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Abstract

Purpose We aimed to determine if family history (FH) of prostate cancer (PC) influenced cancer control after radical pros-
tatectomy (RP).

Methods Patients were evaluated in a prospectively-collected PC family database: The focus was on hereditary prostate
cancer (HPC) defined by Johns Hopkins criteria and sporadic prostate cancer (SPC), rigorously defined by absence of prostate
cancer in > 2 brothers aged > 60 years. Additionally, patients with first-degree (FPC) and non-first-degree PC (non-FPC)
were assessed. Endpoints were biochemical recurrence-free survival (BRFS) and prostate cancer-specific survival (CSS).
Finally, clinico-pathological characteristics were compared and multiple proportional hazards regression was used to identify
prognostic factors.

Results In total 11,654 patients were included (807 HPC, 2251 FPC, 8072 non-FPC and 524 SPC). Familial imposition (HPC/
FPC) was associated with a younger age at diagnosis. Thus, HPC patients were diagnosed 2.9 years earlier than SPC patients
with more locally advanced tumors (> pT3). With a median follow up of 6.2 years (range 0-31.5) BRFS was significantly
different when stratified by FH. In pairwise analyses BRFS differed significantly for HPC compared to SPC (HR = 1.27).
Consecutively FH was identified as prognostic factor for BRES (p = 0.021) together with age, PSA, pathologic characteristics
and adjuvant androgen deprivation. Analyses of CSS did not show a difference.

Conclusion Patients with FH of PC are likely to be diagnosed earlier and present a higher proportion of locally advanced
disease. In addition, men with FH are at higher risk of biochemical recurrence after surgery but reveal similar outcomes
regarding prostate cancer-specific survival.
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Introduction

Family history (FH) of prostate cancer (PC) is present in
up to 20% of PC patients [1, 2]. Hereditary PC (HPC) is a
subgroup of familial PC with a likelihood of genetic predis-
position [3-6]. Using the Johns Hopkins criteria for HPC,
approximately 2.6% of all PC patients and 11.5% of patients
with FH are considered to have HPC [7]. While it is gen-
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biochemical recurrence-free survival (BRFS) after curative
treatment [8, 11-13]. Lee et al. found improved disease-free
survival in patients without FH [14]. Contrary to this, Kupe-
lian et al. described lower BRFS for patients with familial
PC treated in the year < 1992 compared to SPC patients.
Regarding patients treated in the year > 1993 no difference
in BRFS occurred [15].

A challenge to this body of literature is the use of differ-
ent definitions of FH and inclusion criteria. Some studies
have included patients with fewer than 2 affected relatives
while others used the strict Johns Hopkins criteria [3]. In
addition, the current definition of SPC may import misinter-
pretations, since patients are deemed as SPC despite absence
of a complete medical history of first-degree relatives and
thus potentially including unrealized cases of HPC. In order
to reduce these sources of error we selected patients using
strict criteria for both SPC- and HPC patients. SPC patients
were defined with > 2 brothers aged at least 60 years and
negative anamneses for PC. This definition is even stricter
than the definition Valeri et al. used in their study (2 + non-
affected brothers at least 50 years old) [16].

In the current study, a prospective German family regis-
try was employed; this registry prospectively employed the
strict definitions of HPC and SPC for stratifying men with
PC who underwent RP. As a result, it provides an unbiased
evaluation of the difference in clinical outcomes for men
with HPC versus SPC. Despite focusing mainly on the com-
parison of HPC vs. SPC, we additionally evaluated patients
with familial first-degree (FPC) and non-first-degree prostate
cancer (non-FPC) in order to provide a complete outline of
the familial spectrum.

Patients and methods
Participants

Patients who underwent RP as a curative treatment for
PC between 1994 and 2010 were selected from the Ger-
man database Familial Prostate Cancer; the project was
established in 1992 and currently includes 38,552 cases
within 29,732 families. The prospective, multi-center
database has been previously described [8, 17]. Briefly,
participating clinics and urologists recruited all patients
diagnosed with PC and invited them to complete demo-
graphic, clinical and family history questionnaires annu-
ally. Self-reported FH of PC was verified by histopatho-
logical reports of patients and affected relatives. Relatives
subsequently diagnosed with PC were included as they
were identified during annual follow-up. Patients were
classified according to the strict inclusion criteria for this
study: SPC patients were defined as > 2 brothers aged
at least 60 years and no FH of PC, HPC patients were
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defined according to the Johns Hopkins criteria [3], with
at least one of the following criteria: > 3 affected relatives
within any nuclear family (father and 2 brothers; group
of 3 brothers), occurrence of PC in each of 3 generations
in either the proband’s paternal or maternal lineage, or 2
relatives affected at < 55 years, FPC patients were defined
as clustering of at least two first-degree relatives with PC
and non-FPC was defined as having no first-degree relative
with PC in the family. For all patients and affected family
members, histopathological confirmed PC was required.
Figure 1 shows the steps for identifying the 4 groups of
patients according to their family history.

All patients had clinically localized PC treated by RP,
including lymph node dissection as appropriate. Adju-
vant radiation therapy and androgen deprivation were
employed, generally based on pathologic stage. Patho-
logic specimens were centrally reclassified according to
the “Union international contre le cancer” version 2002
for standardizing reports, using the pathology report of
the individual clinic. Pathological staging included local
tumor extension, lymph node involvement, Gleason Score
and grading according to WHO-guidelines (GI-III). As
Gleason grading was not assessed routinely until the late
nineties, tumors for patients initially included in the data-
base were classified as well, moderately and poorly dif-
ferentiated (GI, GII and GIII, respectively). Following
RP, patients received annual questionnaires that included
updated information on PC, FH, PSA, and additional
therapies, such as androgen deprivation or radiotherapy.
Biochemical failure was defined as two successive PSA
measurements > 0.2 ng/ml [18].

Statistics

For quantitative variables, mean, median, minimum and
maximum values were calculated while percentages were
given for qualitative data. Chi-squared tests were used to
compare subgroups.

BRFS was defined as time from RP to biochemical recur-
rence and CSS by a PC related death. For BRFS and CSS,
Kaplan—Meier curves were computed along with 95% CI
for 10-year survival rates. To assess the prognostic value of
individual clinical characteristics for both BRFS and CSS
in the total population of subjects with SPC, FPC, non FPC
and HPC, first separate proportional hazards models were
fitted, and then multiple proportional hazards regression
with backward elimination was performed (selection level
5%). Hazard ratio with 95% confidence interval and p value
were calculated. Statistical analyses were performed with
SAS version 8.2 (SAS Institute Inc., Cary, NC, USA). All
statistical tests were performed at the two-sided 0.05 sig-
nificance level.
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Fig.1 Study design. SPC
sporadic prostate cancer, HPC
hereditary prostate cancer, FPC
first-degree prostate cancer

38,552 PC-patients in the national
database ,Familial Prostate Cancer®

and non-FPC non-first-degree
prostate cancer

21,397 patients who underwent radical

prostatectomy

11,654 patients (1994-2010) with a
complete family history and follow-up

807 patients with
HPC

2251 patients
with FPC

8072 patients with 524 patients with
non- FPC SPC

Results

From the German Familial Cancer Database 11,654 patients
met the study inclusion criteria, based on a complete family
history and follow up; 807 patients with HPC, 2251 patients
with FPC, 8072 patients with non-FPC and 524 patients with
SPC (Fig. 1). The HPC cohort included 40 patients meeting
the criteria of 2 or more affected relatives with an onset age
of 55 years or less, 1 patient with 3 or more affected rela-
tives from 3 generations, 1 patient with 3 or more affected
relatives from 3 generations and additionally 3 or more first-
degree relatives in the nuclear family, while the majority
(n =765) had 3 or more affected first-degree relatives.

All selected patients were Caucasian and had ques-
tionnaire-based follow-up of a median of 6.2 years (range
0-31.5 years). Of these patients, 91.2% (n = 10,308) under-
went concurrent pelvic lymph node dissection at the time
of RP.

Clinical characteristics and treatment at diagnosis

Clinical characteristics of the enrolled patients are sum-
marized in Table 1. The median age at diagnosis was
64.5 years in the complete cohort. In overall analyses,
there was a significant difference between age at diagnosis
across FH subgroups. Focusing on HPC and SPC patients

as the extreme ends of the family history spectrum,
median age at diagnosis was 63.2 years in HPC (range
35.7-717.7 years) vs. 66.1 years in SPC (50.0-82.1 years).
Thus, comparing medians, HPC patients were diagnosed
2.9 years earlier than SPC patients. Notably, early onset
PC (< 55 years) was observed more frequently in famil-
ial-associated PC patients: 13.4% of HPC, 11.7% of FPC,
8.7% of non-FPC, and finally only 2.5% of those with SPC.

Evaluation of the pathologic stage revealed a somewhat
higher rate of locally advanced tumors (> pT3) in HPC
patients, 38.2%, compared to 33.2% in FPC, 34.6% in non-
FPC, and 32.8% in SPC patients. Similarly, further testing
for the proportion of patients with organ-confined tumors,
defined as < pT2c and pNO vs. > pT2c or pN1, revealed
no significant difference. However, there was a trend for
more non organ confined tumors in HPC patients, 39.3%,
compared to 34.2% in FPC, 35.7% in non-FPC and 34.4%
in SPC patients. There was a significant difference in the
rate of lymph node metastases between FH subgroups.
With respect to tumor grading, overall analyses displayed
a significant difference, with the lowest proportion of well-
differentiated tumors (G I) in SPC patients.

Further analyses of the clinical characteristics revealed
no difference, with respect to PSA-value at diagnosis,
grading and resection margins, or the use of adjuvant
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Table 1 Patient characteristics stratified by family history status

Characteristic Total Type of family history p*
(n=11,654)
HPC (n =807) FPC (n=2251) Non-FPC SPC (n = 524)
(n=28072)
Time of follow-up, years
Median 6.2 9.0 6.6 5.8 6.9
Range 0.3-31.5 0.3-23.0 0.3-31.5 0.3-24.3 0.3-17.8
Age at diagnosis, years
Mean 63.9 62.5 63.0 64.2 65.9
Median 64.5 63.2 63.4 64.8 66.1
Range 35.7-82.9 35.7-71.7 37.9-80.0 37.6-82.9 50.0-82.1
<55 (n, %) 1085 93 108 134 264 11.7 700 87 13 2.5 <0.001
> 55- <65 (n, %) 5178 444 394 48.8 1087 48.3 3504 434 193 36.8
> 65 (n, %) 5391 46.3 305 37.8 900 40.0 3868 479 318 60.7
PSA at diagnosis, ng/ml
Mean 11.8 12.8 11.5 11.9 11.1
Median 7.8 8.1 7.7 7.8 7.7
Range 0.2-233.5 0.2-119.0 0.2-230.0 0.2-233.5 0.7-87.2
<4 (n, %) 1025 9.6 54 75 203 100 721 9.7 47 9.6 0.580
>4- <10 (n, %) 5858 549 391 547 1111 54.5 4084 55.0 272 55.4
>10 (n, %) 3787 355 270 37.8 723 355 2622 353 172 35.0
Pathologic stage 0.136
<pT2c (n, %) 7499 65.5 499 61.8 1472 66.8 5181 654 347 67.2
pT3a(n, %) 2213 193 177 219 423 19.2 1514 19.1 99 19.2
pT3b (n, %) 1455 12.7 105 13.0 261 11.8 1025 129 o4 124
pT4 (n, %) 282 25 26 32 48 22 202 2.6 6 1.2
Pathologic node stage 0.002
pNO (n, %) 9409 80.9 665 82.4 1802 80.2 6506 80.7 436 84.2
pN1 (n, %) 899 7.7 70 87 151 6.7 636 79 42 8.1
Nx (n, %) 1326 114 72 89 293 13.1 921 114 40 7.7
Margin status 0.766
RO (n, %) 5009 76.5 277 75.5 901 774 3588 76.5 243 75.0
R1 (n, %) 1535 235 90 245 263 22.6 1101 235 81 25.0
Organ confined tumor 0.073
<pT2cand pNO (n, %) 7375 64.4 490 60.7 1450 65.8 5096 64.3 339 65.6
> pT2c or pNI1 (n, %) 4078 35.6 317 393 754 342 2829 357 178 344
Grading 0.023
GI®n, %) 494 43 43 53 111 51 325 41 15 29
GII(n, %) 7746 679 554 68.8 1521 69.2 5318 67.4 353 68.0
GII (n, %) 3168 27.8 208 258 566 25.8 2243 28.4 151 29.1
Gleason score 0.679
<6, %) 4447 47.6 302 499 858 48.0 3079 47.3 208 48.8
7 (n, %) 758 8.1 48 79 122 6.8 552 85 36 8.5
7a(n, %) 2029 217 121 20.0 404 22.6 1419 21.8 85 20.0
70 (n, %) 867 93 57 94 175 9.8 598 92 37 8.7
>8(n, %) 1235 132 77 12.7 229 128 869 133 60 14.1
Adjuvant androgen deprivation (n, %) 1236 10.6 103 12.8 218 9.7 856 10.6 59 11.3 0.102
Adjuvant radio therapy (n, %) 888 76 71 8.8 153 6.8 620 7.7 44 8.4 0.236

HPC hereditary prostate cancer, FPC first-degree prostate cancer, non-FPC non first-degree prostate cancer, SPC sporadic prostate cancer, PSA
prostate specific antigen; all p values based on the Chi-squared test

*p value from Chi-squared test for association between categorical characteristic and type of family history
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treatment modalities including androgen deprivation and
radiation therapy.

Clinical outcomes

Median time of follow-up was 9.0 years (range 0.3-23 years)
in HPC, 6.6 years (range 0.3-31.5 years) in FPC,
5.8 years (range 0.3-24.3 years) in non-FPC and 6.9 years
(0.3-17.8 years) in SPC patients.

Analyses of BRFS revealed a significant difference when
stratified by family history (Fig. 2, Table 2). Pairwise com-
parison of HPC and SPC patients as the extreme ends of the
family history spectrum revealed a HR of 1.27. The 10 year
BREFS rate for HPC patients was 53.0% (95% CI 48-57%)
compared to 58.7% (95% CI 53-64%) for SPC patients.
There was no obvious difference between FPC and non-FPC
patients with 60.5% (95% CI 58-63%) and 60.9% (95% CI
60-62%).

The prognostic value of each potential prognostic fac-
tor for BRFS was assessed in separate proportional hazards
regression models, and for selection of important prognostic
factors, multiple regression with backward elimination was
performed (Table 2). Results confirmed FH as a prognostic
factor for BRFS (p = 0.021) along with age, PSA, patho-
logic stage and node stage, surgical margins, tumor grade
and adjuvant AD (Table 2).

In contrast, analyses of CSS showed no difference across
FH subgroups (p = 0.148) (Fig. 2, Table 3). Pairwise com-
parison of HPC and SPC patients revealed no difference in
CSS. The missing prognostic value of FH for CSS was con-
firmed by multiple proportional hazards regression where

only clinical and histopathological characteristics were iden-
tified as prognostic factors (Table 3) (see Fig. 3).

Discussion

By applying a rigorous definition of SPC and HPC to a
medically verified comprehensive familial registry, this
study represents the first of its kind to assess in an unbiased
manner whether clinical outcomes following RP are affected
by FH of PC. The advantages of this analysis compared to
previous studies are the strict definitions of FH leading to
a most discriminative population as well as rigorous path-
ologic confirmation of disease status for both patient and
family members. For patients with less-extensive FH, it
would be expected that outcomes would be intermediate,
somewhere between HPC and SPC. In order to provide a
complete outline of the familial spectrum we additionally
evaluated patients with first-degree (FPC) and non-first-
degree PC (non-FPC) although our main focus was to exam-
ine the extreme ends of the family history spectrum with
HPC and SPC patients. In this analysis, we found that FH
did not affect CSS after radical prostatectomy. This obser-
vation, combined with a marginal reduction of the 10 year
BRFS rate for HPC patients of 53.0% compared to 58.7%
for SPC patients, suggests that FH has a minor impact on
disease outcomes after RP, although FH was selected as an
important prognostic factor in multiple proportional hazards
regression.

The medical literature is replete with studies examining
the impact of FH on the risk of PC. In the Finnish Prostate

Fig.2 Kaplan—Meier curve for 1.0
biochemical recurrence free
survival (BRFS) stratified by
family history. HPC hereditary
prostate cancer, FPC first-
degree prostate cancer, non-
FPC non first-degree prostate
cancer, SPC sporadic prostate
cancer, CI confidence interval
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HPC 268 157 53.0[0.48 - 0.57]
10 FPC 695 519 60.5[0.58 - 0.63]
0.4 non-FPC 2318 1511 60.9 [0.60 — 0.62]
SPC 145 79 58.7[0.53—0.64]
HPC 281 83 47.2[0.42-0.52]
12 FPC 721 293 56.5[0.54 - 0.59]
0.3 non-FPC 2410 809  56.3[0.55—0.58]
SPC 150 19 52.5[0.44 — 0.60]
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Years after prostatectomy
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Table 2 Proportional hazards

. . Prognostic factor n HR 95%CI p*
regression for BRFS in
dependency of clinical and Separate regression for each prognostic factor
histopathological characteristics Family history
HPC vs. SPC 11,525 1.27 1.05-1.55 0.002
FPC vs. SPC 0.99 0.83-1.18
Non-FPC vs. SPC 1.02 0.86-1.20
Age (years) 11,525 1.01 1.00-1.02 < 0.001
PSA-value at diagnosis (ng/ml) 10,572 1.02 1.01-1.02 < 0.001
Pathologic stage (> pT3a vs. < pT2c) 11,322 243 2.27-2.59 < 0.001
Pathologic node stage (pN1 vs. pNO, Nx) 11,507 2.60 2.38-2.85 < 0.001
Surgical margins (R1 vs. R0) 6495 2.30 2.09-2.52 < 0.001
Grading (G III vs. < G II) 11,280 2.27 2.12-2.42 < 0.001
Adjuvant AD (yes vs. no) 11,525 1.44 1.32-1.58 < 0.001
Adjuvant RT (yes vs. no) 11,525 1.51 1.36-1.69 < 0.001
Multiple regression with backward elimination 6170
Family history
HPC vs. SPC 1.51 1.13-2.01 0.021
FPC vs. SPC 1.24 0.97-1.59
Non-FPC vs. SPC 1.17 0.93-1.47
Age (years) 1.01 1.00-1.02 0.046
PSA-value at diagnosis (ng/ml) 1.007 1.005-1.010 < 0.001
Pathologic stage (> pT3a vs. < pT2c) 1.85 1.65-2.07 < 0.001
Pathologic node stage (pN1 vs. pNO, Nx) 1.75 1.48-2.07 < 0.001
Surgical margins (R1 vs. R0O) 1.49 1.34-1.67 < 0.001
Tumor grade (G III vs. < GII) 1.88 1.69-2.08 < 0.001
Adjuvant AD (yes vs. no) 0.59 0.50-0.69 < 0.001

HPC hereditary prostate cancer, FPC first-degree prostate cancer, non-FPC non first-degree prostate can-
cer, SPC sporadic prostate cancer, BRFS biochemical recurrence free survival, HR hazard ratio, CI confi-
dence interval, PSA prostate specific antigen, AD androgen deprivation, RT radiotherapy

*p value for Chi-squared test from proportional hazards regression on impact of prognostic factor on BRFS

Cancer Screening Trial of 80,144 subjects, 31,866 were
randomized to the screening arm. A total of 1723 (7.3%)
reported at least one first-degree relative with prostate
cancer. While the risk of low-grade cancer was increased
in men with a FH of PC (RR 1.46), the risk of high-grade
cancer was reduced (RR 0.48). A challenge to the seem-
ingly paradoxical conclusion of this study regarding high
grade disease was the very small number of Gleason 8—10
tumors (n = 9) among patients with a FH of PC [10]. In
the PLCO trial conducted by the National Cancer Insti-
tute (U.S.) involving 65,179 men, 7314 (11.2%) were
diagnosed with prostate cancer; FH was assessed with a
baseline questionnaire. A FH of PC was associated with a
higher incidence of PC (16.9 vs 10.8%) and higher prostate
cancer-specific mortality (PCSM) (0.56 vs 0.37%, both
comparisons p < 0.01). Interestingly, while the impact of
screening on mortality in the overall study was negative,
among men with a FH of prostate cancer, screening was
associated with decrease in PCSM [19].
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In a study of 1711 men undergoing radiotherapy, FH
of PC was not associated with a greater risk of disease
recurrence. However, if only men with two or more first-
degree relatives were considered, they had a higher risk
of biochemical failure and distant metastases although
PCSM and overall mortality was not different. Like other
single-institution studies in which the authors do not
report whether a standardized assessment of FH was pro-
spectively employed, the accuracy of FH data in this and
other studies cannot be assessed [20]. In a study of 3560
subjects undergoing RP at the Mayo Clinic, 865 were cat-
egorized as having familial PC while 133 with HPC. PSA
was generally higher in those with HPC but 10-year can-
cer-specific outcomes were no different among the groups.
In this study, it is notable that FH assessment was con-
ducted through a survey mailed at one time (March 1995)
to 4616 patients in their PC database; only those men who
responded were included in this study. Concerns that arise
from such a technique include censoring of patients who
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Ieag:siiolr)lr(f)grogisosn?rll hazards Prognostic factor n HR 95% CI p*
dependency of clinical and Separate regression for each prognostic factor
histopathological characteristics Family history
HPC vs. SPC 11,653 1.20 0.61-2.35 0.148
FPC vs. SPC 1.58 0.84-2.95
Non-FPC vs. SPC 1.64 0.90-3.00
Age (years) 11,653 1.01 1.00-1.03 0.186
PSA-value at diagnosis (ng/ml) 10,669 1.018 1.015-1.022 < 0.001
Pathologic stage (> pT3a vs. < pT2c¢) 11,449 5.80 4.60-7.32 < 0.001
Pathologic node stage (pN1 vs. pNO, Nx) 11,634 6.55 5.33-8.07 < 0.001
Surgical margins (R1 vs. RO) 6544 4.94 3.57-6.84 < 0.001
Grading (G II vs. < GII) 11,408 5.16 4.21-6.31 < 0.001
Adjuvant AD (yes vs. no) 11,653 2.63 2.12-3.26 < 0.001
Adjuvant RT (yes vs. no) 11,653 2.48 1.86-3.31 < 0.001
Multiple regression with backward elimination 6211
Pathologic stage (> pT3a vs. < pT2c) 3.80 2.32-6.21 < 0.001
Pathologic node stage (pN1 vs. pNO, Nx) 2.57 1.69-3.90 < 0.001
Surgical margins (R1 vs. RO) 1.86 1.28-2.69 0.001
Grading (G III vs. < GII) 5.91 3.88-9.00 < 0.001
Adjuvant AD (yes vs. no) 0.64 0.42-0.97 0.035

Fig.3 Kaplan—Meier curve for
prostate cancer-specific survival
(CSS) stratified by family his-
tory. HPC hereditary prostate
cancer; FPC first-degree
prostate cancer, non-FPC non
first-degree prostate cancer,
SPC sporadic prostate cancer,
CI confidence interval

died between 1987 and 1995 including possibly those who
died of PC, accuracy of self-reporting, as well as differen-
tial responses to the questionnaire based on FH of PC [12].

HPC hereditary prostate cancer, FPC first-degree prostate cancer, non-FPC non first-degree prostate can-
cer, SPC sporadic prostate cancer, CSS prostate cancer-specific survival, HR hazard ratio, CI confidence
interval, PSA prostate specific antigen, AD androgen deprivation, RT radio therapy

*p value for Chi-squared test from proportional hazards regression on impact of prognostic factor on CSS
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In a study of 557 men undergoing RP from 1989 to 2000,
biochemical recurrence was higher in the non-FH group
while other outcomes were similar. The authors postulated
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that lower biochemical recurrence in the FH group was due
to heightened vigilance for screening and an earlier diag-
nosis. In this retrospective study, chart reviews were used
to assess FH and the authors acknowledge that data were
not consistently available [14]. Among 720 patients with
PC treated with RP between 1987 and 1996, with a median
follow-up of only 30 months, 12% had positive FH. 5-year
BRFS was worse with FH (46%) compared with those with-
out FH (66%). The authors acknowledged, like other series,
that data were obtained from chart reviews and that they
were concurrently collecting confirmatory data (e.g., pathol-
ogy reports) to validate FH [21]. Finally, a study of 481,011
men at enrollment without cancer in 1982 followed for
9 years found 1922 deaths from PC. FH data were collected
through a baseline questionnaire. FH was related to risk of
fatal PC (HR 1.6). If two or more affected relatives were
affected RR was 3.19. If relatives were diagnosed before age
65, RR was 2.03 [22].

The current study, with an intermediate duration of fol-
low-up, conducted during a more recent period of PC testing
and treatment, has a number of strengths when compared
with previous examinations of the relationship of FH and PC
risk. A primary purpose of this study was related to FH and
thus, prospectively, FH was assessed. Additionally, FH of
PC was validated using pathology reports. As family mem-
bers, especially at older ages, often do not relate accurately
their diagnoses to offspring or siblings, the precise diagnosis
can be misattributed. All patients were also followed pro-
spectively with close attention to collection of PC outcomes,
minimizing risk of those lost to follow-up.

We acknowledge that there are likely to be inherent differ-
ences in screening and treatment of patients with PC based
on their FH of PC. For example, a man with FH may be more
likely to undergo PSA testing at a younger age, potentially
leading to a greater risk of diagnosis of low-grade cancer as
was seen in the current study [23]. Such a man may be more
likely, as well, to have a recommendation for biopsy at a
lower PSA value and to undergo more frequent biopsies; he
is probably also more likely to accept a biopsy recommenda-
tion at any level of PSA [24]. These biases likely increase
the risk of prostate cancer detection, in addition to skewing
the detection to lower-grade tumors.

As it has been demonstrated that, for men with higher-
risk categories of PC, treatment may reduce risk of metas-
tases and death, other biases may affect longer-term and
more important outcomes of PC such as metastases and PC
death [25, 26]. If men with a FH of PC face a PC diagnosis,
there is the possibility that they and their physicians may
treat these tumors more intensively, potentially leading to
a perceived lower risk of these important disease-related
outcomes. It is important to recognize that all of these biases
were likely operational in the current study and, short of a
randomized trial that mandates precise screening, biopsy,
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and treatment, no evaluation of this relationship can fully
avoid this major sources of bias.

Our data strongly suggest that, in a contemporary screen-
ing and treatment environment, FH of PC may slightly
increase the risk of PSA recurrence after RP but with cur-
rent management, FH does not have a significant impact on
risk of death from PC. We cannot rule out the possibility that
patients with a FH of PC should have a different treatment
planning approach to their tumors based on these data but
only that current medical treatments appear to erase any dif-
ferences in disease prognosis in these men. Knowledge about
the mutation of high risk genes or single nucleotide poly-
morphisms (SNPs) related to an increased risk of PC and/
or a more aggressive course of the disease would have been
interesting but was not available in our patient population.

Conclusion

This large-scale study, using a rigorous definition of family
history of prostate cancer, suggests that men with hereditary
prostate cancer are diagnosed at a younger age, present with
a higher disease stage, and have a higher risk of PSA recur-
rence after surgical therapy. Nonetheless, with the employ-
ment of current therapies, these risks do not translate to a
higher risk of prostate cancer death.
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