small cell 44.3 188,975 83.2%

1990 10.6 Squamous and 11.9 50,017 22.0%

1991 11.31

1992 10.5 transitional cell®

1993 10.0]

1994 9.7 Adenocarcinoma® 22.0 94,257 41.5%

1995 9.87

1996 9.7; Large cellf 1.2 5,261 2.3%

1997 9.5]

1998 9.2 Non-small cell carcinoma® 6.7 28,578 12.6%

1999 8.8] L )

2000 8.8( Other specified carcinomas” 2.5 10,862 4.8%

2001 8.3% . 3

2002 g o Carcinoma, NOS* 1.7 7,254 3.2%

2003 8.212 Iz T=oT

2004 8.12 9.00 7.49

2005 7.59 8.69 6.81

2006 7.67 8.51 7.08

2007 7.67 8.59 7.01

2008 7.09 7.94 6.46

2009 7.12 7.77 6.67

2010 6.79 7.46 6.33

2011 6.23 6.81 5.82 SEER database




Patterns in lung cancer incidence rates and trends by histologic type
in the United States, 2004-2009

Keisha A. Houston*!, S. Jane Henley <, Jun Li°, Mary C. White4, Thomas B. Richards>
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The incidence of lung cancer by histological type: A
population-based study in Tianjin, China during 1981-2005

JINYU KONG," FANGXIU XU, MIN HE," KExIN CHEN'" AND BIyuN QIAN"?
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Temporal trends from 1986 to 2008 in overall survival of small cell
lung cancer patients

Matthew B. Schabath**, Anthony Nguyen®9, Patrick Wilson®, Katelyn R. Sommerer?,
.Thompson”, Alberto A. Chiappori©

Zacha

Survival Probability

Log-rank P = 0.032 comparing LS 1986-1999 vs. LS 2000-2008
Log-rank P < 0.001 comparing ES 1986-1999 vs. ES 2000-2008

ES (1986-1998) (N=226)
ES (2000-2008) (N=313)
LS (1986-1999) (N=164)
LS (2000-2008) (N=218)

Lung Cancer 2014




Prognostic or predictive factor

* Prognostic factor < factor correlated to an
evaluation criteria useful to predict the patient
future (independently of the applied treatment)

* Predictive factor < factor allowing to predict the
response to a determined treatment




DNA Repair by ERCC1 in Non—Small-Cell Lung Cancer
and Cisplatin-Based Adjuvant Chemotherapy

Ken A. Olaussen, Ph.D., Ariane Dunant, M.S., Pierre Fouret, M.D., Ph.D., Elisabeth Brambilla, M.D., Ph.D.,
Fabrice André, M.D., Ph.D., Vincent Haddad, M.S., Estelle Taranchon, M.S., Martin Filipits, Ph.D.,
Robert Pirker, M.D., Helmut H. Popper, M.D., Rolf Stahel, M.D., Ph.D., Laure Sabatier, Ph.D.,
Jean-Pierre Pignon, M.D., Ph.D., Thomas Tursz, M.D., Ph.D., Thierry Le Chevalier, M.D.,

and Jean-Charles Soria, M.D., Ph.D., for the IALT Bio Investigators*

Table 2. Overall Survival According to Attributed Treatment and ERCC1 Status.

Group

Patients with ERCC1-negative tumors
Deaths — no./total no. of patients
Rate of survival at 5 yr — % (95% Cl)
Median survival — mo

Patients with ERCC1-positive tumors
Deaths — no./total no. of patients
Rate of survival at 5 yr — % (95% Cl)
Median survival — mo

All patients

Deaths — no./total no. of patients
Rate of survival at 5 yr — % (95% Cl)
Median survival — mo

Hazard ratio for death (95% Cl)7

P value

Chemotherapy
All Patients Group
Predictive
218/426 105/224
44 (38-49) 47 (40-55)
48 56
172/335 92/165
43 (37-49) 40 (32-49)
52 50
390/761 197/389
43 (39-47) 44 (39-50)
50 53
0.88 (0.71-1.10)  1.16 (0.86-1.56)
0.26 0.34

Hazard Ratio

for Death
Control Group (95% CI)* P Value
0.65 (0.50-0.86) 0.002
113/202
39 (32-47)
42
1.14 (0.84-1.55) 0.40
807170 Prognostic
46 (37-55)
55
0.84 (0.68-1.03)
193/372
42 (37-48)
48
0.66 (0.49-0.90) . .
0.009 0.0097

NEJM 2006




Conventional prognostic factors




Determinants of Improved Qutcome in Small-Cell Lung Cancer:
An Analysis of the 2,580-Patient Southwest Oncology Group
Data Base

Table 6. Cox Multivariate Analyses of SWOG Limited-Stage Disease Trials

Significance, Significance,

- :
Favorable Variables Overall Survival Favorable Variables Overall Survivalt

Entire Data Base Hazords Recent Studies Only Hazards
(n=1,316) Ratio (n = 508) Ratio

Performance status 0-1 1.4 Norma! LDH 1.6
Recent studies since 1978 1.4 Performance status 0-1 . 14

Age < 70 years 1.5 Female sex . 14
Female sex i 1.3 Study 8269 . 1.5
Study 8269 . 1.5 Absence of effusion . 1.3

White race . 1.3 — —

Table 7. Cox Multivariate Analyses of SWOG Exlensive-Stage Disease Trials

Favorable Variables ‘ Favorable Variables Favorable Variables
Entire Data Base®* Stage Addedt Laboratory Values Addedt
n= 1,192 n= 414 n= 128
(P, hazards ratio) (P, hozards ratio) {P, hazards ratio)

Performance status O-1 (P < .000035, 1.5) Study B&0S (P = .006, 1.8) Normal LDH (P = .0006, 1.9)
Study 8606 (P = .0002, 1.9) Single lesion (P = .01, 1.9} Study 8606 (P = .0008, 2.2)
Age < 70 years (P = 006, 1.3) — _

Albain et al J Clin Oncol 1990




Prognostic Factors for Survival in Extensive Stage Small Cell
Lung Cancer (ED-SCLC)

The Importance of Smoking History, Socioeconomic and Marital
Statuses, and Ethnicity

TABLE 4. Cox Multivariate Analysis of ED-SCLC Patients
Variable HR 95% CI P

Smoking

No 1.00 Socioeconomic status (SES)? (0.939-0.993) 0.0128
Yes 1.310

Unknown 1.234 '
.. Married <0.0001
Ethnicity

Caucasian 1.00 Unmarried® (1.095-1.269)
African American 0.973 Chemotherapyb
Asian 0.785 No <0.0001
Hispanic 0.917 Yes (0.309-0.364)
Other 2.934 Radiation
Gender No <0.0001

Male 1.00 Yes (0.670-0.776)
Female 0.823

Age 1.012

Marital status?

Surgery”
No
Yes (0.565-1.106)

Ou et al, J Thorac Oncol 2009




Trends in the outcomes for patients with limited stage small cell lung cancer:

An analysis of the Surveillance, Epidemiology, and End Results database™

CI1(95%)

Female
Male

Race
African American
Other
White

1.25
1.00 (Ref.)

0.91
1.00 (Ref.)

119
1.07
1.00 (Ref.)

1.55-1.78 <0.0001
117-1.34 <0.0001

0.87-0.96 Main bronchus
Upper lobe
Middle lobe
Lower lobe

1.08-1.30

0.99
1.00 (Ref.)

0.60
0.76
1.00 (Ref.)

112
0.99
0.97
1.00 (Ref.)

0.95-1.20 Radiotherapy use by year of diagnosis

No radiotherapy

1983-1987
1988-1992
1993-1998

Radiotherapy
1983-1987
1988-1992
1993-1998

Lally et al, Lung Cancer 2009

1.00 (Ref.)
0.67
0.77

1.03
0.59
0.53

0.94-1.05

0.55-0.64
0.70-0.83

1.02-1.24
0.93-1.06
0.86-1.09

0.60-0.75
0.69-0.85

0.93-1.12
0.52-0.65
0.47-0.58

<0.0001
<0.0001

<0.0001
<0.0001

0.5719
<0.0001
<0.0001




The Impact of Additional Prognostic Factors on Survival
and their Relationship with the Anatomical Extent of
Disease Expressed by the 6th Edition of the TNM
Classification of Malignant Tumors and the Proposals for
the 7th Edition

TABLE 7. Multivariate Analysis of Prognostic Factors for
Survival in SCLC, Using General Characteristic Variables
(Limited vs. Extensive Stage, Age, Gender, PS)

Variable n/N (%) HR (95% CI)

Age N = 6609 1.01 (1.01, 1.02) ltivari del f val Perf di
Extensive stage 3739/6609 (57%) 213 (2.02. 2.25) TABLE 10. Multivariate Model for Survival Performed in

(vs Lim.) SCLC in a set of 650 Patients for which the 5 Laboratory

Male (vs. female)  4368/6609 (66%)  1.25(1.19, 1.32) Variables were Available
3161/6609 (48%)  1.36 (1.28, 1.44) ‘ari P

)

)

1060/6609 (16%) 1.93 (1.78, 2.09
349/6609 (5%) 3.45(3.05, 3.89

<0.0001
0.4064

0.0007

ABLE 8. Multivariate Analyses of Prognostic Factors for ) P
Survival in Limited and Extensive SCLC, Using General (ordered: 0, 1, 2, 3-4) <0.0001
Characteristic Variables (Age, Gender, PS) Calcium >10.4 mg/dl 0.9451

Variable n/N (%) HR (95% CI) Albumin <32 g/dl 0.0168
Limited stage Sodium <135 mmol/l 0.0483
Age N'= 2870 101 (1.01, 1.02) Hemoglobin <12 g/dl for females, 13 g/dl 0.0579

(

Male 1838/2870 (64%) 1.21 (1,11, 1.32) .

PS | 1338/2870 (47%) 1.42 (1.30, 1.55) for males
(
<

PS 2 277/2870 (10%) 1.72 (1.49. 1.98) WBC =>10,000 cells/ul 0.7929
PS 3-4 129/2870 (4%) 3.68 (3.03, 4.47)
Extensive stage

Age N = 3739 1.01 (1.01, 1.02)

Male 2530/3739 (68%) 1.28 (1.20, 1.38)
PS 1 1823/3739 (49%) 1.32 (1.21. 1.43)
PS 2 783/3739 (21%) 1.98 (1.79, 2.18)
PS 34 220/3739 (6%) 3.32(2.84, 3.88)

Sculier et al, J Thorac Oncol 2008




Small-Cell Lung Cancer: Prognostic Factors and
Changing Treatment Over 15 Years

Male
Female
Age (years)
<70
=70

Female
Age (years)
<70
=70

Hazard Ratio

1

1.48 1.44

Treatment

Surgery only
Radiation only
Chemotherapy o
Surgery + other]
Chemoradiation
Other treatment
No treatment
Hospital Category
CCC
COMP
TRH

Race

Treatment
Surgery only
Radiation only
Chemotherapy only
Surgery + other?
Chemoradiation

Other treatment

No treatment

Sex
Male
Female
Age (years)
<70
=70

Hazard
Ratio

95% Confidence
Interval

1.10-1.16
Ref?

Ref
1.30-1.36

— Non-Hispanic biack

093-1.02

0.73
1./1
1.56 1.51
0.59 0. 54

1 f

0. 69
1.59

Treatment
Surgery alone or in combination
Radiation only
Chemotherapy only
Radiation and chemotherapy
Other treatment

No treatment

0.74-0.92
1.75-1.93
Ref
0.89-0.94
1.02-1.20
2.50-2.68

White
Black
Other

1

Ref
1.01-1.14

0.87-1.03

Diagnostic Year
1992
1997
2002

Gaspar et al, Clin Lung Cancer 2012

0.99-1.05
1.02-1.08
Ref




Other reported potential conventional PF

Prognostic factor
Specific site of Metastasis

References

Wu, Asian Pac J Cancer Prev.
2012

Number of metastatic sites

Foster, Cancer 2009

LDH

Hansen, Lung Cancer 2010

CRP

Hong, Yonsei Med J 2012

Interstitial Lung Disease

Togashi, Clin Lung Cancer 2012

Comorbidity

Kuo, JTO 2011

Superior vena cava syndrome

Arinc, Med Oncol 2010




Summary of conventional PF

Accepted PF Potential PF
Performance status Natremia
Stage - Metastases Albuminemia

Gender Ethnicity?
LDH Socioeconomic status?




Can we do better?
Clinical scores




Determinants of Improved Qutcome in Small-Cell Lung Cancer:
An Analysis of the 2,580-Patient Southwest Oncology Group
Data Base

All Small Cell Patients

At Risk Deaths Median (months)
emms D, LDH=nI, 324 233 19.0
Limited Disease ] Extensive Disease No Effusion, <70
0.4 " Al Other LD 308 12.5
p<.00005 ’ === ED, LDH=nI 74
' —— ED, LDH>nI 424

LDH=nl LDH>nI LDH=nl LDH>nl

15.5
p<.00008
p < 0.0001

Effusion (—) | Effusion (+}

17.2
p=.0001

Age<70 Age=70

p=1.gb::)3 E

p values for comparisons between/among nodes

1vs. 1l .0003
vs. Hlvs. IV 43

Vi Ve v B s Months from Registration

Albain et al J Clin Oncol 1990




Small-Cell Carcinoma of the Lung: Derivation of a Prognostic
Staging System
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(Male) /. \ (Female) ' 4 6
Time (years)

Sagman et al J Clin Oncol 1991




Prognostic Factors for Patients with Small Cell Lung
Carcinoma

Analysis of a Series of 763 Patients Included in 4 Consecutive Prospective Trials

with a Minimum Follow-Up of 5 Years

|
Limited disease Dissef RATE
N=365 1 .

| ' . ] Group | : median : 60 weeks

Karnofsky >= 80| [Karnofsky <= 70| [Karnofsky >= 80 N=135, 116 evenis

N=275 N=90 N=238

- '{ED Agel = — — — Kamfsliy” Group Il : median : 47 weeks

N=135 N=140 N=162 N=72 N=392, 375 events

0.6 L

Group il : median : 36 weeks
N=84, 87 evenis

Group 1 Group 11

Group IV : median : 28 weeks
“=1 a'ﬂ'! 13& E‘d‘ﬂl‘ltﬁ-

0.

0 20 40 60 80 100 120 140 160 180 200 220 240
WEEKS

Paesmans et al Cancer 2000



The Impact of Additional Prognostic Factors on Survival
and their Relationship with the Anatomical Extent of
Disease Expressed by the 6th Edition of the TNM
Classification of Malignant Tumors and the Proposals for

the 7th Edition

Limited | Extensive

606.54
22
ps<3 100%— Median
194.28 l i Deaths N in Months
Tl 21~ 1 577/696 17
15 1 80% — 2  277/307 12
ps<1 Vo 3 727/765 10
74
%
60% —
Age<60 | Age<65 . F (M
J2734 J166 12,74
mmN80 - 4611 40%—
0.4 0.45 ‘Aor';z * s ,
g 414 348 6757381 Agocss ;
------ '
' ‘4{ 8 20% —
\ 063 1.1
‘\x 13_8 \
P pES 0% T I I I |
2 4 6 8 10

Survival, Years

Sculier et al, J Thorac Oncol 2008




Prognostic factors differ by tumor stage for Small Cell Lung
Cancer: A Pooled Analysis of North Central Cancer Treatment
Group (NCCTG) Trials

| 0roup 1: 0,1 metastatic sites at
I ssstmtaseinceistituelll Daseline and creatinine value < UNL

= (Frengp 3 (M= TS, Dueaiha= 174), Msdan 05 8 8 monihe
Crop 4 (N=38, Deaths=38), Madan 05 7.5 monihs

il b LUt  group 2: females with 2 or more
metastatic sites at baseline

Score prealun < 00001

group 3: males with 2+ metastatic
sites at baseline and PS of 0—1

group 4: 0—1 metastatic sites at
baseline and creatinine value > UNL

group 5: males with 2+ metastatic
sites at baseline and PS of 2.

Foster et al, Cancer 2009




Validation and comparison of several
published prognostic systems for patients
with small cell lung cancer

1. External validation in an independent group of patients

1.0
m Prognostic value of the four prognostic independent covariates from the study by PAESMANS et al. [4]

0.8 Characteristic

Q
=
(]
b
©
=
>
-
3
w

Group |
Group Il
Group 111
Group IV

0.6

0.4

0.2

Derivation series™

Validation series’

HR (95% Cl)

p-value

HR (95% Cl)

p-value

Karnofsky performance status >80
Female sex

Limited disease

Neutrophils <75%

0.73 (0.60-0.86)
0.71 (0.54-0.94)
0.66 (0.57-0.78)
0.80 (0.67-0.96)

<0.001
0.02

<0.001
0.05

0.56 (0.46-0.70)
0.83 (0.66-1.02)
0.45 (0.38-0.51)
0.68 (0.57-0.82)

<0.0001
0.08

<0.0001

<0.0001

0
Survival months

113 108 91 64 53 43 36 34 25
352 295 201 111 65 46 33 28 19
103 73 32 20 9 4 3 0

98 58 19 8 7 2 0

23
17

Paesmans et al, Eur Respir J 2011




Validation and comparison of several
published prognostic systems for patients
with small cell lung cancer

2. Comparison of the performance of previously published scores

1y-\={ 88 Estimates of median survival times in each category and overall comparison

Classification = B =R Predictive value of the previously published Cox  [p-vaiue
models |

All patients
ALBAIN et al. [5] 17.0 (14.4-20.8
SAGMAN et al. [6] 15.7 (13.4-19.1
PAESMANS et al. [4] 19.4 (13.9-23.9

All patients
ScuLEer et al. [2] 159 (13.5-19.9
Pati . . . PAESMANS et al. [4] 8.23 (5.88-11.69)
atients with extensive disease

AsAN et al. [5] ScuLER et al. [2] 9.46 (6.67-13.50) -
SAGMAN et al. [6] { Patients with extensive disease <0.001
PAESMANS et al. [4] - PAESMANS et al. [4] 5.60 (3.13-9.93) <0.001
ScuuEr ef al. [2] SCULIER et al. [2] 12.49 (5.57-28.01) <0.001

FosTER et al. [7] 9.7 (8.8-10.7) . <0.001
FOSTER et . [7] 8.83 (4.66-16.74) |

Classification HR (95% CI) p-value | o1

<<0.0001
<<0.0001
<<0.0001

)
)
)
)

Data are presented as hazard ratios (95% Cl), unless otherwise stated. For the calculation of the overall hazard ratio, only patients with all classifications available were
considered (n=588 for all patients; n=383 for patients with extensive disease). The calculation of the hazard ratio was made using the classification as a continuous

Paesmans et al, Eur Respir J 2011




Practical interest of conventional PF

» Individual prognosis 2> NO

* Operational value
— Stratification factors for clinical trials
— Case-mix comparisons: between studies, hospitals...
— In addition to quality indicators




Can we do better?
- Blomarkers
assessed by “conventional” techniques
- Blomarkers
based on transcriptomic analyses

- Circulating tumor cells
- Metabolic factors




Reference

Biomarkers
assessed by “conventional” techniques

Biomarkers

Prognostic factors

Uni /Multi

Petrovic, 2014

CGA, ProGRP, NSE

PS, stage, CGA, ProGRP, NSE

Ono, 2012

ProGRP, NSE

ProGRP > NSE (AUC 0.714 vs. 0.527, p=0.004)

Iwata, 2012

CEA, ProGRP, NSE,
Sialyl Lewis X

Sialyl Lewis X

Yang, 2011

CA19-9, NSE, CEA,
CA242, ferritin, BHCG,
aoFP, PSA, CA125,
HGH, CA15-3

CEA

Chen, 2014

Survivin, VEGF

Survivin (HR 0.224; 95 % CI 0.074-0.675; P = 0.008)
VEGF (HR 0.172; 95 % CI 0.054-0.559; P =0.003)

Zhao, 2012

STAT3, P-STATS,
VEGF-C

STAT3, P-STAT3, and VEGF-C

Yang, 2013

SOX2, FGFR1

SOX2, FGFR1 and TNM stage

Kotteas, 2013

Soluble ICAMI1

elevated risk of death of 9 % in the first year for every 10 units of
increased soluble ICAM-1 at the baseline (p = 0.046), PS, stage

Li, 2014

Glycoprotein
nonmetastaticB

weak-positive GPNMB > strong-positive group (27 m vs 15 m, p <
0.01)




Reference

Biomarkers
assessed by “conventional” techniques

Biomarkers

Prognostic factors

Uni /Multi

Luan, 2013

HIF-10, HIF-2, uPAR

HIF-2a et metastasis (p=0.004 and 0.018, respectively)

Lee, 2012

HIF-1a, ERCC1

ORR to CT (p < 0.001), PS 0-1 (p = 0.002), low HIF-la. (p =
0.004)

Smit, 2012

TS, ERCC1, GARFT,
FPGS

None

Ikeda, 2010

ERCCI, pMTOR,
pAKT

pAKT

Wang, 2013

CD45

CD45 tumeur, PS

Usuda, 2011

Klotho, MRP1, MDR,
BCRP

Klotho (P=0.002)

Jawson, 2010

Bcl-2, B(1)-integrin

Bel-2 HR (weak staining) 0.55 (0.33-0.94, P=0.03)
B(1)-integrin HR 0.60 (0.39-0.92, P=0.02).

Chang, 2009

IGFR1, IGFBP-3

age (p =0.014), LDH level (p <0.001), and stage (p < 0.001)




Serum neuron-specific enolase levels were associated
with the prognosis of small cell lung cancer: a meta-analysis

Wei-Xin Zhao - Jian-feng Luo

Study or Subgroup  log/Odds Ratio]

SE_Weight

Odds Ratio

IV, Fixed, 95% CI

Odds Ratio

IV, Fixed, 95% CI

Ando 2004 0.593
Bremnes 2003 0.463
Jin 2001 014
Johnson 1993 0171
Jorgensen 1996 0.094
Liu 2004 0.511
Ono 2012 0.375
Quoix E 2000 0.997
Shibayama 2001 1.007
Song 2004 0.505
XUE 2011 0.492

Total (95% Cl)

Test for overall effect: Z=2.56 (P = 0.01)

2.563
1.997

0.37
1.107

6.49

2.01
0.876
0.505
0.476
1.091
0.671

0.7% 1.81[0.01, 274.89)
1.2% 1.59(0.03, 79.60)

34.0% 1.15[0.56, 238]

3.8% 1.19(0.14, 10.39)
0.1% 1.10[0.00, 367385.23] *
1.2% 1,67 [0.03, 8567

6.1% 1.45[0.26, 810]
18.2% 271 [1.01, 7.29)
20.5% 2.74 [1.08, 6.96]

3.9% 1.66 (0.20, 14.06)

10.3% 1.64 [0.44, 6.09]

100.0°% 1.74 [1.14, 2.65]
Heterogeneity. Chf = 3.11,df=10(P = 0.98); I*=0%

Tumor Biol 2013

L L

\ 4

001 01
Hiah level NSE

: 10 100
Low level NSE




Bcl-2 and f,-integrin predict survival in a tissue microarray
of small cell lung cancer

Study Cases Events HR Lower Cl Upper CI

Kaiser (1996) 146 109 1.32 0.96 1.82
Takayama (1996) 38 21 0.76 0.37 1.56
Dingemans (1999) 91 71 0.64 0.39 1.07
Maitra (1999) 42 24 147 0.79 2.78
Zereu (2003) 58 33 0.59 0.24 1.47
Paik (2006) 64 45 1.24 0.74 2.06
llievska (2008) 40 32 0.04 0 0.2
Lee (2008) 77 72 1.23 0.76 1.97
Lawson 117 109 0.55 0.32 0.94
Total 673 516 0.91 0.74 1.09

0O 05 1 15 2 25

Bcl-2 negative Bcl-2 positive
better better

Lawson et al, Br J Cancer 2010




Criticism

Limited sample size
Frequently unicentric studies

Different case-mix not taken into account the
same (conventional) prognostic factors

Not always multivariate analyses

Risk of bias +++




Biomarkers

based on transcriptomic analyses

Reference

Lee, 2011

Ranade, 2010

Sun, 2010
Knez, 2012

Karachaliou, 2013

Biomarker N Results Uni/multi

7 miR (miR-21, 31 None U
miR-29b, miR-34a/

b/c, miR-155, and

let-7a)

880 miR and 473 gender and miR-92a-2* (p = 0.023) and
premiR (p=0.015)

SNPs dans GST et GSS, ABCC2, and XRCC1 U
DNA repair

Polymorphism C3435T CT + TT genotypes had a longer M
OS (p =0.028)
ERCC1, PKM2, Signature (low expression of ERCC1, M
TOPOIIA, PKM2, TOPOIIA and TOPOIIB) = better
TOPOIIB, cMYC PFS and OS in LD and independent
predictor for poor OS in ED (HR 4.35;
p=0.001and HR 3.32; p=0.019)



Predictive value of ABCBI polymorphisms G2677T/A, C3435T,
and their haplotype in small cell lung cancer patients treated
with chemotherapy

Genotype

PFS

oS

UV (P)

HR (95 % CI)

MV (P)

HR (95 % CI)

UV (P)

HR (95 % CTI) MV (P)

HR (95 % CI)

For G2677T/A genotype

Age
Sex

Male versus female
Stage

ED" versus LD®
PS

1 versus O

2 versus 0
G2677T/A

GG + GX versus XX*

For C3435T genotype

Age
Sex

Male versus female
Stage

ED versus LD
PS

1 versus O

2 versus 0
C3435T

CCversus CT+TT

0.050
0.288

<0.001

0.623
0.648
0.333
0.037

For G2677T/A-C3435T haplotype

Age

Sex

Male versus female
Stage

ED versus LD
PS

1 versus 0

2 versus 0
G2677T/A-C3435T

2677X%-3435T
versus 2677G-3435C

0.050
0.288

<0.001

0.623
0.648
0.333
0.037

1.19 (0.86-1.65)

2.13 (1.54-2.95)

1.09 (0.74-1.61)
1.30 (0.76-2.22)

1.44 (1.00-2.07)

1.19 (0.86-1.65)

2.13 (1.54-2.95)

1.09 (0.74-1.61)
1.30 (0.76-2.22)

1.43 (1.02-2.00)

1.19 (0.86-1.65)

2.13 (1.54-2.95)

1.09 (0.74-1.61)
1.30 (0.76-2.22)

1.26 (1.01-1.57)

Ns¢
NS

2.27 (1.63-3.17)

1.51 (1.04-2.18)

2.13 (1.54-2.95)

1.43 (1.02-2.01)

2.22(1.57-3.15)

1.28 (1.02-1.60)

NS
NS
1.25 (0.90-1.73)
<0.001
2.32(1.67-3.23)
0.042
0.778
0.025

1.15 (0.78-1.70)
1.44 (0.84-2.45)

1.26 (0.88-1.81)

NS
1.25 (0.90-1.73)

<0.001
2.32 (1.67-3.23)

0.045

1.15 (0.78-1.70)  0.941

1.44 (0.84-2.45) [ 0.032

0.028

1.49 (1.06-2.08)

1.25 (0.90-1.73)

2.32 (1.67-3.23)
NS
1.15 (0.78-1.70)

1.44 (0.84-2.45)

1.24 (1.00-1.55)

2.68 (1.89-3.80)

1.06 (0.71-1.58)
1.89 (1.09-3.28)

2.40 (1.70-3.41)

1.02 (0.68-1.51)
1.82 (1.05-3.14)

1.46 (1.04-2.05)

Knez et al , J Cancer Res Clin Oncol. 2012




Predictive Value of BRCA1, ERCC1, ATP7B, PKM2,

TOPOI, TOPO-IIA, TOPOIIB and C-MYC Genes in Patients
with Small Cell Lung Cancer (SCLC) Who Received First
Line Therapy with Cisplatin and Etoposide

CENOTYPE

wi" PFAVORABLE

wd POTHERS
+~ FAVORABLE-censored
— OTHERS ~censored

GCENOTYPE

wi VFAVORABLE

W YOTHERS

—+— FAVORABLE -censored
OTHERS ~censore

p=0.011
p=0.007

% Event Free Probability

% Event Free Probability

T | ' T 1 !
0 G 12 18 24 30 36 42 18 54 60

0OS (months)

T
12 15

OS (months)

LD SCLC ED SCLC

Karachaliou et al, Plos One 2013



Circulating tumor cells

Reference Results Uni/Multi

Shi, 2013 CK-19 mRNA-positive CTCs at B0, B1, and B3 time points = M
predictors of PFS and OS after adjustment for clinically significant
factors

Hiltermann, 2012 CTC count after 1st cycle CT (HR 5.7; 95% CI 1.7-18.9; P = 0.004)

Naito, 2012 >8 CTCs less <8 CTCs (p =0.0014)
Hou. 2009 LDH et M65 (CK18 fragments) but not CTC

Bogos, 2009 VEGFR-3-positive circulating lymphatic/vascular endothelial
progenitor cell levels

* Limited sample size
 Different methodologies
« Different markers for CTC determination




Metabolic factors

Reference Imaging N Measure Results Uni/Multi
Van der Leest, 2012 PET 75 SUVmax SUVmax U

Arslan, 2011 PET 25 TLG TLG (p=0.027) U




Metabolic factors

Reference Imaging N Measure Results Uni/Multi

Lee, CCR 2009 PET-CT 67 SUVmax meanSUV(max)
Inal, 2013 PET-CT, 54 SUVmax PS, stage but not SUV
Oh, 2012 PET-CT 106 SUVmax, WBMTV  stage and WBMTV

Ziai, 2013 PET-CT 29  SUVmax SULtotal

Go, 2014 PET-CT sumSUVmax High sumSUVmax alone
(hazard ratio 2.676; p < 0.001)
Zhu, 2011 PET-CT Metabolic tumor MTYV, iSUV, stade, LDH
volume, integrated
SUV, SUVmean

Oh, 2013 Whole body PS (HR =2.31, p=0.015),
metabolic tumor initial CT cycles (HR =0.24, p
volume (WBMTV)  <0.001), number of extra-

thoracic tumor foci (HR =2.75,
p <0.001) but not WBMTV




Therapy response evaluation with FDG-PET/CT in small
cell lung cancer: a prognostic and comparison study
of the PERCIST and EORTC criteria

Table 3 Effects of different covariates on overall survival

High Tumor Metabolic Activity as Measured by Fluorodeoxyglucose

Covariates Relative risk —Confidence interval P Positron Emission Tomography Is Associated with Poor Prognosis in
Univariate analysis Limited and Extensive Stage Small-Cell Lung Cancer

Initial or delayed CMR 0.1033 0.0212-0.5039 0.0052

SULqoal 1.0509 1.0105—1.0930 0.0135

Bone metastases 4 4438 1727266—160997 007239

SUVinax Table 2. Multivariate analysis of survival

Presence of metastases

Initial CMR

PMD Characteristics (reference group) Overall survival

Liver metastases

Number of lesions HR (95°%CI) i
ED vs LD ECOG (0,1) 3.12 (1.03-9.47) 0.04
Gender LDH (<455 units/L) 2.90 (0.57-8.65) 0.19
i MeR Tumor stage (limited disease) 2.87 (1.30-6.34) 0.009
sf)u) MeanSUV .y (<8.7) 3.74 (1.67-8.37) 0.001

Multivariate analysis
Initial or delayed CMR 0.1030 0.0198-0.5356 0.0072
SULotal 1.0461 1.0030—-1.0911 0.0365

Ziai et al, Cancer Imaging 2013 Lee et al, Clin Cancer Res 2009




The Clinical Impact of the Sum of the Maximum . 18
standardized Uptake Value on the Pretreatment Whole-body metabolic tumour volume of “F-FDG PET/CT

with 18F-FDG-PET/CT in Small-Cell Lung Cancer improves the prediction of prognosis in small cell lung cancer

Overall survival

Univariate analysis Multivariate analysis

Prognostic factors

HR (95% CI) ) HR (95% CI) »

95% CI

Gender

Mal 135 (0.73-2.50)  0.334
Response to treatment ale ( )
Age (years)

Responder > 65 0.82 (0.35-1.88)  0.633
Nonresponder 0.826-2.647 Smoking

Stage Yes 1.35 (0.73-2.48)  0.342
LD COPD
ED 0.833-2.194 Yes 0.98 (0.60-1.60)  0.924

IHD
Sex
Yes 0.88 (0.35-2.20)  0.790
Male

Diabetes
Female 0.848-3.152 Yes 1.03 (0.55-1.95)  0.918
Number of lesions ECOG
<4 2or3 0.94 (0.54-1.93) 0.941  1.08 (0.57-2.07)

Maximum (5) 0.889-3.537 LDH (U/)
SumSuUV > 472 1.73 (1.06-2.83)  0.030 1.35 (0.83-2.21)
max

Initial chemotherapy regimen
Low (<21.9) Platinum + irinotecan 0.4 (0.06-3.17)  0.419

ngh (22 1 9) 1.674-4.277 Number of lines of chemotherapy received

>2 1.20 (0.48-2.95) 0.701

Conventional stage®

Extensive 4.04 (245-6.65) <0.001 3.43(2.05-5.75) <0.001
SUV max

>104° 1.26 (0.81-1.95) 0.316 1.19 (0.75-1.88)  0.462
WBMTV (cm?)

> 127° 2.77 (1.76-4.36) <0.001  2.11 (1.31-3.39)  0.002

Go et al, Oncology 2013

Oh et al, Eur J Nucl Med Mol Imaging 2012




Prognostic significance of metabolic parameters measured by
1BE_fluorodeoxyglucose positron emission tomography/computed
tomography in patients with small cell lung cancer

Characteristics 0S

HR(95% CI)

LDH
Normal vs elevated 1.63(1.04-2.55)
Tumor stage

LD vs ED 12.23(6.05-24.71)
MTV

<64.6 vs >64.6 4.76(2.37-9.56)
[suv

<318.4vs >3184 11.19(4.76-26.34)

Zhu et al, Lung Cancer 2011




Conclusions (1)

» Conventional prognostic factors in SCLC include
— Performance status
— Stage
— Gender
— LDH

* They have operational value, improved by
specific prognostic scores but no individual
prognostic value




Conclusions (2)

 New biomarkers are under investigation but
applications are limited due to
— Limited sample size
— Case-mix heterogeneity
— Inclusion of conventional PF

* Metabolic assessment through FDG-PET/CT
shows promising data suggesting its prognostic
value, as in NSCLC




