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Consecutive Cases of Ductal Adenocarcinoma of the Prostate Carrying HRR 
Mutation: Case Series and Literature Review

Abstract

Background: Here we present the consecutive cases of ductal adenocarcinoma of the prostate carrying DDR mutations. 

Cases presentation: In the 6 consecutive cases diagnosed recently in our center, 2 and 4 patients presented with PSA levels 
lower than 4 ng/ml and 10 ng/ml, respectively. Three of 6 were diagnosed by TURBT or TURP for presenting with a bladder 
lesion or a routine BPH. Only one case was diagnosed ductal adenocarcinoma of the prostate by biopsy and reaffirmed by 
pathology of radical prostatectomy. As for the symptoms, 3 of 6 patients presented with dysuria and frequency, while 2 of 6 
complaining of gross hematuria. Among the 5 cases sequenced, 5 patients (100%) carried homologous recombination repair 
(HRR) related mutations, including BRCA1/2 in three patients, ATM, CHEK2 and CDK12 in one patient, respectively. 

Conclusion: These are the first reports of 5 consecutive cases of ductal adenocarcinoma of prostate carrying HRR deficiency. 
The worse prognosis of ductal adenocarcinoma of the prostate may partly be attributed to the higher prevalence of HRR defi-
ciency and personalized or precision therapies may play an important role in this rare type of prostate cancer.
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Introduction
Ductal adenocarcinoma of the prostate (DAP) is the second 
most common histologic subtype of prostate cancer (PCa) [1]. 
It is more commonly mixed with acinar adenocarcinoma, be-
ing presented in 2.6% of prostatic adenocarcinomas [2]. Pure 
ductal type is even more rare, accounting for only 0.17% of 
prostatic adenocarcinomas [3]. 

Since DAP often presents at an advanced clinical stage with 
local or distant metastases and no effective treatment has been 
established, the prostate-specific mortality (PSM) is signifi-
cantly worse than that of acinar adenocarcinomas of prostate 
(AAP) with conventional therapies, including radical prosta-
tectomy (RP), radical radiotherapy (RT) and hormonal therapy 
(HT) [4].

Homologous recombination repair (HRR) is a tightly coordi-
nated pathway that enables cells to control and regulate DNA 
damage that arises every day. Alterations in HRR genes are 
found to be frequently mutated in many types of cancer. About 
23–31% of patients with advanced prostate cancer have been 
reported to have alterations in HRR genes [5]. Based on the 
principle of synthetic lethality, prostate cancer patients of 

advanced stage carrying deficiency in the HRR pathway re-
sponded to PARP inhibitors and several PARP inhibitors have 
demonstrated efficacy in patients with deficiency in the HRR 
pathway in the tumour and have been approved for treatment 
of HRRm mCRPC [6]. 

Here we present 6 consecutive cases of DAP recently diag-
nosed in our center, of which 5 patients were sequenced and 
all harbouring one or more HRR-related gene alterations. By 
means of next-generation sequencing (NGS), personalized or 
precision therapies may play an important role in this rare type 
of prostate cancer.

Case Series
Case 1: A 59-year-old man presented with dysuria with an 
HIV history and no cancer-related family history. His total and 
free serum prostate-specific antigen (PSA) were 3.899 ng/ml 
and 1.411ng/ml, respectively. Computed tomography urogra-
phy (CTU) demonstrated a mass located at bladder neck, 10 
× 9 × 10 mm in size, and magnetic resonance imaging (MRI) 
of the pelvis showed thicken urethral with nodules and sig-
nificant enhancement throughout the entire process, suggest-
ing the possibility of granulomatous lesions in the posterior 
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Table 1: Result of NGS of 5 Cases.
Case Major variant
1 BRCA1 M1628T EGFR R831H PIK3R3 M211I FOXP1 splicing

2 BRCA1exon12~IGR(upstream 

RPS6KC1)

IGR (downstream 

CCDC200)~BRCA1:exon13

AKT2c.258-

259delinsSS

CDK12 

L122Ffs*5

CDK12 
c.2603_2609+98del

FOXA1 

I450V

3 AKT1 E17K CHEK2 H325N DAXX R227W PREX2 V478M

4 ATMc.8572_8584+26del FOXA1 F266L BAX Q7* LZTR1 E259* PIK3CA 
E542K 

5 BRCA2 N2374S FOXA1 H247R APC 
exon1~IGR(downstream 

RIOK2)

urethra. Transurethral resection of bladder tumor (TURBT) 
detected DAP invading bladder and hence, radical cystecto-
my was performed. Pathological examination revealed mixed 
prostate adenocarcinoma (Gleason score 4+4) at a final staging 
of pT4N0M0, of which 80% of tumour was ductal adenocar-
cinoma and 20% of acinar adenocarcinoma. DNA sequencing 
identified CDK12 and BRCA1 mutations (Table 1). To pre-
vent disease progressing, androgen deprivation therapy (ADT) 
combination with PARP inhibitor were administrated 6 weeks 
postoperatively, with an undetectable PSA level.

Case 2: A 75-year-old man presented with dysuria and fre-
quency with a PSA value of 2.78 ng/ml. The patient received 
transurethral resection of prostate (TURP) for lower urinary 
tract symptoms (LUTS) and pathology examination revealed 
PDA (Gleason score 4+4). After excluding the regional or met-
astatic lesion, a radical prostatectomy was performed 4 weeks 
later. The final pathology result demonstrated features of mixed 
prostate carcinoma, of which, DAP accounting for over 85% of 
lesion resected and a staging of pT3bN0M0. DNA sequencing 
identified a mutation of CHEK2 (c.973C > A, p. H325N). This 
patient experienced persistent PSA (0.17ng/ml) and biochemi-
cal recurrence (BCR) 8 weeks and 5 month postoperatively, 
respectively. PSMA PET-CT detected several lesions in both 
lungs, then ADT combination with abiraterone acetate (AA), 
a novel Androgen receptor signaling inhibitor, were adminis-
trated because of low abundance of mutation in CHEK2.

Case 3: A male patient of 72-year-old presented with frequen-
cy and urgency with a hypertension history. The total PSA was 
9.69 ng/ml with a f/t ratio of 0.13 then, and the total PSA had 
never been higher than 3.0 ng/ml before. MRI of the prostate 
demonstrated diffuse mixed signals and several node projecting 
into the bladder from the prostatic transitional zone. Pathology 
of prostate biopsy revealed prostate adenocarcinoma (Gleason 
score 4+4), however, the pathology was confirmed to be pros-
tate ductal adenocarcinoma (Gleason score 4+5) after RP. The 
final pathological stage was pT4N1M0. Subsequent DNA se-
quencing identified ATM mutation (c8572_8584+25del). The 
patient received salvage radiotherapy combination with ADT 6 
weeks postoperatively for a PSA value of 2.25 ng/ml.

Case 4: A 68-year-old man presented with gross hematuria. 
The PSA level of this patient is 11.068 ng/ml and CTU demon-
strated a lesion in the bladder neck and trigone. Prostate biopsy 
and TURBT revealed prostate adenocarcinoma, and sequent 
radical cystectomy demonstrated mixed prostate adenocarcino-
ma, most of which was DAP (Gleason score 5+4). Six months 
later, two of his brothers were diagnosed with cancer, one for 
prostate cancer, the other for lung cancer. DNA sequencing 

identified a germline mutation of BRCA1(M1628T). The pa-
tient received no further treatment 4 weeks postoperative when 
PSA remained at 2.036 ng/ml and developed metastasis in both 
lungs one year later.

Case 5: A man of 62-year-old presented with frequency and 
dysuria and an elevated value of PSA (191ng/ml). Pelvic MRI 
demonstrated diffuse abnormal signals in prostate and seminal 
vesicles, and biopsy of prostate revealed prostate adenocarci-
noma (Gleason Score 4+4). Routine radiography did not detect 
remote metastasis and radical prostatectomy was performed. 
Final pathologic examination demonstrated mixed prostate ad-
enocarcinoma, of which ductal adenocarcinoma accounting for 
90% of resected prostate. DNA sequencing identified a mu-
tation of BRCA2(c.7121A>G, p.N2374S). As a pathological 
staging of pT3bN1M0 and a PSA level of 27.5 ng/ml 6 weeks 
postoperative, the patient was administrated ADT combination 
with abiraterone acetate.

Case 6: A man of 70-year-old presented with gross hematuria. 
The total PSA was 8.415 ng/ml and a f/t ratio of 0.73. CTU and 
pelvic MRI demonstrated lesions in the prostate and bladder 
neck. Although subsequent TURBT revealed mixed prostate 
adenocarcinoma (75% DAP) invading the muscle layer of the 
bladder, the simultaneous 13-core prostate biopsy could not 
detect any tumor.

Discussion
DAP is an uncommon variant of prostatic carcinoma with ag-
gressive behavior and worse prognosis. Compared with AAP, 
DAP is reported to have a significantly lower PSA levels at 
diagnosis [7]. In our series of 6 consecutive patients, two and 
four patients presented with PSA levels less than 4 ng/ml and 
10 ng/ml, respectively. On the other hand, DAP exhibits unique 
clinicopathological and radiological features, which are not 
clearly appreciable on preoperative imaging or biopsy [8]. As 
in our series, 3 of 6 were diagnosed by TURBT or TURP for 
presenting with a bladder lesion (Case 1, 6) or a routine BPH 
(Case 2). Two patients were diagnosed with prostate adeno-
carcinoma by prostate biopsy but confirmed as DAP by subse-
quent RP (Case 3 and 4). Only one case was diagnosed DAP 
by prostate biopsy and reaffirmed by pathology of RP (Case 5), 
which had a PSA value of 191 ng/ml. 
As DAP often originates from primary periurethral prostate 
ducts, patients with this type of tumor often complain of ure-
thral obstruction or hematuria at the time of disease presenta-
tion. As in our series, 3 of 6 patients presented with dysuria and 
frequency, while 2 of 6 complaining of gross hematuria. Spe-
cially in case 6, we detected DAP by TURBT but got no signal 
of tumor by prostate biopsy. This can be partly explained that 
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as described above, DAP often originates from primary peri-
urethral prostate ducts surrounding urethral where is detoured 
in the procedure of prostate biopsy.
Compared with conventional acinar PCa, DAP is usually as-
sociated with a worse prognosis. Patients undergoing conven-
tional therapy, including radical prostatectomy (RP) or radical 
radiotherapy (RT) for DAP, had worse outcomes than AAP pa-
tients, whether receiving neoadjuvant or adjuvant therapy or 
not [9-10]. Upregulation of several intrinsic resistance path-
ways in DAP might render ADT less effective [10]. 

Deficiencies in HRR genes are actionable in approximate-
ly 25% of metastatic castration-resistant prostate cancers 
(mCRPC) patients, while they are relatively rare in metastatic 
hormone-sensitive prostate cancer (mHSPC) or local prostate 
cancer [11-13]. In our series, 5 of the 5 patients (100%), all 
at local or locally advanced stage, carried HRR-related mu-
tations, including BRCAs in three patients, ATM, CHEK2 
and CDK12 in one patient, respectively. We postulate that the 
worse progonsis of DAP may partly be attributed to the higher 
prevalence of HRR mutation.
Currently, there are no clear guidelines for the treatment of 
DAP and the treatment protocol for AAP with the same Glea-
son Score is used for DAP. Studies have shown that surgical 
treatment can achieve a longer survival time than radiotherapy 
or systemic chemotherapy, especially in patients with non-met-
astatic DAP [14]. 

Conclusion
To conclude, we presented the first series of 6 DAP cases, of 
which samples from 5 patients were sequenced and all (100%) 
carried HRR-related mutations, including BRCAs, ATM, 
CHEK2 and CDK12 even in local or locally advanced stage. 
We postulate that the worse prognosis of DAP may partly be 
attributed to the higher prevalence of HRR mutations.
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