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Abstract
Purpose of Review  Approximately 15% of prostate cancer patients have lymph node metastases at the time of radical pros-
tatectomy (RP). However, there is no universally accepted standard of care for these men. The options for treatment in this 
subset of patients range from observation to a combination of adjuvant androgen deprivation therapy (aADT) and radiation 
therapy (RT).
Recent Findings  A recent systematic review showed that there was no clear choice out of the options above to treat these 
patients. Studies have shown that patients treated with adjuvant radiation therapy have lower all-cause mortality when com-
pared to patients treated with salvage radiation therapy.
Summary  In this review, we summarize treatment options for pathologic node-positive (pN1) patients and discuss the urgent 
need for robust clinical trials that includes observation as the control group to help establish a standard of care for treating 
patients with node-positive prostate cancer after RP.

Keywords  Node-positive prostate cancer · pN1 disease · Prostate cancer treatment · Observation · Adjuvant radiation 
therapy · Adjuvant androgen deprivation therapy · Salvage radiation therapy

Introduction

In 2022, prostate cancer is estimated to be the most com-
mon cancer diagnosed in men (27% of cancer diagnoses) in 
the USA and the second leading cause of cancer deaths in 
men (11% of cancer deaths) [1]. Although prostate cancer 
screening has been considered by many to be quite effec-
tive, available level 1 evidence supports the limited use of 
serum prostate-specific antigen (PSA) test in men ages 55 
to 69 years old based on the principle of a shared decision 
[2]. Treatment of prostate cancer is usually guided by a risk 
stratification system which includes clinical T stage, serum 
PSA, grade group (Gleason score), and tumor volume on 
biopsy. Based on this model, clinically localized prostate 
cancer ranges from low- to high-risk [3]. The definitive 
treatment for prostate cancer such as radical prostatectomy 
(RP) or radiotherapy (RT) is recommended for patients with 
intermediate to high-risk prostate cancer [3].

Among patients with intermediate- and high-risk pros-
tate cancer undergoing RP, simultaneous pelvic lymph node 
dissection (PLND) is generally recommended. Following 
PLND, approximately 15% have lymph node metastasis at 
the time of surgery [4]. Men who are diagnosed with lymph 
node invasion at the time of RP (pN1) have a higher cancer 
specific mortality when compared to men with nonmeta-
static disease [5]. There is a plethora of treatment options for 
pN1 prostate cancer and include observation, androgen dep-
rivation therapy (ADT), adjuvant radiotherapy (aRT), and a 
combination of aRT with limited ADT [6]. Notwithstanding, 
there is no clearly established standard of care for men with 
pN1 prostate cancer. Such uncertainty is due in large part to 
the lack of level 1 evidence comparing observation versus 
the commonly used treatment modalities.

Per NCCN (National Comprehensive Cancer Network) 
guideline, several management options are available in the 
setting of pN1 disease. ADT ± External Beam Radiation 
Therapy (EBRT) may be used as an initial treatment option 
for these patients. Another option involves observation 
of these patients and monitoring with serial PSAs. Using 
this management option, the decision to initiate treatment 
can be made on the basis of a detectable and rising PSA or 
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PSA > 0.1 ng/mL. Considering this guideline statement, the 
treatment decision for pN1 consists of varying options and is 
ultimately left up to the discretion of the physician [7]. EUA 
guideline offers a similar perspective in that men with pN1 
prostate cancer should be offered one of three options which 
include adjuvant ADT, adjuvant ADT with additional radia-
tion therapy, or observation in men with ≤ 2 lymph nodes 
and a PSA < 0.1 ng/mL [8].

As for utilization of these varying treatment options, 
Touijer et al. published a comparative analysis of the differ-
ent management approaches and found that of 1338 patients, 
387 (28%) were observed, 676 (49%) received lifelong adju-
vant androgen deprivation therapy, and 325 (23%) received 
adjuvant external beam radiation therapy (ERBT) and ADT 
[9].

In this review, we summarize the published data on the 
treatment outcomes of patients with pN1 prostate cancer. 
Furthermore, we advocate the need for level-one evidence 
on the therapeutic value of observation.

Observation

Outcomes of observation in men with pN1 prostate cancer 
have been analyzed primarily as single-center case series 
(Table 1).

However, there is one randomized clinical trial (RCTs) 
that included observation as the control. This trial compared 
observation to adjuvant ADT (aADT) by randomizing 98 
patients 1:1. Follow-up included the regular assessment of 
PSA with subsequent salvage treatment on symptomatic 
progression or evidence of distant metastases. At a median 
follow-up of 7.1 years, there was a clinically significant dif-
ference in overall survival with death in 7 of 47 men treated 
with immediate ADT compared to 18 of 51 men who were 
observed (p = 0.02). This difference in overall survival and 

prostate cancer-specific survival remained significant with 
the longer follow-up of 11.9 years (HR 1.84 [1.01–3.34] and 
HR 4.09 [1.76–9.49], respectively). However, this study’s 
shortcomings include being under-powered (221 was the 
target accrual) and lacking central pathology review [10, 
11]. In addition, this study was initiated in the pre-PSA era 
and accordingly, many patients in the observation arm likely 
have received delayed salvage treatments.

Since this RCT, several single-center analyses have been 
performed and reported survival outcomes in patients who 
had delayed initiation of ADT or other therapies. One such 
series followed 445 men with pN1 prostate cancer follow-
ing RP with plans to offer salvage treatment (salvage ADT 
with or without salvage RT) to those with biochemical recur-
rence (BCR), defined as PSA > 0.1 with confirmatory rise. 
A 10-year OS of 60% and prostate cancer-specific survival 
of 72% was observed with Gleason grade > 7 and 3 + LN 
correlating with an increased risk of BCR [12].

For the remaining single-center observation studies, the 
observation protocols included an institutionally variable 
follow-up until BCR (PSA > 0.2 ng/mL) at which point sal-
vage treatment such as ADT or RT was offered. A limita-
tion of these single-center series was the lack of consistent 
reporting when and why salvage treatment was given while 
some studies did not report the indications. One such study 
is a retrospective review of 150 patients with pN1 disease 
who were followed with serum PSA and physical exam 
every 4–6 months in year one, every 6 months in years 2 
and 3, and annually thereafter. BCR (defined as > 0.2) or 
symptomatic progression triggered radiographic evaluation 
(CT or MRI). 10-year OS and biochemical recurrence-free 
survival (bRFS) were 81% and 59%, respectively. The cohort 
consisted of most of the men with < 3 positive nodes and 
only 40% had Gleason > 8 prostate cancer [13].

A recent systematic review comparing 6 single center 
analyses demonstrated a BCR rate of 63% for all included 

Table 1   Observation

Authors Study type Groups N Outcomes

Messing et al. [10] RCT​ Observation vs. adjuvant ADT 98 patients 7.1 years: 7/47 died vs. 18/51 died (obs 
vs. ADT)

11.9 years HR 1.85 [1.04–3.34]
Toujier et al. [12] Retrospective cohort Salvage ADT with or without RT for 

BCR
445 patients 10 year OS of 60%, PCa specific sur-

vival of 72%
Dorin et al. [13] Retrospective cohort Observation 150 patients 

with pN1 
disease

10 year OS 81% and bRFS 59%

Mandel et al. [14] Retrospective cohort Observation with salvage RT 209 patients 60.2 months; 74.2% with biochemical 
recurrence

Palpattu et al. [15] Retrospective cohort Observation with salvage RT 143 patients 83% with biochemical recurrence in 
8 years

Fleischmann et al. [16] Retrospective cohort Observation with salvage RT 102 patients 5 year 28% bRFS
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patients, with cancer-specific survival (CSS) rates ranging 
from 78 to 72% at 5 to 10 years [6, 12–16]. The majority 
of these studies reported observation until BCR (defined at 
PSA > 0.2) at which point salvage therapy was offered (ADT, 
RT, or both depending on study). Like prior studies, a large 
proportion of the studies included patients with favorable 
characteristics, i.e., Gleason < 8 and 63% only had 1 posi-
tive node.

Most of the data supporting observation in the initial 
management of pN1 prostate cancer following RP is pre-
dominantly based on single-center analyses. There is a lack 
of level 1 evidence supporting the benefit of adjuvant ther-
apy. Considering some of the data above, adjuvant therapy 
may not be necessary in patients with favorable characteris-
tics including low-volume disease.

Adjuvant Androgen Deprivation Therapy

For the past 80 years, androgen deprivation therapy (ADT) 
has been the cornerstone of systemic treatment for prostate 
cancer [17]. ADT is typically performed through chemical 
castration, with the goal of achieving a total serum testos-
terone level of < 50 ng/dl [18]. Androgen plays many key 
roles in normal physiology and, therefore, ADT is associated 
with many adverse effects. These include decreased bone 
mineral density and muscle mass, increased insulin resist-
ance, weight gain, decreased libido, gynecomastia, anemia, 
and fatigue [19]. More recently, ADT has been associated 
with an increased risk of cardiovascular events and cognitive 
impairment. Therefore, although ADT has shown survival 
benefit in pN1 patients [11], aADT in these men remains 
controversial (Table 2).

It should also be noted that some studies have shown 
no OS benefit for patients receiving aADT after RP. Wong 
et al. investigated men between 1991 and 1999 who had 
node-positive PCa after RP using the surveillance, epide-
miology, and end results (SEER) database. In a cohort of 

731 men, 209 of whom received ADT within 120 days after 
surgery, there was no statistically significant improvement in 
10-year OS (HR: 0.95; 95% CI: 0.71 to 1.27) or in PCa-spe-
cific mortality (HR: 0.97; 95% CI, 0.56 to 1.68) in patients 
who received early ADT [20]. Touijer et al. reported sur-
vival outcomes for men with node-positive prostate cancer 
after RP between 1988 and 2010 treated with aADT versus 
observation. A total of 676 men treated with aADT were 
compared to 387 men who were observed. With a median 
follow up of 69 months, patients treated with aADT had 
no significant difference in OS when compared to men on 
observation (HR: 0.90, 95% CI: 0.65–1.25, p = 0.5). Patients 
on aADT had better CSS compared to the observation group 
(HR: 0.64, 95% CI: 0.43 to 0.95, p = 0.027); however, men 
treated with aADT had an increased risk of mortality from 
other causes (HR: 3.05, 95% CI: 1.45 to 6.40, p = 0.003) [9]. 
Park et al. showed similar results. Of a total of 40 patients 
with node positive disease, 18 patients received aADT for 
2 years and 22 patients were observed. At 5 years PFS, CSS, 
and OS rates were similar in both groups [21].

Given the inconsistency of the data in support of aADT 
and its long-term side-effects, aADT is not routinely used. 
Patients with more aggressive pathology findings (i.e., mul-
tiple positive nodes) may benefit the most from aADT.

Adjuvant RT and ADT

Another treatment regimen frequently utilized in treating 
pN1 prostate cancer patients is the combination therapy in 
which both adjuvant androgen deprivation therapy (aADT) 
and adjuvant radiation therapy (aRT) are employed. Radia-
tion therapy is typically applied to the whole pelvis. Radia-
tion therapy is rarely used as a single modality to treat 
this subset of patients. Multiple retrospective studies have 
demonstrated an overall survival difference of definitive 
radiotherapy in combination with ADT when compared to 
adjuvant ADT alone in patients with node-positive prostate 

Table 2   Adjuvant androgen deprivation therapy

Authors Study type Groups N Outcomes

Wong et al. [20] Retrospective Cohort Adjuvant ADT vs no ADT 731 patients (209 
received ADT)

No statistically significant 
difference in OS between 
adjuvant ADT and non-
ADT

Park et al. [21] Retrospective cohort Adjuvant ADT vs observation 40 patients ADT group: 5-year PFS 
(72.2%), CSS (83.3%), 
and OS (72.2%)

Non-ADT group: 5-year 
PFS (77.2%), CSS 
(86.4%), and OS (72.8%)

No statistically significant 
difference
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cancer after radical prostatectomy (Table 3) [22, 23, 24•, 
25, 26].

Zagars et al. demonstrated that the 10-year overall sur-
vival for patients treated with combination therapy was 67% 
versus 46% for those treated with just ADT. In addition, this 
group also showed the 10-year recurrence-free survival for 
the combination therapy was approximately 80% when com-
pared to 25% for the ADT group [23]. Guo et al. also showed 
an improved OS benefit (HR: 0.74; p = 0.008) and dramatic 
improvement in CSS (HR: 0.40; p = 0.000) in pN1 prostate 
cancer patients treated with adjuvant RT in combination 
with ADT. These authors acknowledged the heterogeneity 
of this subset of patients as the patient disease burden was a 
strong predictor of the treatment success [24•].

Notwithstanding, it is important to highlight that the data 
described above was collected retrospectively. Prospective 
data and more importantly randomized trials are lacking 
on this subject of aRT and ADT in men with pN1 disease. 
Consequently, the approach to pN1 prostate cancer using 
aRT and ADT varies among centers and providers. As afore-
mentioned, a carefully designed clinical trial that includes 
the control group of observation followed by salvage radio-
therapy with ADT is clearly needed to assess the benefit of 
aRT combined with ADT. Indeed, as recently demonstrated 
with the use radiation in men with high-risk features follow-
ing RP, radiating all men with pN1 disease without level 1 
evidence may result in significant overtreatment.

Salvage Radiation Therapy

In addition to the adjuvant treatments, salvage radiation 
therapy (sRT) is another option that must be included in 
discussing outcomes of pN1 prostate cancer patients. The 
outcome of this treatment modality has mainly been stud-
ied in comparison to adjuvant radiation therapy. Tilki et al. 
reported that patients with pN1 prostate cancer that were 
treated with adjuvant radiation after RP had better biochemi-
cal recurrence-free (BCR-free) and metastasis-free survival 
(MFS) rates than patients treated with no treatment or sRT. 
In this study, the 4-year MFS was 82.5% in the no treat-
ment/sRT group vs 91.8% in the adjuvant radiation therapy 
group [27]. Next, Tikil et al. observed that patients treated 

with aRT vs early sRT had lower all-cause mortality (ACM), 
and this reduction in ACM increased with each subsequent 
positive lymph node. At a median follow-up of 7 years, they 
found that men with four or more positive lymph nodes had 
a statistically significant reduction in ACM when compared 
to sRT [28••]. This study highlights the potential importance 
of considering the number of positive lymph nodes in the 
pathological specimen when deciding between aRT and sRT.

Current Clinical Trials in pN1 Disease

A clinical trial currently investigating aRT in pN1 prostate 
cancer patients is NCT04134260 (“Testing the Addition of 
the Drug Apalutamide to the Usual Hormone Therapy and 
Radiation Therapy After Surgery for Prostate Cancer”). This 
trial compares the therapeutic effect of the addition of apalu-
tamide, an androgen receptor inhibitor, to ADT and radiation 
therapy versus adjuvant ADT + aRT. One criticism of this 
trial is that observation alone (followed by salvage radia-
tion on failure) is not evaluated. This treatment modality is 
frequently used in the care of pN1 prostate cancer patients. 
Given that observation has not been studied rigorously in 
a prospective nature, the standard of care for pN1 prostate 
cancer patients will continue to be complex with multiple 
options. We propose that a study is needed to evaluate the 
effectiveness of observation followed by salvage therapy 
upon disease progression. In such a study, patients with pN1 
disease would receive adjuvant ADT plus aRT versus obser-
vation followed by sRT plus ADT upon disease progression. 
Our group is in the process of designing such a trial.

Conclusion

The detection of nodal metastasis at the time of radical pros-
tatectomy is not a rare event. While there are a few existing 
and ongoing studies comparing different treatment modali-
ties in this subset of prostate cancer patients, there is no 
uniformly accepted standard of treatment for these patients. 
Consequently, the treatment regimens for this group remain 
highly variable across institutions and surgeons. Importantly, 
there is no solid level-one evidence supporting the role of 

Table 3   Adjuvant RT and ADT studies

Authors Study type Groups N Outcomes

Zagars et al. [23] Retrospective cohort aADT vs aADT combined with RT 255 aADT—10 year OS (46%)
aADT + RT – 10 year OS (67%)

Guo et al. [24•] Meta-analysis ADT vs RT plus ADT 15,524 (between 5 studies) Improved OS (HR: 0.74) and 
CSS (HR: 0.40) with addition 
of RT

Lin et al. [25] Retrospective Cohort ADT alone vs ADT + RT 318 in each group ADT + RT associated with 
decreased ACM (HR = 0.50)
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adjuvant radiotherapy combined with ADT. A randomized 
trial on adjuvant radiotherapy combined with ADT in which 
the control group is observation is needed to start system-
atically establishing the standard of care in men with pN1 
prostate cancer.
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