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Abstract

Background: Preclinical data demonstrate that E-cadherimesgion corresponds to
sensitivity to erlotinib (E). In TRIBUTE, (E plushemo trial vs. E) E-cadherin positive
patients (pts) had better outcomes than E-cadhegative pts. BR.21 was designed to
compare erlotinib (E) to no-treatment placebo (®) demonstrated E improved survival
in advanced NSCLC pts. Pt. tumor samples fromghidy provide the opportunity to
evaluate the relationships between E-cadherin Bmidad outcome in a placebo-
controlled study.

Methods: 163 residual pt tumor slides were stained foaBbkerin (Cell Signaling
Technologies) using immuno-histochemistry (IHC)in@ly-five tissues were deemed
evaluable based on unbiased pathologic/histologatuation. The % tumor cells
staining at a 0, +1, +2, and +3 staining intensigye determined. Cut-point analyses
were performed to compare overall survival (OS) pratyression-free survival (PFS)
between “positive” and “negative” E-cadherin to Ild€res using three different IHC
scoring systems: % tumor cells with any stainfdgumor cells with +2, +3 staining
intensity, and a modified H-score that summed theetfs in each intensity category with
a scoring range of 0 to 300.

Results The 95 samples evaluated were from pts demographconsistent with the
treatment groups for the overall BR.21 populatibfNs=731). The univariate Cox
proportional hazard ratio (HR) for comparison aioE in the E-cadherin population was
0.69 compared to the univariate Cox proportionaldiR.76 in the overall BR.21
population and a multivariate Cox proportional HRO@3. Based on cut-point
sensitivity analyses, the E-cadherin positive (#t}moint was defined as tumors having
40% of tumor cells with +2 or +3 intensity. Uniiagte OS HR (with 95% CI) for E vs P
was 0.47 (0.26-0.88) in E-cadherin + pts compaoeahtOS HR for E vs P of 1.12 (0.52-
2.44) in E-cadherin - pts. The univariate OS HRHEecadherin + vs E-cadherin - in the
E pts was 0.68 (0.35-1.33) compared to an OS HR4H (0.69-3.15) in the P pts.

Conclusions: Based on a representative subset of samplesthismlacebo-controlled
trial, preliminary analyses indicate that E-cadheniay be a predictive marker for
outcome to E treatment in advanced NSCLC. Thesdtseagree with preclinical and
clinical results supporting E-cadherin as a mafieenhanced benefit from E.



Background
Wild-type EGFR-containing NSCLC cells and xenogathiow a range of sensitivities to
erlotinib depending on the degree to which theyehavwdergone an epithelial to
mesenchymal transition (EMT), as characterizecheyldss of E-cadherin and gain of
vimentin (sed-igures 1and2).

Figure 1: EMT process part one
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Figure 2: EMT process part two
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Clinically, the TRIBUTE trial demonstrated E-cadinetio be both prognostic and
predictive of erlotinib-treatment outcomes and akmathat identified a subset of
patients different from those who have increase@&E@rotein expression and
EGFR-copy number.

Combined with preclinical results, these findingggested E-cadherin plays a
mechanistic role in defining sensitivity to erlabiras well as providing a
molecular signature that may define NSCLC tumorstrbkely to respond to
erlotinib treatment.

TRIBUTE compared E-cadherin expression to clinaigtcomes in erlotinib plus chemo
versus chemo and an interaction between E-cadaedrchemotherapy cannot be ruled
out (sed-igure 3).

Figure 3: Clinical Correlation of EGFR inhibitors in Advanced NSCLC Patients in
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Study BR.21 compared erlotinib to no-treatment gtcand demonstrated

erlotinib provides significant benefit to advandeé8CLC patients in the"2and

3" line treatment settings (s€ure 4). Therefore, tumor samples from study

BR.21 provide the potential to further evaluaterglationships between E-
cadherin/ vimentin and clinical outcome in a trlecpbo-controlled study.

Figure 4: Overall Survival in study BR.21
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Methods

Tumor tissues from the NCIC-CTG BR.21 trial werdextied primarily at time of
diagnosis using standard histological processefoforalin fixation and the production
of slides for tissue acquisition. Slides and bfoalere kept at ambient room conditions
before use.

Immunohistochemistry

The determination of E-cadherin and or vimentiot@in was determined by using
immunohistochemistry (IHC). Samples were initidhgated with a retrieval method to
maximize availability of epitopes (Target Retrie@lution [10X] [S1699] pH 6, Dako,
Carpinteria, CA, mixed 1:10 with deionized watefjfiter treating the samples with anti-
E-cadherin (clone 24E10; Cell Signaling, Danver&)Mr anti-vimentin primary
antibodies (1:100 clone V9; Dako, Carpinteria, CAgt were biotinylated, excess
antibody was removed by rinsing, and biomarkersaliged using the avidin-biotin
peroxidase-complex technique (Vectastain Elite ABCVector Laboratories,
Burlingame, CA) with secondary and tertiary antipsteps to label the antibodies with
HRP (horse radish peroxidase), and using DAB @&ninobenzidine) as the HRP
substrate.

Quantitation of Immunostaining and Analysis

Ninety-five samples were deemed acceptable fduatian and scored for
intensity (O, 1, 2, or 3) and percentage of taedet cells expressing an intensity level
was recorded as data. From these data, the pagecot target cells expressing any
intensity could be calculated, and the three sggparadigms could be developed using
these data:

* % Any Staining
* % of Staining of Intensity 2 or 3
e Composite H-Score

Representative examples of E-cadherin and vimestdining intensities are shown in
Figures 5A- 5Ewith positivity and negativity based on a > 40% wath +2, 3 scoring
as described in Results.



Histology and Scoring

Figure 5A. E-cadherin Positive/Vimentin Negative
(T =tumor, S = stroma)
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Figure 5B. E-cadherin Positive/Vimentin Positive
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Figure 5C. E-cadherin Positive/Vimentin Positive

Stroma
P Tumor
- /
E-cadherin Vimentin
BR21
Staining intensity Total % Staining intensity
cells with Total %
pos Score cells with Score
0 1 2 3 | membrane 0 1 2 3 | pos stain
ID General comments stain
single large tissue section - | 55 | 55 | 95 | 25 75 150 | 30 | 20 | 20 | 30 70 150
7028 lung and tumor
Figure 5D. E-cadherin Negative/Vimentin Positive
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Figure 5E. E-cadherin Negative/Vimentin Positive
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Statistical Analysis

Disease progression as assessed by the investgadarsed for
progression-free survival (PFS) analysis.

Overall survival was defined as the time from thelg treatment start
date until date of death.

Using Univariate Kaplan-Meier analyses hazard satvere calculated at each of a large
number of cut points for E-cadherin and vimentinlyahose cut points for which there
was sufficient data were considered, with suffiti@efined as at least 10 patients in each
group, and each group being 20-80% of the sizhetdtal number of evaluable patients.

Hazard ratios < 1 indicated that erlotinib had len@S or PFS than Placebo,
or that Positive marker had longer OS or PFS thegative Marker.

Hazard ratios > 1 indicated that Placebo had lo@ggor PFS than erlotinib,
or that Negative marker had longer OS or PFS tluaitiPe marker.

Once the cut-points were established treatmenidmdrker interaction analyses
were performed to assess the predictive valuedf bemarker.



Results
Demographics of Tested Population

E-cadherin and vimentin data were obtained for ed&@b (57 erlotinib, 38 placebo)
tumor tissue samples that were representativeeobvierall population (s€Bable 1).
Survival and PFS hazard ratio (E vs. P) outcomes sienilar to those observed in
the overall study population: OS HR = 0.76 in @igpopulation vs OS HR = 0.69
for in EMT marker-evaluable subset. PFS HR=0.6dvierall population vs PFS
HR=0.72 in EMT marker-evaluable subgroup.

Table 1: Patient Demographics: All Patients vs Pagints with E-cadherin or
Vimentin Results

All Patients Patients with E -cadherin
N=731 or Vimentin Results
(N=95)

Characteristics n (%) n (%)
Gender

Female 256 (35) 36 (38)

Male 475 (65) 59 (62)
Age (Years)

18-39 11 () 0 ©)

40-64 441 (60) 61 (64)

?65 279 (38) 34 (36)
Race

White 567 (78) 84 (88)

Black 30 4) 6 (6)

Native/Aboriginal 1 (<1) 0 0)

Oriental 91 a2) 5 (5)

Indian Subcontinent 1 (<1) 0 (0)

Other 41 (6) 0 (0)
Smoking History

Never smoked 146 (20) 20 (21)

Current or Ex-smoker 545 (75) 68 (72)

Unknown 40 (5) 7 @)
Histological Classification

Adenocarcinoma 365 (50) 49 (52)

Squamous 222 (30) 35 37)

Undifferentiated Large Cell 64 9) 9 (6)



Cut-point Sensitivity Analysis

Based on the sensitivity analyses, a cut poin08b 4taining of intensity 2 or 3 was
chosen for E-cadherin (s@able 2).

Table 2 E-cadherin Staining of Intensity 2 or 3: By Treament Arm, Comparing Positive vs Negative

PFS,% of Cells Stained Intensity 2 or 3 for E-cadherin 0S,% of Cells Stained Intensity 2 or 3 for E-cadherin
Erlotinib Placebo Erlotinib Placebo
Cut
Point
(%) |N(P,N)| HR (95% CI) N (P, N) HR (95% ClI) N (P, N) HR (95% Q) N (P, N) HR (95% ClI)
1 53,4 37,1 53,4 37,1
10 51,6 37,1 51,6 37,1
15 46,11 30,8 46,11 30,8
20 44,13 | 0.675 (0.350, 1.302) 30,8 44,138 0(63205, 1.309 30,8

25 39,18 | 0.616 (0.338, 1.123) 24,14 1412 (0.89%1)| 39,18 0.709 (0.360, 1.395) 24, 14 1.765 (0.788, 3.951)
30 39,18 | 0.616 (0.338,1.123) 24,14  1.412 (0.8¥1)| 39,18 0.709 (0.360, 1.395) 24, 14 1.765 (0.788, 3.951)
35 38,19 | 0.571(0.316, 1.034) 22,16 1.336 (0.8859)| 38,19 0.682 (0.350, 1.32}) 22,16 1.475 (0.690, 3.153)
40 38,19 | 0.571(0.316,1.034) 22,16 |1.336(0.672,2.659) 38,19 |0.682 (0.350,1.327) 22,16 |1.475 (0.690, 3.153)
45 28,29 | 0.821(0.467, 1.444) 16, 22 1.209 (0.80€B9)| 28, 29 0.965 (0.505, 1.844) 16, 22 1.173 (0.564, 2.440)
50 27,30 | 0.797 (0.453, 1.403) 16, 22 1.209 (0.80£89)| 27,30 0.885 (0.462, 1.696) 16, 22 1.173 (0.564, 2.44D)
55 21,36 | 0.813(0.450, 1.467) 10, 28 1.316 (0.288H6)| 21, 36 0.865 (0.440, 1.701) 10, 28 1.471 (0.661, 3.272)
60 20,37 | 0.767 (0.421, 1.398) 10, 28 1.316 (0.288%H6)| 20, 37 0.860 (0.432, 1.712) 10, 28 1.471 (0.661, 3.272)

65 14,43 | 0.883(0.450, 1.735) 8,30 14,43 1(81633, 2.732 8,30
70 12,45 | 0.985 (0.489, 1.985) 8, 30 12, 4% 1(846r9, 2.854 8,30
75 8,49 6,32 8,49 6,32
80 8,49 6, 32 8,49 6, 32
85 6, 51 3,35 6, 51 3,35

90 6, 51 3,35 6, 51 3,35




Using this cut point, 63% of evaluable patientseveassified as positive E-cadherin and
37% were classified as negative E-cadhefiable 3shows PFS and OS for patients who
were positive or negative for E-cadherin.

Table 3: E-cadherin Staining of Intensity 2 or 3By E-cadherin Status, comparing Erlotinib vs
Placebo

PFS,% of Cells Stained Intensity 2 or 3 for E-cadherin 0S,% of Cells Stained Intensity 2 or 3 for E-cadherin
Positive E-cadherin Negative E-cadherin Positive adherin Negative E-cadherin

Cut
Point | N (E,

(%) P)* HR (95% CI) N (E, P)* HR (95% CI) N (E, P)* HR (95% CI) N (E, P)* HR (95% CI)

1 53,37 | 0.680 (0.435, 1.065) 4,1 53, 37 0.6781® 1.108 4,1

10 51,37 | 0.651 (0.414, 1.023) 6,1 51, 31 0.65296, 1.072 6,1

15 46,30 | 0.589 (0.360, 0.964) 11, 8 46, 3 0(86271, 0.805 11,8

20 44,30 | 0.621 (0.378, 1.018) 13,8 44, 3 0(bm®n1, 0.861 13,8

25 39,24 | 0.521 (0.299, 0.90¢

~

18,14  1.228 (0.2897)| 39,24 0.463 (0.255, 0.84p) 18,14 1.195 (0.521, 2.745)
18,14  1.228 (0.2897)| 39,24 0.463 (0.255, 0.84p) 18,14 1.195 (0.521, 2.745)
35 38,22 | 0.518(0.292,0.917) 19, 16 1.179 (0.2889)| 38,22 0.474 (0.256, 0.878) 19, 16 1.123 (0.517, 2.43p)
40 38,22 | 0.518(0.292,0.917) 19,16 |1.179(0.582,2.389) 38,22 |0.474(0.256,0.878) 19,16 |1.123(0.517,2.439)
45 28,16 | 0.535 (0.268, 1.06¢ 29, 22 0.828 (0.454)| 28,16 0.545 (0.266, 1.116) 29, 22 0.783 (0.410, 1.498)
50 27,16 | 0.526 (0.262, 1.05¢ 30, 22 0.835 (0.26899)| 27,16 0.512 (0.247,1.059) 30, 22 0.818 (0.431, 1.558)
55 21,10 | 0.555(0.233,1.319) 36, 28 0.822 (0.48381)| 21,10 0.415 (0.169, 1.018) 36, 28 0.814 (0.459, 1.445)
60 20,10 | 0.536 (0.223, 1.289) 37, 28 0.832 (0.4%94)| 20,10 0.444 (0.181, 1.089) 37,28 0.811 (0.459, 1.43B)

30 39,24 | 0.521 (0.299, 0.90¢

~

~

~

65 14,8 43,30 | 0.840 (0.509, 1.386) 14,8 43, 30 0.714 (0.413, 1.233)
70 12,8 45,30 | 0.825(0.501, 1.3%7) 12,8 45, 30 0.718 (0.417, 1.235)
75 8,6 49,32 | 0.827(0.513,1.334) 8,6 49, 32 0.734 (0.434, 1.241)
80 8,6 49,32 | 0.827(0.513,1.334) 8,6 49, 32 0.734 (0.434, 1.241)
85 6,3 51,35 | 0.779 (0.491,1.235) 6,3 51, 35 0.682 (0.411, 1.131)

90 6,3 51, 35 0.779 (0.491,1.235) 6,3 51, 35 0.682 (0.411, 1.131)




Based on the sensitivity analysis, a cut point@¥olstaining of any intensity was chosen
for vimentin (sedable 4).

Table 4 Vimentin Staining of Any Intensity: By Treatment Arm, Comparing Positive vs Negative

PFS,% of Cells Stained for Vimentin 0S,% of Cells Stained for Vimentin
Erlotinib Placebo Erlotinib Placebo
Cut
Point
(%) |N(P,N)| HR (95% CI) N (P, N) HR (95% ClI) N (P, N) HR (95% Q) N (P, N) HR (95% ClI)
1 19,38 | 0.524 (0.281, 0.978) 16, 22 1.673 (0.83%1)| 19,38 0.652 (0.323, 1.316) 16, 22 1.274 (0.627, 2.59
5 18,39 | 0.509 (0.268, 0.965) 14, 24 2.444 (1.53485) 18, 39 0.600 (0.291, 1.23y) 14,24 1.935 (0.932, 4.01
10 16,41 | 0.433 (0.220,0.853) 12,26 |2.071(0.943,4.549) 16,41 |0.649 (0.306,1.375) 12,26 |2.319 (1.089, 4.940
15 14,43 | 0.394 (0.189, 0.819) 9, 29 14, 438 0(6436, 1.417 9,29
20 14,43 | 0.394 (0.189, 0.819) 9, 29 14, 48 0(6436, 1.417 9, 29
25 13,44 | 0.361 (0.167,0.779) 8, 30 13, 44 0(b6H48, 1.286 8,30
30 13,44 | 0.361 (0.167,0.779) 8, 30 13, 44 0(b6H48, 1.286 8,30
35 10, 47 7,31 10, 47 7,31
40 10, 47 7,31 10, 47 7,31
45 6,51 7,31 6,51 7,31
50 6, 51 7,31 6, 51 7,31
55 4,53 7,31 4,53 7,31
60 4,53 7,31 4,53 7,31
65 2,55 5,33 2,55 5,33
70 2,55 5,33 2,55 5,33
75 2,55 3,35 2,55 3,35
80 2,55 2,36 2,55 2,36
85 0, 57 1,37 0,57 1,37
90 0, 57 1,37 0, 57 1,37




Using this cut point, 29% of evaluable patientseveassified as positive vimentin and
71% were classified as negative vimenfiable 5shows PFS and OS for patients who
were positive or negative for vimentin.

Table 5: Vimentin Staining of Any Intensity: By Vimentin Status, comparing Erlotinib vs Placebo

PFS,% of Cells Stained for Vimentin 0S,% of Cells Stained for Vimentin
Positive Vimentin Negative Vimentin Positive Vimetin Negative Vimentin

Cut

Point | N (E,

(%) P)* HR (95% Cl) N (E, P)* HR (95% CI) N (E, P)* HR (95% CI) N (E, P)* HR (95% CI)
1 19,16 | 0.358 (0.167, 0.767) 38, 22 1.098 (0.6307) 19, 16 0.449 (0.203, 0.994) 38, 22 0.851 (0.461, 1.568)
5 18,14 | 0.289 (0.124, 0.670) 39, 24 1.158 (0.6778)| 18,14 0.315 (0.136, 0.73p) 39, 24 1.008 (0.556, 1.829)
10 16,12 | 0.277 (0.110,0.695) 41,26 |1.114 (0.665,1.865) 16,12 |0.257 (0.105,0.633) 41,26 |0.987 (0.553, 1.763)
15 14,9 43,29 | 1.093 (0.664,1.799) 14,9 43,29 0.905 (0.521, 1.570)
20 14,9 43, 29 1.093 (0.664, 1.799) 14,9 43, 29 0.905 (0.521, 1.570)
25 13,8 44,30 | 1.062 (0.650, 1.734) 13,8 44, 30 0.920 (0.536, 1.580)
30 13,8 44,30 | 1.062 (0.650, 1.734) 13,8 44, 30 0.920 (0.536, 1.580)
35 10,7 47,31 0.936 (0.580, 1.509) 10,7 47,31 0.868 (0.512, 1.471)
40 10,7 47,31 | 0.936 (0.580, 1.509) 10,7 47,31 0.868 (0.512, 1.471)
45 6,7 51, 31 0.842 (0.525, 1.392) 6,7 51, 31 0.833 (0.495, 1.403)
50 6,7 51,31 | 0.842(0.525,1.352) 6,7 51, 31 0.833 (0.495, 1.403)
55 4,7 53,31 | 0.853(0.534,1.364) 4,7 53,31 0.815 (0.486, 1.369)
60 4,7 53,31 0.853 (0.534, 1.364) 4,7 53,31 0.815 (0.486, 1.369)
65 2,5 55,33 | 0.822(0.521,1.296) 2,5 55, 33 0.789 (0.479, 1.302)
70 2,5 55, 33 0.822 (0.521, 1.296) 2,5 55, 33 0.789 (0.479, 1.302)
75 2,3 55,35 | 0.792(0.507,1.239) 2,3 55, 35 0.767 (0.470, 1.291)
80 2,2 55, 36 0.781 (0.501, 1.216) 2,2 55, 36 0.751 (0.462, 1.220)
85 0,1 57,37 0.700 (0.451, 1.086) 0,1 57,37 0.692 (0.428, 1.119)
90 0,1 57,37 | 0.700(0.451,1.086) O, 1 57,37 0.692 (0.428, 1.119)

Co-expression of tumor E-cadherin and vimentirha patient population was

determined using the established cut points: 164e@tamples were positive for both
E-cadherin and vimentin; 14% were negative for Bheain and positive for vimentin;
47% were positive for E-cadherin and negative forentin; 23% were negative for both
E-cadherin and vimentin.



Comparison to clinical endpoints

The overall survival, PFS, and response rate fon eaarker, using the optimal
cut point described above, and each treatmentrasepted in Kaplan Meier
figures. The results demonstrate that the E-caalleat point is associated with
more favorable OS, PFS and RR in the positive Hwead expression group.
Vimentin showed a similar result. Based on the witimecut-point, patients
expressing positive vimentin have longer overali/stal and progression-free
survival and a better response rate than patieptessing negative vimentin in
the erlotinib arm.This effect was not observed in the placebo arm.

Overall Survival Analysis for E-cadherin

Note: High = positive; Low = negative

Univariate HR for all patients : 0.76
HR for evaluable patients (N=95): 0.69
Interaction: Treatment x E-cadherin p-value=0.11



Progression-free Survival for E-cadherin

Note: High = positive; Low = negative

Univariate HR for all patients: 0.64
HR for evaluable patients (N=95): 0.72
Interaction: Treatment x E-cadherin p-value= 0.07



Overall Survival for Vimentin

Note: High = positive; Low = negative

Interaction: Treatment x Vimentin p-value = 0.02



Progression-free Survival for Vimentin

Note: High = positive; Low = negative

Interaction: Treatment x Vimentin p-value = 0.002



Table 6: Response Rates in Patients with Measurabtlisease by E-Cadherin/Vimentin Results

Characteristic

All Patients

Patients with Known
EMT Marker Results

E-Cadherin

positive

negative

Vimentin

Negative
Positive
E-Cadherin/
Vimentin
positive/negative
positive/positive

negative/negative

negative/positive

CR+PR CR+PR+SD
Erlotniib Placebo Erlotinib Placebo
n/N % 95% ClI n/N % 95% P- n/N % 95% n/N % 95% ClI P-Value
Cl value Cl
39/406 9.6 6.9, 2/20 1.0 0.1, <0.001 | 220/ 54.2 49.2, 69/2 335 27.1,40.4 <0.001
12.9 6 35 406 59.1 06
4/49 8.2 2.2, 0/35 0.0 0.137 28/4 57.1 43.3, 14/3 40.0 23.8,57.2 0.184
19.6 9 71.0 5
3/32 9.4 2.0, 0/21 0.0 0.269 20/3 625 43.7, 6/21 286 11.3,52.2 0.024
25.0 2 78.9
1/17 5.9 0.2, 0/14 0.0 1.000 8/17 47.1 23.0, 8/14 57.1 28.9,82.3 0.722
28.7 72.2
0/33 0.0 0/26 0.0 1.000 18/3 54.6 36.4, 12/2 46.2 26.6,66.6 0.604
3 71.9 6
4/16 25.0 7.3, 0/9 0.0 0.260 10/1 625 35.4, 2/9 22.2 2.8,60.0 0.097
524 6 84.8
0/23 0.0 0/16 0.0 1.000 14/2 60.9 38.5, 5/16 31.3 11.0,58.7 0.105
3 80.3
3/9 33.3 7.5, 0/5 0.0 0.258 6/9 66.7 29.9, 1/5 20.0 0.5,71.6 0.266
70.1 92.5
0/10 0.0 0/10 0.0 1.000 4/10 40.0 12.2, 7/10 70.0 34.8,93.3 0.370
73.8
1/7 14.3 0.4, 0/4 0.0 1.000 a4/7 57.1 18.4, 1/4 25.0 0.6, 80.6 0.546
57.9 90.1




Conclusions

Analysis of residual tissues samples from the NEICTG BR.21 study that were
positively representative of the overall populatt@monstrated that E-cadherin and
vimentin identify subsets of patients that apgeagain greater benefit than the overall
population from the treatment of erlotinib.

While encouraging, the data comes from a retrospeanalysis of a small subset of the
overall population. Therefore, it is hoped thats#éndings will spur interest in analysis
of these markers in other clinical trials to furtkalidate their utility in guiding treatment
with EGFR TKI inhibitors.



