
original
reports

Platinum-Based Chemotherapy in Metastatic
Prostate Cancer With DNA Repair
Gene Alterations
JoseMauricioMota, MD, PhD1; Ethan Barnett, MA1; Jones T. Nauseef, MD, PhD2; Bastien Nguyen, PhD3; Konrad H. Stopsack, MD,MPH4;

Andreas Wibmer, MD5; Jessica R. Flynn, BSc6; Glenn Heller, PhD6; Daniel C. Danila, MD1,2; Dana Rathkopf, MD1,2;

Susan Slovin, MD, PhD1,2; Philip W. Kantoff, MD4; Howard I. Scher, MD1,2; Michael J. Morris, MD1,2; Nikolaus Schultz, PhD3,6;

David B. Solit, MD1,2,3,7; and Wassim Abida, MD, PhD1,2

abstract

PURPOSE Alterations in DNA damage repair (DDR) genes occur in up to 25% of patients with metastatic
castration-resistant prostate cancer (mCRPC) and may sensitize to platinum chemotherapy. We aimed to
evaluate the efficacy of platinum-based chemotherapy in DDR-mutant (DDRmut) mCRPC.

METHODS We assessed response to platinum chemotherapy based on DDR gene alteration status in men with
mCRPC who underwent tumor and germline genomic profiling. Patients with deleterious alterations in a gene
panel that included BRCA2, BRCA1, ATM, PALB2, FANCA, and CDK12 were considered DDRmut.

RESULTS A total of 109 patients with mCRPC received platinum-based chemotherapy between October 2013
and July 2018. Sixty-four of 109 patients were taxane refractory and poly (ADP-ribose) polymerase inhibitor
(PARPi) naı̈ve. Within this subset, DDRmut was found in 16/64 patients (25%) and was associated with an
increased likelihood of achieving a prostate-specific antigen (PSA) decline of 50% or more from baseline
(PSA50; odds ratio, 7.0; 95% CI, 1.9 to 29.2). Time on platinum chemotherapy tended to be longer in the
DDRmut group (median, 3.0 v 1.6 months; hazard ratio, 0.55, 95% CI, 0.29 to 1.24). No difference in survival
was detected. Of 8 patients with DDRmut disease who received platinum-based therapy after a PARPi, 3/7
evaluable patients had radiographic partial response or stable disease, and 2/7 had a PSA50 response. None of
4 patients with ATM mutations had platinum responses regardless of prior PARPi exposure.

CONCLUSION Patients with DDRmut disease had better response to platinum-based chemotherapy, suggesting
that DDR status warrants prospective validation as a potential biomarker for patient selection. Responses to
platinum chemotherapy were observed in BRCA-altered prostate cancer after PARPi progression. Additional
studies are needed to determine the predictive role of individual genes on platinum sensitivity in the context of
other clinical and genomic factors.

JCO Precis Oncol 4:355-366. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Platinum-based chemotherapy has been shown to
confer palliative benefit, objective responses, and
longer progression-free survival in phase II studies
of metastatic castration-resistant prostate cancer
(mCRPC), although improved overall survival (OS)
has not been demonstrated.1-4 Specific patient sub-
populations may derive more meaningful benefit, in-
cluding patients with aggressive variants of prostate
cancer5 or patients with genomic defects in DNA
damage repair (DDR) pathways.6,7

Up to 25% of men with mCRPC harbor tumor somatic
or germline alterations in DDR.8-11 Deleterious geno-
mic alterations in these genes, including BRCA2,
BRCA1, ATM, PALB2, and FANCA, are associated
with deficiency in DNA damage sensing or repair and
may sensitize tumors to platinum chemotherapy6,7,12

or to poly (ADP-ribose) polymerase (PARP) inhibitors

(PARPi).13,14 Several studies are ongoing to confirm
the role of BRCA alterations in predicting response to
PARPi and to explore the role of less frequently altered
genes in this context (ClinicalTrials.gov identifiers:
NCT02952534, NCT02975934, NCT02987543, and
NCT02854436).

We leveraged a prospective, institution-wide, tumor
somatic and germline molecular profiling initiative to
examine the association between somatic and germ-
line mutations in DDR and response to platinum
chemotherapy. We also asked whether patients with
DDR gene alterations could respond to platinum
therapy after progression on a PARPi.

METHODS

Study Design and Patients

We searched the Memorial Sloan Kettering Cancer
Center (MSKCC) clinical database to identify patients
with prostate cancer who underwent tumor and
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germline genomic sequencing and received platinum-
based chemotherapy between October 1, 2013, and July
30, 2018, as part of the prospective Memorial Sloan Ket-
tering Integrated Molecular Profiling of Actionable Cancer
Targets (MSK-IMPACT) initiative (ClinicalTrials.gov identi-
fier: NCT01775072). Eligible patients had histologically
confirmed mCRPC and received at least 1 cycle of car-
boplatin or cisplatin as monotherapy or in combination with
a taxane or etoposide. We excluded patients with pure
nonadenocarcinoma histology (eg, pure small-cell carci-
noma); patients who received platinum chemotherapy for
non-mCRPC, DDR mutant (DDRmut) disease with micro-
satellite instability (MSI)-high prostate cancer; and patients
whose profiled tumor was acquired more than 90 days after
receiving platinum chemotherapy (Fig 1). Chart review was
performed to extract clinical and pathologic data. MSKCC
Institutional Review Board approval was obtained prior to
any study-related procedures.

Tumor Sequencing and DDR Gene Status

Tumor sequencing was performed using the MSK-IMPACT
clinical sequencing assay, a hybridization capture-based,
next-generation sequencing platform.15,16 Sixty-six percent
of patients also consented to matched germline analysis.17

Patients were defined as DDRmut if they harbored a
deleterious somatic alteration18 or pathogenic germline
alteration17 in a gene associated with DNA repair pathway
as previously described.10 CHEK2,19 NBN,20 RAD50,21

RAD51,22 and RAD51C23 were added to this panel
based on a literature search showing these genes are also
implicated in homologous recombination/DNA damage
recognition and repair. Therefore, our DDR panel consisted
of a total of 13 genes: ATM, ATR, BRCA1, BRCA2, CDK12,
CHEK2, FANCA, MRE11, NBN, PALB2, RAD50, RAD51,
andRAD51C. Tumors with deleterious alterations in at least
1 of these genes, predicted to result in loss of function of at
least 1 allele per OncoKB annotation,17 were considered
DDRmut. Tumors harboring no alterations or only variants

of unknown significance (per OncoKB)18 in these genes were
categorized as DDR wild type (DDRwt). Patients with known
MSI-high prostate cancer were excluded from analysis if they
had a mutation in a DDR gene because of the high likelihood
that these mutations represented passenger alterations in
patients whose tumors exhibited a high tumor mutation
burden.24 Zygosity for patients with DDRmut was determined
using FACETS.25 Biallelic loss was defined as loss of wild-type
alleles through mutation, deletion, or chromosomal rear-
rangement, or a combination of these events, including
a deleterious alteration with loss of heterozygosity. Two
distinct deleterious alterations in a single tumor were as-
sumed to result in biallelic loss. Monoallelic loss indicates
a deleterious alteration with retention of the wild-type allele.

Outcomes and Statistics

The association between DDR mutations and a 50% pros-
tate-specific antigen (PSA) decline from baseline while
receiving platinum therapy (PSA50) response was evalu-
ated using a logistic regression model. Patients were
considered evaluable for PSA50 response if they had
a baseline PSA (ie, PSA within 3 weeks prior to chemo-
therapy start) of at least 2.0 ng/mL and at least 1 PSA value
beginning 30 days after the start of platinum-based che-
motherapy. The relationship between DDR mutations and
time on treatment (ToT), defined as the time from start of
platinum-based chemotherapy to the last day of treatment
or OS from start of platinum-based chemotherapy was
evaluated using the Cox proportional hazards model. All
outcomes were adjusted for pretreatment PSA, Gleason
score, and the presence of visceral metastasis. Radiologic
responses were determined by RECIST 1.1, as assessed by
an experienced radiologist (A.W.).

RESULTS

Cohort Characteristics

A total of 140 patients with prostate cancer were identified
as having received platinum-based chemotherapy, either
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as monotherapy or in combination, and having undergone
genomic profiling. Of these, 31/140 (22%) were excluded
from analysis because of pure nonadenocarcinoma
histology (eg, small cell), platinum therapy given for non–
castration-resistant disease, tumor profiling performed on
a sample acquired after platinum therapy, or MSI-high
status (Fig 1). Of the remaining 109 patients, we initially
focused on 64 patients who were PARPi naı̈ve and taxane
refractory prior to starting platinum-based chemotherapy,
where response was less likely to be attributed to the
platinum-combination agent if it was a taxane (Fig 1).

Of these 64 patients, 16 (25%) were DDRmut and 48
(75%) were DDRwt, in line with frequencies identified in
larger datasets.8,9 The most frequently altered DDR gene
was BRCA2 in 6 patients (9% of total and 37% of the
DDRmut population), with deleterious alterations also ob-
served in ATM, FANCA, CDK12, PALB2, and RAD51
(Fig 1). One patient had concurrent germline ATM and
somatic RAD51 alterations, and another patient had
concurrent CDK12 and FANCA alterations. Patient clinical
characteristics are summarized in Table 1. Median age and
the proportion of patients with neuroendocrine features on

Patients with prostate cancer treated with 
platinum-based chemotherapy who

underwent MSK-IMPACT sequencing
(N = 140)

Prior taxane treatment
(n = 70)

No prior taxane
treatment
(n = 39)

No prior PARPi 
treatment
(n = 64)

Prior PARPi treatment
(n = 3)

Prior PARPi treatment
(n = 6)

BRCA1/2
ATM
CDK12

(n = 6)
(n = 2)
(n = 1)

BRCA2
(n = 6)

ATM*
(n = 2)

CDK12*
(n = 4)

FANCA*
(n = 4)

PALB2
(n = 1)

DDRwt
(n = 48)

Profiled tumor obtained > 90 days
after treatment start
Pure small-cell, squamous-cell,
or neuroendocrine carcinoma
Platinum treatment for 
castration-sensitive disease
MSI-high DDRmut disease

(n = 3)

(n = 15)

(n = 12)

(n = 1)

FIG 1. Description of patients with prostate cancer treated with platinum. A total of 140 patients with prostate
cancer who underwent tumor genomic profiling received platinum chemotherapy. Thirty-nine patients were
excluded from downstream analysis for the reasons listed. A total of 64 patients with metastatic castration-
resistant prostate cancer received platinum-based chemotherapy after a taxane and were poly (ADP-ribose)
polymerase inhibitor (PARPi) naı̈ve. Six patients with BRCA and 2 with ATM alterations received platinum
chemotherapy after progression on a PARPi. (*) One patient had concurrent ATM and RAD51 alterations, and
another had concurrent FANCA and CDK12 alterations. DDRmut, DNA damage repair mutant; DDRwt, DNA
damage repair wild type; MSI, microsatellite instability; MSK-IMPACT, Memorial Sloan-Kettering Integrated
Molecular Profiling of Actionable Cancer Targets.
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histopathologic reviews were similar in the DDRmut and
DDRwt groups. Ninety-four percent of patients in both
groups had prior treatment with a next-generation andro-
gen receptor targeted agent (enzalutamide or abiraterone
acetate). Visceral metastases at baseline were more
common in the DDRwt (22/64; 46%) than the DDRmut
group (4/16; 25%). The DDRmut and DDRwt groups
were balanced for concomitant treatment with a taxane
(11/16 [69%] v 30/64 [63%], respectively). Details of the
specific mutations identified in the DDRmut group are
shown in Table 2.

Response to Platinum-Based Chemotherapy for DDRmut

Versus DDRwt mCRPC

We assessed the proportion of PSA50 in the 64 patients
who received platinum-based chemotherapy after re-
ceiving a taxane. Of these, 56 patients (DDRmut, n = 16;
DDRwt, n = 40) were evaluable for a PSA50 response. In
total, 13/56 evaluable patients (23%) achieved a PSA50
response (Fig 2A; Table 3). A PSA50 response was more
likely in DDRmut (8/16; 50%) compared with DDRwt (5/40;

13%) patients (unadjusted odds ratio [OR], 7.0; 95% CI,
1.9 to 29.2; P = .005; adjusted OR, 8.0; 95% CI, 1.9 to
39.9; P = .006). Notably, 4/6 patients with BRCA2 mu-
tations (67%) achieved a PSA50 response (unadjusted
OR, 9.1; 95% CI, 1.5 to 73.6; P = .019; adjusted OR,
9.5; 95% CI, 1.5 to 82.9; P = .022; compared with
DDRwt), consistent with the reported sensitivity of BRCA-
deficient tumors of several lineages to platinum-based
chemotherapy.6,7,26,27 Other DDR gene alterations in the
PSA50 responder group included PALB2, FANCA, and
CDK12. We found no clear association of other genomic
characteristics, including alterations in TP53 andRB1, with
PSA50 response (Fig 2A). Of the 8 patients with DDRwt
disease who were not evaluable for PSA50 response, 4 had
a baseline PSA , 2.0 ng/mL, and 4 had no PSA mea-
surement after the start of platinum-based chemotherapy.
All 8 patients received a limited duration of platinum
chemotherapy (≤ 2.1 months), with the exception of 1
patient who received treatment for 8.6 months at the time
of the data freeze, with ongoing clinical benefit. This pa-
tient had a baseline PSA , 2.0 ng/mL and no evidence of

TABLE 1. Baseline Characteristics of Patients With Taxane-Exposed, PARP Inhibitor–Naı̈ve Metastatic Castration-Resistant Prostate Cancer
Treated With Platinum-Based Chemotherapy
Characteristic Entire Cohort (N = 64) DDRmut (n = 16) DDRwt (n = 48)

Age at diagnosis, years

Median (interquartile range) 68 (63-74) 68 (63-73) 67 (63-74)

Gleason score

6-7 18 (28) 3 (19) 15 (31)

≥ 8 43 (67) 13 (81) 30 (63)

Not evaluable 3 (5) 0 (0) 3 (6)

Baseline PSA, ng/mL

Median (interquartile range) 121 (32-337) 119 (45-634) 121 (22-308)

Histologic neuroendocrine features in genomically profiled tissue 3 (5) 1 (6) 3 (6)

Sites of metastasis

Bone 56 (88) 16 (100) 42 (88)

Lymph node 53 (83) 15 (94) 38 (79)

Visceral 26 (40) 4 (25) 22 (46)

Lung 17 (27) 2 (13) 12 (25)

Liver 14 (22) 3 (19) 24 (29)

Prior treatment exposure

Taxane 64 (100) 16 (100) 49 (100)

Abiraterone/enzalutamide 60 (94) 15 (94) 45 (94)

PARP inhibitor 0 (0) 0 (0) 0 (0)

Concomitant treatment

Taxane 41 (64) 11 (69) 30 (63)

Etoposide 2 (3) 0 (0) 2 (4)

NOTE. Data are No. (%) unless otherwise indicated.
Abbreviations: DDRmut, DNA damage repair mutant; DDRwt, DNA damage repair–wild type; PARP, poly (ADP-ribose) polymerase; PSA,

prostate-specific antigen.
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visceral metastasis or histologic neuroendocrine differen-
tiation. We also evaluated ToT as a surrogate of clinical
benefit in the overall population of 64 patients (Fig 2B).
Median ToT for the DDRwt group was 1.6 months, com-
pared with 3.0 months for DDRmut (hazard ratio [HR],
0.55; 95% CI, 0.29 to 1.04; P = .064) and 3.9 months for
patients with BRCA2mutations (HR, 0.63; 95% CI, 0.26 to
1.52; P = .300). OS from the start of platinum-based
therapy was not significantly different in the DDRmut
and DDRwt groups (HR, 0.79; 95% CI, 0.41 to 1.52; P =
.480; Fig 2C).

Platinum-Based Chemotherapy After PARPi Treatment

We evaluated response to platinum chemotherapy in
patients with DDRmut disease who received platinum

chemotherapy after experiencing progression on a PARPi.
We focused on the 8 patients with an alteration in either
BRCA2 (n = 5), BRCA1 (n = 1), or ATM (n = 2), given the
previously reported sensitivity of these tumors to PARP
inhibition,13 with US Food and Drug Administration (FDA)
breakthrough therapy designation having been granted for
olaparib for BRCA1/2 and ATM-mutated mCRPC. Baseline
clinical characteristics are summarized in Appendix Table
A1. Median time on the prior PARPi for all 8 patients was
4.6 months (range, 1.0-13.1 months). Best radiographic
response on the prior PARPi was partial response (PR) in
2/8, stable disease (SD) in 3/8, and progression of disease
in 3/8, although all ultimately experienced progression
(Fig 3A).

TABLE 2. Genomic Alterations of Patients With DDRmut Disease and PSA50 Response
PARP Inhibitor–Naı̈ve Patients

Patient Gene Setting Genomic Alteration Zygosity PSA50 Response

P-0005806 ATM Germline Q852* Biallelic No

RAD51 Somatic HOMDEL Biallelic

P-0034393 ATM Somatic E2236* Biallelic No

P-0008098 BRCA2 Somatic HOMDEL Biallelic Yes

P-0014408 BRCA2 Somatic HOMDEL Biallelic Yes

P-0006749 BRCA2 Somatic X228_splice Biallelic Yes

P-0012132 BRCA2 Somatic HOMDEL Biallelic Yes

P-0023961 BRCA2 Somatic HOMDEL Biallelic No

P-0000441 BRCA2 Germline Q699Sfs*31 Biallelic No

Somatic L2362Cfs*5

P-0002796 CDK12 Somatic L447Vfs*15 Biallelic Yes

P-0006231 CDK12 Somatic L122Tfs*4 Biallelic No

P-0019332 CDK12 Somatic P934Kfs*12 Biallelic No

P-0005374 FANCA Somatic HOMDEL Biallelic Yes

CDK12 Somatic P792Tfs*27 Monoallelic

P-0009056 FANCA Somatic HOMDEL Biallelic Yes

P-0001698 FANCA Somatic HOMDEL Biallelic No

P-0000683 FANCA Somatic HOMDEL Biallelic No

P-0015284 PALB2 Somatic T284IFS*4 Undefined Yes

Post–PARP Inhibitor Patients

Patient Gene Setting Genomic Alteration Zygosity PSA50 Response

P-0008315 ATM Somatic D639Ifs*10, X24_splice Biallelic No

P-0011465 ATM Germline Y959* Biallelic No

P-0000377 BRCA1 Germline Q1756Pfs*74 Biallelic N/A

P-0016296 BRCA2 Somatic E2846* Monoallelic No

P-0000541 BRCA2 Germline S1982Rfs*22 Monoallelic Yes

P-0001092 BRCA2 Germline P3039P Undefined No

P-0017524 BRCA2 Somatic P655Qfs*5 Biallelic No

P-0004489 BRCA2 Somatic HOMDEL Biallelic Yes

Abbreviations: DDRmut, DNA damage repair mutant; HOMDEL, homozygous deletion; N/A, nonevaluable; PARP, poly (ADP-ribose)
polymerase; PSA50, 50% prostate-specific antigen decline from baseline.
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FIG 2. Response to platinum-based chemotherapy in patients with DNA damage repair mutant (DDRmut) and DNA damage repair–wild
type (DDRwt) disease. A total of 64 patients received platinum-based chemotherapy after a taxane. (A)Waterfall plot showing best prostate-
specific antigen (PSA) change from baseline for patients with DDRmut and DDRwt disease among 56 patients evaluable for PSA response
(top panel). The oncoprint (bottom panel) shows details of the types of alterations in DNA damage repair (DDR) genes, as well as alterations
in TP53, RB1, tumor mutation burden (TMB; in mutations permegabase), and fraction of the genome altered (FGA). Zygosity status for the
relevant DDR genes is indicated. (B) Time on treatment and (C) overall survival with platinum chemotherapy for DDRmut (left) and the
BRCA2-mutated (BRCA2mut) subset (right) compared with patients with DDRwt disease. HR, hazard ratio.
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The median time on platinum-based chemotherapy for
these 8 patients after progression on PARPi was 2.1 months
(range, 1.8 to 15.6 months). Six of 7 PSA-evaluable patients
(86%) had a decline in PSA from baseline on platinum
therapy, 2 of whom achieved a PSA50 response (Fig 3A).
Two of 7 evaluable patients, both with BRCA2 mutations,
achieved SD, with PSA declines of 61% and 79% (Fig 3B).
Both of these patients received platinum chemotherapy
as monotherapy when their PSA responses could not
be attributed to another agent. One patient with a BRCA1
germline mutation and nonmeasurable PSA achieved
a radiographic PR on carboplatin plus docetaxel after pro-
gression on a PARPi (Fig 3C). However, this patient was
taxane naı̈ve at baseline; therefore, his response could
not be definitely attributed to the platinum agent. Of note,
none of the 4 patients with deleterious mutations in ATM,
regardless of prior PARPi or taxane exposure (Fig 1), had
a PSA or radiographic response to platinum-based che-
motherapy (Figs 2A and 3A; Table 2).

DISCUSSION

In this study, we retrospectively assessed response to
platinum-based chemotherapy in patients with mCRPC
who underwent clinical tumor and germline genomic se-
quencing at a tertiary referral center. We found that PSA
responses occurred more frequently in patients who har-
bored genomic alterations in DDR genes. There was a trend
toward longer ToT in the DDR-mutant group, but we could
not detect a difference in OS. Importantly, we limited the
analysis to patients who received platinum-based che-
motherapy after progression on a taxane, where response
was more likely attributable to the platinum agent, because
many patients with mCRPC receive platinum chemother-
apy in combination with a taxane.2,28

Our findings are consistent with prior reports of improved
response of BRCA-altered tumors to platinum-based
chemotherapy6,7,12 and identify responses in tumors with
non-BRCA DDR gene alterations, including PALB2,
FANCA, and CDK12,8,9 suggesting that a broader DDR
gene panel encompassing nearly 25% of patients with
mCRPC could be used to identify patients who are more
likely to derive benefit from platinum chemotherapy, either
administered alone or concurrently with a taxane. The
limited sample size of our study likely made it difficult to
reliably detect differences in ToT and OS. Importantly,
other clinical disease subsets, sometimes described as

“aggressive variants” of prostate cancer, including those
with low PSA expression, visceral metastasis, or histo-
logic neuroendocrine differentiation, may also derive par-
ticular benefit from platinum chemotherapy,5 and the
presence of a genomic alteration in a DDR gene is only
1 variable that may aid in patient selection for this type
of therapy.

We also examined responses to platinum chemotherapy
after progression on a PARPi for patients with BRCA and
ATM mutations. The PARPi olaparib and rucaparib were
recently granted FDA breakthrough therapy designation
for BRCA-mutated mCRPC, based on phase II studies
showing a high rate of objective responses in this
setting.14,29 However, it remains unknown whether tu-
mors that acquire resistance to PARPi30 can still re-
spond to other DNA damage-targeting agents, including
platinum chemotherapy. We found that 3/ 8 patients
with DDR mutations (37%) derived some clinical benefit
from platinum-based chemotherapy after progression on
a PARPi, with 1 patient achieving a radiographic PR,
although outcomes in this advanced patient population
were generally poor.

Of note, our study included 4 patients with deleterious
alterations in ATM who received platinum-based chemo-
therapy either before or after receiving a PARPi. None of
these patients achieved a PSA50 response, and all expe-
rienced rapid disease progression. This finding is from
a limited sample size and will need to be confirmed in larger
studies, but it reinforces the need for novel therapeutic
approaches for the approximately 4% of patients with
mCRPC who harbor deleterious alterations in ATM.31

In summary, our study suggests that a subset of patients
with DDR gene alterations detected by tumor or germline
sequencing may derive benefit from platinum-based
chemotherapy, including patients with BRCA mutations
who have progressed after treatment with a PARPi, a group
with particular clinical relevance. Our study differs from
prior studies in that it represents a single-institution ex-
perience using a single panel sequencing assay that in-
cludes DDR genes beyond BRCA and includes both
somatic and germline alterations in DDR genes. We rec-
ognize that our study is limited by its retrospective nature,
the incorporation of distinct DDR genes with varying
functions into a single panel, and sample size; thus, our
findings will need to be validated in larger prospective

TABLE 3. PSA50 Response Rate by DDR Gene Status
Response DDRmut (n = 16) BRCA2mut (n = 6) DDRwt (n = 40)

PSA50 responses, No. (%) 8 (50) 4 (67) 5 (13)

Odds ratio (95% CI)a 8.0 (1.9 to 39.9) 9.5 (1.5 to 82.9) 1.0 (reference)

Abbreviations: DDR, DNA damage repair; DDRmut, DNA damage repair mutant; DDRwt, DNA damage repair–wild type; PSA50, 50% prostate-specific
antigen decline from baseline.

aAdjusted for pretreatment prostate-specific antigen, Gleason score, and the presence of visceral metastasis.
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FIG 3. Platinum-based chemotherapy after poly (ADP-ribose) polymerase inhibitor (PARPi) progression. (A) Time on treatment on
PARPi (blue) and subsequent platinum-based chemotherapy (orange), which did not necessarily occur immediately after PARPi
therapy. Best radiographic and prostate-specific antigen (PSA) responses are summarized in the table. Zygosity status for the DNA
damage repair gene is indicated. Three of 7 evaluable patients had RECIST 1.1 stable disease (SD) or partial response (PR) on
platinum-based chemotherapy. (B) Six of 7 evaluable patients had PSA decrease on platinum therapy, with 2BRCA2-altered patients
achieving a 50% prostate-specific antigen decline from baseline response. (C) One patient with a BRCA1 germline mutation had
a RECIST PR on platinum chemotherapy after progression on a PARPi, with representative 18F-labeled fluorodeoxyglucose–positron
emission tomography/computed tomography images. This patient was taxane naı̈ve and received carboplatin with docetaxel; therefore,
his response cannot be definitely attributed to the platinum agent alone. HOMDEL, homozygous deletion; N/A, not evaluable; PD,
progression of disease; PR, partial response; SD, stable disease.
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studies, which are currently ongoing. We also recognize
that other clinical factors linked to aggressive variants of
prostate cancer are associated with response to platinum

chemotherapy and that a combination of genomic and
clinical characteristics may ultimately aid in patient
selection.
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APPENDIX

TABLE A1. Baseline Clinical Characteristics of Patients With PARP Inhibitor–Refractory Metastatic Castration-Resistant Prostate Cancer Treated
With Platinum-Based Chemotherapy
Characteristic n = 8

Age at diagnosis (years)

Median (interquartile range) 62 (57-66)

Baseline PSA (ng/mL)

Median (interquartile range) 127.2 (6.7-1206)

Histologic neuroendocrine features in genomically profiled tissue 0 (0)

Visceral metastasis 3 (38)

Prior treatment exposure

Taxane 5 (63)

Abiraterone 7 (88)

Enzalutamide 6 (75)

Concomitant treatment

Taxane 4 (50)

Etoposide 1 (13)

NOTE. Data are No. (%) unless otherwise specified.
Abbreviation: PARP, poly (ADP-ribose) polymerase; PSA, prostate-specific antigen.
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