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Supplemental material

Supplemental Figure 1. Sample disposition.

Blood samples sent for CTC analyses (n = 681)

Non-evaluable samples (n = 65)
Patient failed screening (n = 25)
4 Sample failed QC (n = 35)
Wrong timepoint (n = 2)
Duplicated sample (n = 3)
A 4
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Supplemental Figure 2. Distribution of CTC (left) and CTC-CIN (right) counts at baseline (red),
cycle 2 day 1 (green), and end of treatment (blue). Grey dots represent patients randomized to
ARPI and red dots represent patients randomized to cabazitaxel. n = patients with minimum CTC

or CTC-CIN count, N = total patients with evaluable samples per timepoint.
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Supplemental Figure 3. Parametric accelerated failure time (AFT) Weibull models of OS, ibPFS,
and time to PSA progression by baseline CTC-CIN count irrespective of treatment arm (left

column) and adjusting for treatment arm (right column).
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Supplemental Figure 4. Parametric accelerated failure time (AFT) Weibull models of OS, ibPFS,
and time to PSA progression by baseline CTC count irrespective of treatment arm (left column)

and adjusting for treatment arm (right column).
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Supplemental Figure 5. Swimmer plot of duration of RECIST 1.1 response by CTC-CIN counts at

baseline and treatment arm. Continuous line marks 24 weeks after randomization.
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Supplemental Figure 6. Swimmer plot of duration of PSA response by CTC-CIN count at baseline

and treatment arm. Continuous line marks 24 weeks after randomization.
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Supplemental Figure 7. Kaplan-Meier curves of OS from randomization by baseline CTC and

CTC-CIN counts (cut-off for CTC, 2/mL; cut-off for CTC-CIN, 1/mL).
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Supplemental Table 1. Data availability for CTC and CTC-CIN counts by timepoint and treatment arm.

Baseline C2D1 EOT

Both arms

CTC 237 198 149

CTC-CIN 215 195 142
ARPI only

CTC 117 98 72

CTC-CIN 106 96 68
Cabazitaxel only

CTC 120 100 77

CTC-CIN 109 99 74




Supplemental Table 2. CTC and CTC-CIN counts by timepoint and treatment arm.

Characteristic N ARPI, N =117 Cabazitaxel, N = 120 Overall, N = 237
CTC (Baseline) 237

Median (Q1, Q3) 2.47 (0.80, 7.56) 1.39 (0.57, 6.05) 2.03 (0.63, 7.09)

Min, Max 0.00, 127.48 0.00, 410.17 0.00, 410.17
CTC (C2D1) 198

Median (Q1, Q3) 2.57 (0.83, 8.41) 2.76 (0.58, 9.31) 2.70 (0.76, 8.98)

Min, Max 0.00, 174.40 0.00, 110.41 0.00, 174.40
CTC (EOT) 149

Median (Q1, Q3) 2.52 (0.52, 7.66) 2.34 (0.58, 7.14) 2.38 (0.55, 7.50)

Min, Max 0.00, 270.16 0.00, 493.20 0.00, 493.20
CTC-CIN (baseline) 215

Median (Q1, Q3) 0.73 (0.00, 1.99) 0.00 (0.00, 1.32) 0.00 (0.00, 1.69)

Min, Max 0.00, 63.43 0.00, 32.20 0.00, 63.43
CTC-CIN (C2D1) 195

Median (Q1, Q3) 0.68 (0.00, 2.53) 0.00 (0.00, 2.27) 0.00 (0.00, 2.43)

Min, Max 0.00, 198.40 0.00, 46.37 0.00, 198.40
CTC-CIN (EOT) 142

Median (Q1, Q3)

Min, Max

0.00 (0.00, 2.95)

0.00, 245.23

0.37 (0.00, 2.31)

0.00, 350.72

0.00 (0.00, 2.62)

0.00, 350.72




Supplemental Table 3. Baseline characteristics by treatment arm and baseline CTC-CIN count.

ARPI Cabazitaxel
CTC-CIN CTC-CIN CTC-CIN
Characteristic N Overall CTC-CIN low N Overall
high low high
(< 1/ml) (= 1/ml) (< 1/ml) (= 1/ml)
N = 106' N = 59" N = 47" N = 109" N =76 N = 33!
Age at screening 106 109
< 65 years 28 (26%) 17 (29%) 11 (23%) 26 (24%) 17 (22%) 9 (27%)
65 - 69 years 22 (21%) 12 (20%) 10 (21%) 28 (26%) 17 (22%) 11 (33%)
70 - 74 years 27 (25%) 17 (29%) 10 (21%) 19 (17%) 16 (21%) 3(9.1%)
> 75 years 29 (27%) 13 (22%) 16 (34%) 36 (33%) 26 (34%) 10 (30%)
ECOG PS 106 109
0 49 (46%) 32 (54%) 17 (36%) 47 (43%) 36 (47%) 11 (33%)
1 54 (51%) 26 (44%) 28 (60%) 59 (54%) 39 (51%) 20 (61%)
2 3(2.8%) 1(1.7%) 2 (4.3%) 3(2.8%) 1(1.3%) 2 (6.1%)
ADT duration 105 108
< 12 months 48 (46%) 25 (43%) 23 (49%) 51 (47%) 35 (47%) 16 (48%)
= 12 months 57 (54%) 33 (57%) 24 (51%) 57 (53%) 40 (53%) 17 (52%)
Gleason score 103 101
<6 9 (8.7%) 4 (6.8%) 5(11%) 15 (15%) 10 (14%) 5 (16%)
7 25 (24%) 11 (19%) 14 (32%) 26 (26%) 15 (22%) 11 (34%)
28 69 (67%) 44 (75%) 25 (57%) 60 (59%) 44 (64%) 16 (50%)
Pain 98 76 (78%) 36 (69%) 40 (87%) 103 72 (70%) 49 (68%) 23 (74%)
Visceral 106 37 (35%) 19 (32%) 18 (38%) 109 41 (38%) 24 (32%) 17 (52%)
metastases
PSA [ng/mL] 103 63 (19, 39 (16, 183) 120 (26, 105 61 (12, 39 (11, 104 (44,
223) 249) 162) 132) 283)
LDH [IU/L] 103  251(199, 224 (188, 322) 311 (236, 107 243 (202, 223 (193, 305 (239,
369) 407) 353) 334) 439)
ALP [IU/L] 105 124 (77, 97 (74, 144) 173 (108, 107 129 (86, 114 (75, 193 (107,
223) 549) 237) 194) 336)
Hemoglobin 106 123 (110, 124 (114, 136) 121 (109, 107 121 (112, 126 (115, 117 (110,
[g/dL] 134) 133) 132) 135) 121)
NLR [unitless] 103 3.40 (2.35, 3.40 (2.21, 344 (235, 106  3.4(2.3, 3.1(2.1, 3.8 (3.0,
5.03) 4.69) 6.00) 6.1) 5.6) 8.6)

n (%); Median (IQR)

10



Supplemental Table 4. Baseline characteristics by treatment arm and baseline CTC count.

ARPI Cabazitaxel
Characteristic N Overall CTC low CTC high N Overall CTC low CTC high
(< 2/ml) (= 2/ml) (< 2/ml) (= 2/ml)
N=117" N =52 N =65 N = 120" N =65 N =55
Age at 117 120
screening
< 65 years 30 (26%) 21 (40%) 9 (14%) 27 (23%) 17 (26%) 10 (18%)
65 - 69 years 24 (21%) 8 (15%) 16 (25%) 30 (25%) 13 (20%) 17 (31%)
70 - 74 years 31 (26%) 12 (23%) 19 (29%) 21 (18%) 10 (15%) 11 (20%)
> 75 years 32 (27%) 11 (21%) 21 (32%) 42 (35%) 25 (38%) 17 (31%)
ECOG PS 117 120
0 53 (45%) 29 (56%) 24 (37%) 51 (43%) 31 (48%) 20 (36%)
1 61 (52%) 21 (40%) 40 (62%) 66 (55%) 33 (51%) 33 (60%)
2 3(2.6%) 2 (3.8%) 1(1.5%) 3(2.5%) 1(1.5%) 2 (3.6%)
ADT duration 116 119
< 12 months 54 (47%) 25 (48%) 29 (45%) 54 (45%) 27 (42%) 27 (49%)
= 12 months 62 (53%) 27 (52%) 35 (55%) 65 (55%) 37 (58%) 28 (51%)
Gleason score 112 112
<6 9 (8.0%) 3(5.9%) 6 (9.8%) 17 (15%) 10 (16%) 7 (14%)
7 27 (24%) 6 (12%) 21 (34%) 28 (25%) 11 (18%) 17 (33%)
28 76 (68%) 42 (82%) 34 (56%) 67 (60%) 40 (66%) 27 (53%)
Pain 108 83 (77%) 35 (73%) 48 (80%) 113 81 (72%) 42 (67%) 39 (78%)
Visceral 117 40 (34%) 16 (31%) 24 (37%) 120 43 (36%) 24 (37%) 19 (35%)
metastases
PSA [ng/mL] 114 62 (19, 36 (12, 198) 104 (26, 116 61 (14, 36 (9, 118) 95 (30, 243)
235) 238) 160)
LDH [IU/L] 112 258 (199, 239 (195, 302 (208, 117 247 (202, 219 (193, 266 (214,
390) 335) 403) 351) 337) 397)
ALP [IU/L] 114 126 (77, 98 (72, 161) 141 (95, 117 126 (81, 105 (76, 169) 176 (95, 288)
233) 399) 235)
Hemoglobin 115 122 (110, 124 (111, 120 (110, 117 121 (113, 125 (112, 119 (113,
[g/dL] 134) 136) 130) 131) 135) 129)
NLR [unitless] 112 3.39 3.24 (1.95, 3.49 (2.57, 116 3423, 3.0(1.9,53) 3.8(28,7.4)
(2.35, 4.56) 5.54) 5.8)
4.99)

n (%); Median (IQR)

11



Supplemental Table 5. Multivariable Cox regression models of baseline CTC count and clinical outcomes.

ibPFS oS Objective response PSAs) response

(n =205) (n =205) (n=168) (n =190)
Characteristic HR' 95%CI'" p-value HR' 95% CI' p-value OR'" 95% CI' p-value OR'" 95% CI' p-value
CTC count

Low (< 2/ml) — — — — — — — —

High (= 2/ml)  1.14 0.80, 1.63 0.5 143 0.95,213 0.083 0.86 0.26,2.81 0.8 0.56 0.23,1.34 0.2
Treatment

ARPI — — — — — — — —

CBz 0.50 0.36,0.70 <0.001 0.53 0.36,0.77 0.001 3.85 1.23,14.9 0.030 3.21 1.49,7.30 0.004
log(PSA) 1.12 0.85,1.48 04 168 1.21,2.33 0.002 0.52 0.21,1.20 0.14 1.26 0.69,230 04
log(LDH) 1.70 0.71,4.10 0.2 264 1.02,6.83 0.045 0.16 0.00,4.20 0.3 0.62 0.07,4.90 0.7
log(ALP) 0.90 0.53,1.54 0.7 125 0.68,2.32 05 0.37 0.04,282 04 1.38 0.38,492 0.6
Hemoglobin 0.99 0.97,1.00 0.020 0.98 0.97,1.00 0.035 1.01 0.97,1.05 0.7 1.06 1.02,1.09 0.001
log(NLR) 1.58 0.84, 2.98 0.2 250 1.21,519 0.014 1.26 0.16,8.75 0.8 1.21 0.32,440 0.8
ECOG PS

0 — — — — — — — —

1 1.01 0.70,145 >09 1.17 0.78,1.76 05 1.43 0.50,423 05 1.23 0.56,2.75 0.6

2 2.78 0.92,8.36 0.069 4.47 1.21,16.5 0.024 0.00 >0.9 0.00 >0.9
ADT duration

< 12 months — — — — — — — —

2 12 months 1.17 0.81,1.68 04 1.09 0.73,164 07 050 0.15,153 0.2 0.88 040,196 0.8
Age at screening

< 65 years — — — — — — — —

65-69years 0.93 0.58, 1.51 0.8 096 055166 09 499 0.89,41.7 0.090 1.20 0.39,3.68 0.8

70-74years 0.94 0.56, 1.57 0.8 148 0.84,263 0.2 3.03 046,271 0.3 0.94 0.27,3.17 >0.9

2 75 years 0.79 0.48,1.30 04 113 0.64,197 07 3.28 055,280 0.2 1.33 044,407 0.6
Gleason score

<6 — — — — — — — —

7 1.08 0.59, 1.97 08 1.26 059,267 06 060 0.11,3.39 05 0.78 0.22,285 0.7

>8 1.33 0.74,2.39 03 1.84 0.89,382 0.10 0.75 0.17,366 0.7 0.59 0.19,1.93 04
Visceral
metastases

No — — — — — — — —

Yes 1.38 0.96,1.97 0.079 1.57 1.07,2.31 0.022 1.72 0.58,5.19 0.3 0.91 0.40, 2.01 0.8

1HR = Hazard Ratio, Cl = Confidence Interval, OR = Odds Ratio

12



Supplemental Table 6. Best radiological response by treatment arm and baseline CTC and CTC-CIN count.

ARPI CBz
Group Parameter N Low!' High' N Low' High'
Baseline CTC count 86 104
CR' 0 (0%) 0 (0%) 0 (0%) 0 (0%)
PR' 1(2%) 5 (11%) 15 (26%) 6 (13%)
SD' 23 (58%) 25 (54%) 33 (57%) 24 (52%)
PD’ 16 (40%) 16 (35%) 10 (17%) 16 (35%)
Baseline CTC-CIN count 81 97
CR' 0 (0%) 0 (0%) 0 (0%) 0 (0%)
PR! 2 (4%) 3(9%) 16 (23%) 4 (14%)
SD' 26 (54%) 19 (58%) 42 (61%) 9 (32%)
PD’ 20 (42%) 11 (33%) 11 (16%) 15 (54%)

'n (%); CR = Complete Response; PR = Partial Response; SD = Stable Disease; PD = Progressive Disease

13



Supplemental Table 7. Contingency tables for progressive vs non progressive disease as best overall response by

treatment arm and baseline CTC and CTC-CIN count.

ARPI CBz
Non- 95% p- Non- 95% p-
Group PD' OR!' PD’ OR!'
PD’ cl' value PD’ cI' value
CTC low 16 24 0.47, 10 48 0.14,
1.25 0.66 0.39 0.07
(40%) (60%) 3.29 (17%) (83%) 1.06
CTC high 16 30 16 30
(35%) (65%) (35%)  (65%)
CTC-CIN low 20 28 0.52, 11 58 0.05,
1.42 0.49 0.17 <0.001
(42%) (58%) 4.03 (16%)  (84%) 0.49
CTC-CIN high 11 22 15 13
(33%) (67%) (54%)  (46%)

'n (%); PD = Progressive Disease; OR = Odds Ratio; Cl = Confidence Interval

14



Supplemental Table 8. PSAso response rate by treatment arm and baseline CTC and CTC-CIN count.

Group

Parameter

ARPI (PSAs RR, 95%

c|)12

CBZ (PSAs0 RR, 95%

c|)12

Overall (PSAso RR, 95%

)%

Baseline CTC count

Baseline CTC-CIN

count

Low
High

Low

High

8/47; 17% (7.6%, 31%)
6/55; 11% (4.1%, 22%)

8/57; 14% (6.3%, 26%)

5/40; 13% (4.2%, 27%)

24/57; 42% (29%, 56%)
15/50; 30% (18%, 45%)

29/70; 41% (30%, 54%)

6/30; 20% (7.7%, 39%)

32/104; 31% (22%, 41%)
21/105; 20% (13%, 29%)

37/127; 29% (21%, 38%)

11/70; 16% (8.1%, 26%)

"n/No. obs.; %; 2Cl = Confidence Interval

15



Supplemental Table 9. Contingency tables for absence vs presence of a PSAs reponse by treatment arm and

baseliine CTC and CTC-CIN count group.

ARPI CBz
Non- Non-
PSAso 95% p- PSAso 95% p-
Group PSAso OR!' PSAso OR!'
response’ (o value response’ cr value
response’ response’
CTC 0.16, 0.47,
39 (83%) 8 (17%) 0.4 33 (58%) 24 (42%)  0.39 0.59 0.23
low 2.16 3.29
CTC
49 (89%) 6 (11%) 35(70%) 15 (30%)
high
CTC-
0.21, 0.52,
CIN 49 (86%) 8 (14%) 1 41(59%) 29 (41%) 017  0.36 0.04
3.34 4.03
low
CTC-
CIN 35(87%) 5 (13%) 24 (80%) 6 (20%)
high

n (%); OR = Odds Ratio; Cl = Confidence Interval

16



CARD trial sites

a. Austria
i. Medical University of Vienna, Vienna, Austria
ii. Ordensklinikum Linz GmbH Elisabethinen, Linz, Austria
b. Belgium
i. Erasme Hospital, Brussels, Belgium
ii.  Ghent University Hospital, Ghent, Belgium
iii. Institut Jules Bordet, Bruxelles, Belgium
iv.  Grand Hopital de Charleroi, Charleroi, Belgium
v. AZSint-Lucas, Brugge, Belgium
vi. KU Leuven-University Hospital of Leuven, Leuven, Belgium
c. Czech Republic
i. Palacky University Medical School and Teaching Hospital, Olomouc,
Czech Republic
ii. Medical School and University Hospital in Pilsen, Pilsen, Czech
Republic
iii. Masarykuv Onkologicky Ustav, Brno, Czech Republic
iv. Thomayerova Nemocnice, Praha, Czech Republic
d. France
i. Jean Godinot Institute, Reims, France

ii. Foch Hospital, Suresnes, France



Vi.

Vii.

viii.

Xi.

Jean Perrin Center, Clermont Ferrand, France

Strasbourg University Hospital, Strasbourg, France

Saint Louis Hospital, Paris, France

J Paolii Calmettes Institute, Marseille, France

Institut Gustave Roussy and University of Paris Sud, Villejuif, France
CHU Bretonneau, and University Frangois Rabelais, Tours, France
Centre Val D Aurelle, Montpellier, France

Centre Léon Bérard, Lyon, France

ARIO (Centre armoricain de radiologie, imagerie médicale et

oncologie), Plerin, France

e. Germany

Vi.

Vii.

viii.

Studienpraxis Urologie, Nurtingen, Germany

Urologicum Duisburg, Duisburg, Germany

University Medical Centre Mannheim, Mannheim, Germany
Universitaetsklinikum Muenster, Muenster, Germany

Onkologie Aschaffenburg, Aschaffenburg, Germany

Jena University Hospital, Jena
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