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INTRODUCTION (I)

» Prostate cancer (PC)
« 15" in incidence (3)

< 29 in mortality (3)

<« Some patients present with metastatic disease
< Progression relies on androgen receptor (AR) nuclear signaling

<+ Androgen deprivation therapy (ADT) = backbone of initial
therapy (alone or in combination) = chemical castration

<+ Disease progression while on ADT - castration-resistant PC
(CRPC)

<« CRPC continues to be driven by AR signaling due to AR splice
variants (AR-Vs) lacking the ligand binding domain




INTRODUCTION (Il)
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INTRODUCTION (lll)

» Resistance to taxane therapy is a significant challenge
< Mulfiple mechanisms simultaneously — not all of them apply to all taxanes

<« None of them proven until now

» Cabazitaxel (recently approved by US FDA — 279 [ine) retains activity
in many docetaxel-refractory patients with metastatic castration

resistant prostate cancer (MCRPC)

Central clinical hypothesis

» Some patients with mCRPC with a suboptimal initial prostate-specific
antigen (PSA) decline with their first taxane can subsequently
achieve a PSA response by an early switch to a second taxane
before clinical progression




INTRODUCTION (IV)

Centiral biomarker hypothesis

» Liquid biopsy: blood-derived circulating
tumor cells (CTCs) from mCRPC patients =
biomarkers for taxane
sensitivity/resistance

» Evidence of association between CITC-
specific DTE and clinical response

< Microtubule bundling

<« Decrease in AR nuclear localization (ARNL)

Absence of evidence of DTE is
associated with taxane resistance

Cytoplasmic AR

o




INTRODUCTION (V)

Workflow of CTC isolation and molecular characterization from PC

atients

Workflow for CTC capture, High Throughput Imaging and High Resolution Analysis of Individual CTCs

Whole Blood
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Shown are 9 of the 5500 GEDI micro-posts with captured

CTCs (at low 10x magnification).

CTC

Low resolution chip scanning (10x imaging)

imaging

Leukocyt

High resolution imaging (63x magnification)

High resolution CTC images are inspected in order to eliminate
false-positives and subjected to further image analysis to evaluate
percent nuclear AR. Shown are representative images of a true
CTC and a nearby leucocyte.

High resolution CTC

Algorithm identifies CTCs from
low-resclution images based on:

. Size and shape
. DAPI +
. CK +

Individual positions of putative CTCs
are marked, rank-ordered by
descending CK expression and
subjected to high resolution {(63x)
imaging




INTRODUCTION (V1)

Objective of TAXYNERGY Trial

» Prospectively evaluate the benefit of early switch
from docetaxel to cabazitaxel or vice versa using
early PSA changes (first 12 weeks of therapy)

» Single-cell analysis: CTC-specific DTE = sensitivity
to taxane freatment




METHODS (1)

» Population: chemotherapy-naive patients with progressive
MCRPC
< Eastern Cooperative Oncology Group performance score (ECOG PS) of O to 2

<« No prior p isotope therapy, whole pelvic radiotherapy, or radiotherapy to >30%
of bone marrow was allowed

< Patients with neuropathy grade >2 were excluded
< Prior hormonal therapy and immunotherapy were allowed

» Noncomparative randomized blinded study, 2:1 to
docetaxel 75 mg/m? or cabazitaxel 25 mg/m? every 3
weeks plus daily prednisone 10 mg




METHODS (II)
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METHODS (Ill)

Coprimary (biomarker) endpoint:

» CTCs at baseline (cycle 1 day 1 [C1D1])
were compared with CTCs isolated after |

week of treatment (cycle 1 day 8 [C1D8])
for percent ARNL (% ARNL)

Statistical considerations

» Sample size determination based on
historical PSA response rate 45.4% (intent-to-
treat population in TAX327 study)

R1881 PTX / R1881

Lower Nuclear AR
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RESULTS (1)

REMEMBER!!
» Primary endpoint of study = PSA response > 50%

Table 1. Summary of Patients by Treatment and Taxane Switch (treated
population)

No. of Patients (%)

All
Patients Cabazitaxel Docetaxel
Switch Status (N = 61) n = 22) (n = 39)

No taxane switch 46 (75.4) 19 (86.4) 27 (69.2)
No switch after cycle 4 33 (54.1) 13 (69.1) 20 (51.3)
Switch not applicable* 13 (21.3) 6 (27.3) 7 (17.9)

Taxane switch 15 (24.6) 3 (13.6) 12 (30.8)

*Patients who discontinued treatment before cycle 5.




RESULTS (Il

33 (54.1%) 13 (21.3%)

>30% reduction of Discontinued

therapy before or at
PSA by .C4 - NO 15 (24.6%) o
switch

<30% reduction of
PSA by C4 >

switched

4

/ (46.7%)
Achieved PSA response




RESULTS (Ill)

Biomarker analysis: nuclear ar localization and tubulin bundling in ctcs

Mechanistic studies: taxanes impair
ARNL downstream of microfubule
relellivZelileln

Calculation of ZARNL at C1D1 and

CI1D8.
Is a decrease in %ARNL at C1D8
associated with PSA response?

Captured by geometrically enhanced
differential immunocapture

High(76) and low(32) % ARNL (44.0% v 64.1%,

respectively; P = .004)

(AR + nucleus)

High nuclear AR (76%)

Low nuclear AR (32%)

Fig 3. Representative high-resolution images of circulating tumor cells captured

by geometrically enhanced differential immunocapture with (A) high and (B) low
percent androgen receptor (AR) nuclear localization as assessed by quantita-

ive image analysis. Immunofluorescence staining for AR is indicated in green.

4’ 6-Diamidino-2-phenylindole staining for DNA (nucleus) is indicated in blue (arrow).




RESULTS (IV)
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Fig 4. Greatest prostate-specific antigen (PSA) change from baseline at any time on study according to mean percent androgen receptor nuclear localization (% ARNL) at
cycle 1day 8 (C1D8; after 1 week of therapy). (A) Comparison of the lower three quartiles versus the upper quartile of mean %ARNLatC1D8 (n = 31); PSA =50% decrease
from baseline was more common in patients with %ARNL in the lower three quartiles (71 %) than in patients with % ARNL in the upper quartile (29%). (B) Comparison of
increase versus decrease in % ARNL from cycle 1 day 1 (C1D1) to C1D8 (n = 25); PSA change from baseline was 40% in patients with increased mean % ARNL compared

with 67 % in patients with decreased mean %ARNL. Thirty-one patients had PSA change and evaluable circulating tumor cells (CTCs) at C1D8; 25 patients had PSA change
and evaluable CTCs at both C1D1 and C1D8.

PSA response >50%: PSA response >50%:

more common in patients with %ARNL at more common in patfient with

C1D8 that was in the lower three quartiles decreased mean %ARNL at C1D8
than in patients with %ARNL in the upper compared with C1D]1

auartile (than in men with increasing mean %ARNL)




RESULTS (V)

35 patients (55.6%) > >50% PSA response.
The lower limit of the 90% one sided Cl was 47.5 % which did not
overlap the rate of 45.4% in TAX 327

BOTTOM-LINE:

1) There is statistically significant correlation between ARNL and PSA
2)There is the possibility to predict the outcome of the treatment
early on, that is, in the 1t week after tfreatment




DISCUSSION (1)

Biomarker Hypothesis

» Based on preclinical dafta: AR trafficking along
the microtubules (dynein)

» First study to report changes in ARNL in CTCs in
patients with mCRPC

» The results showed a significant association of
%ARNL with sensitivity to tfaxane therapy.

» Different resistance mechanisms among taxanes
remain unclear




DISCUSSION (II)

Taxane resistance

Sensitivity Resistance
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-Presence of AR
variants




DISCUSSION (lll)

Taxane resistance

AR localization upon
taxane treatment

Cel membrane MT-me/ﬂng domain

DBD Hinge LBD
AR-FL

*Hinge missing

NTD DBD £ CE
ARV UTTYPXEU <




DISCUSSION (IV)
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DISCUSSION (V)

» CTC-specific ARNL observed as early as 1 week
after therapy Initiafion could be a potentially
more sensifive and specific biomarker of
subsequent clinical response compared to the
12-week PSA changes




DISCUSSION (VI)

s it enough to change clinical practice®?

» TAXYNERGY PSA response rate (55.6%)

» Of all the patients who switched therapy 46.7%
subsequently achieved a PSA response >50%

» Worth of investigating this approach in certain
patients

» Further studies to determine differences in OS
between the standard of car and the early
switch strategy proposed in the paper.




DISCUSSION (VII)

Limitations

» Limited sample size (only 15 patients switched)

» Unable to quantify MTB

» Short follow-up did not allow for OS to be reliably
calculated or determine whether any biomarker
signature was associated with improved survival




THANK YOU!!!

Prostate
Cancer




