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Abstract
Background: We sought to examine real-world data to evaluate the use of abiraterone acetate in men with very 
high-risk prostate cancer.
Methods: Biopsy data from a large urology group collected between January 2022 and January 2024 were ana-
lyzed to identify men with very high-risk prostate cancer. Men with very high-risk prostate cancer who opted for 
radiation therapy as a primary treatment modality were included in the final analytic cohort. Chart reviews were 
performed to identify the administration of abiraterone acetate, high-risk and very high-risk factors, pathological 
outcomes, and patient comorbidities.
Results: A total of 135 patients were identified as having very high-risk prostate cancer. Of those 135 patients, 86 
received radiation therapy with androgen-deprivation therapy and 49 underwent radical prostatectomy. Among 
men who underwent radiation therapy, only 31.4% received treatment intensification with abiraterone acetate in 
addition to androgen deprivation therapy. There was no difference in age, race, or medical comorbidities between 
the 2 cohorts. Patients diagnosed between 2023 and 2024 and patients with 2 or more very high-risk modifiers 
were found to have higher rates of abiraterone acetate administration.
Conclusions: In our real-world study, we found that fewer than half of men with very high-risk prostate cancer are 
being prescribed abiraterone acetate. Further studies are needed to determine the barriers to treatment intensifi-
cation in men with very high-risk prostate cancer.

Introduction
Prostate cancer is the most prevalent noncutaneous malignancy in the world and a leading cause of cancer-
related deaths in men.1 Substantial increases in the rates of prostate cancer diagnosis and cancer-related 
deaths over the next 2 decades are predicted.2 The majority of men diagnosed with prostate cancer present 
with either nonmetastatic or localized disease.3 The importance of appropriate risk stratification cannot be 
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overstated because risk stratification informs the need 
for further diagnostics and treatments as well as the 
risk of progression or recurrence.4

Most men who die from prostate cancer are diag-
nosed with nonmetastatic disease at the outset.5 
Among men with high-risk or very high-risk localized 
prostate cancer, however, there is a clinically signifi-
cant likelihood of metastasis or recurrence. Roughly 
20% to 30% of prostate cancer diagnoses fall into 
the high-risk category at the time of biopsy.6 Within 
this subset, some men present with very high-risk 
disease, characterized either by 2 or 3 high-risk 
features (prostate-specific antigen value >20 ng/mL, 
Grade Group 4 disease, T3a) or by 1 or more very 
high-risk features (>4 cores scored at Grade Group 
4, T3b disease, primary Gleason 5 disease).4 For men 
diagnosed with aggressive localized prostate cancer, 
delaying or preventing metastasis is paramount 
because of its association with a worse prognosis.7,8

In the case of men with very high-risk disease, studies 
have shown that in men opting for radiation therapy 
(RT), treatment intensification with the addition of 
abiraterone acetate (ABI) 1000 mg daily and prednis-
olone 5 mg daily improves metastasis-free and overall 
survival.9 Identifying men with very high-risk disease 
can be difficult, however, because it necessitates the 
integration of structured and unstructured data from 
large electronic health record datasets. Consequently, 
there is a risk that men at the highest risk of metas-
tasis and metastasis-related events may not be 
offered treatment intensification.
Our study delved into the use of treatment intensifi-
cation with ABI in men with very high-risk, clinically 
localized prostate cancer who opted for RT within a 
large urology group practice.

Methods
Patients newly diagnosed with prostate cancer 
between January 2022 and January 2024 were 
identified through a retrospective review of a large 
urology group practice’s clinical navigation pathway. 
Nurse navigators manually converted all data from an 
unstructured into a semistructured format. Data were 
input into a navigation program internally developed 

to identify patients with high-risk or very high-risk 
prostate cancer. Each chart of a patient with high-risk 
or very high-risk prostate cancer underwent manual 
review to ensure accuracy. Men were categorized 
as having very high-risk, clinically localized prostate 
cancer if they were older than 18 years of age and 
had 2 or more high-risk features (prostate-specific 
antigen level >20 ng/mL, Grade Group 4 disease, 
T3a) or any very high-risk feature (>4 cores of Grade 
Group 4 or disease, T3b disease, or primary Gleason 
score 5 disease). Pathology reports and magnetic 
resonance imaging scans were manually reviewed 
to convert unstructured data into structured data. 
Extracapsular extension and seminal vesicle invasion 
were considered present only when explicitly stated 
by the radiologist; terms such as capsular bulging or 
capsular abutment were not considered indicative of 
extracapsular disease.
Patients with metastatic disease identified through 
conventional or prostate-specific membrane antigen 
imaging as well as individuals who left the practice 
before treatment initiation were excluded from our 
analysis. Patient demographic and medical comor-
bidity data, treatment plans, and urologist characteris-
tics were collected. The analytic cohort included only 
patients who underwent RT with androgen-depriva-
tion therapy administration.

KEY POINTS
•	 Men with very high-risk prostate cancer in our cohort had 

low rates of receiving treatment intensification with ABI.
•	 Patients who had 2 or more very high-risk features were 

more likely to receive treatment intensification with ABI, 
suggesting that perhaps patients with only 1 qualifying 
very high-risk feature were not appropriately risk stratified 
in our study.

•	 Patients diagnosed in 2023 or 2024 were more likely to 
receive appropriate treatment intensification with ABI, 
perhaps reflecting the delay in clinical application from 
publication of clinical trials. 

ABBREVIATIONS
ABI, abiraterone acetate
NCCN, National Comprehensive Cancer Network
RT, radiation therapy
STAMPEDE, Systemic Therapy in Advancing or Metastatic 
Prostate Cancer: Evaluation or Drug Efficacy
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Descriptive statistics were used to summarize the 
data, with discrete values presented as percentages 
or frequencies and continuous variables described 
by mean and SD. The statistical significance between 
categorical variables was determined using the χ2 
test, and the statistical significance between contin-
uous variables was assessed using the t test. This 
study was approved by our institutional review board 
(No. E-23-5351).

Results
During the study period, 4596 patients were identi-
fied as having a positive biopsy. Among them, 968 
(21.1%) were diagnosed with localized, high-risk 
prostate cancer without evidence of extraprostatic 
disease on metastatic evaluation. Further categori-
zation of the patients with high-risk prostate cancer 
revealed 135 (13.9%) men with very high-risk disease, 
with 86 (63.7%) of them undergoing treatment with 
RT and androgen-deprivation therapy as the primary 
treatment modality, as illustrated in Figure 1. The 
characteristics of the cohort, including oncologic and 

medical comorbidities, are detailed in Table 1. The 
mean (SD) age of these patients was 73.2 (9.2) years, 
and the mean (SD) prostate-specific antigen level was 
75.4 (326.4) ng/mL.
Table 2 lists the distribution and frequency of high-
risk and very high-risk features. All patients but 1 
presented with Grade Group 4 (33/86 [38.4%]) or 
Grade Group 5 (52/86 [60.5%]) disease. The majority 
of the analytic cohort (73.26%) met very high-risk 
disease criteria by having more than 4 cores positive 
for Grade Group 4 or higher disease. Another 22.1% 
met very high-risk disease criteria by being identi-
fied with T3b disease during the staging workup. 
The remaining 4.7% of patients fulfilled very high-
risk disease criteria by exhibiting 2 or more high-
risk features. Of the 86 eligible patients, 27 (31.4%) 
received ABI. No statistically significant differences 
were observed in race or ethnicity, age, medical 
comorbidities, number of cores positive for Grade 
Group 4 or higher disease, or T stage at diag-
nosis between patients who did and did not receive 
ABI. Being diagnosed in 2023 or 2024 was asso-
ciated with higher rates of receiving ABI than being 

4596 New 
localized 
prostate cancer 
diagnoses

3628 (78.9%) Low-risk and intermediate-risk prostate cancer

49 (36.3%) Received other (non-RT) cancer therapy

86 (63.7%) Received RT and androgen-deprivation therapy
968 (21.1%)  High-risk prostate cancer

135 (13.9%) Very high-risk prostate cancer

Figure 1. Distribution of analytical cohort by risk stratification and eventual treatment for patients with very high-risk prostate cancer 
Abbreviation: RT, radiation therapy.
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diagnosed in 2022 (P = .0008).
A subgroup analysis was conducted based on the 
number of very high-risk disease factors present. 
A total of 42 patients exhibited just 1 very high-risk 
disease factor, with the number of positive cores 
being the most prevalent qualifying factor. Among 
these patients, only 12 (28.6%) received ABI. The rate 
of ABI administration increased to 42.9% for patients 
with 2 very high-risk disease features, although this 
difference was not statistically significant (P = .30).
Twenty-eight patients had 2 very high-risk disease 
factors, with the combination of more than 4 cores of 

Grade Group 4 or higher and primary Gleason score 
5 disease being the most common (57.1%), followed 
by stage T3b with more than 4 cores of Grade Group 
4 or higher (39.3%). Interestingly, among individuals 
with more than 4 cores of Grade Group 4 or higher 
combined with primary Gleason score 5 disease, 
only 31.3% received ABI. In contrast, among patients 
with more than 4 cores of Grade Group 4 or higher 
and T3b staging, 63.6% received ABI. This disparity, 
however, did not achieve statistical significance 
(P = .13).

Abbreviation: ABI, abiraterone acetate.

Table 1. Patient Characteristics, by ABI Treatment Intensification

Patient characteristic All Yes ABI No ABI P value

Patients, No. 86 27 59

Race and ethnicity, No. .085

Asian 1 1 0

Black 18 9 9

Hispanic 0 0 0

Non-Hispanic White 67 17 50

Age, mean (SD), y 73.2 (9.2) 72.8 (7.3) 73.3 (10.0) .795

Year of diagnosis, No. .0008

2022 52 9 43

2023 or 2024 34 18 16

Prostate-specific antigen, µg/L 75.4 (326.4) 36.9 (67.3) 92.9 (391.4) .463
Hypertension, No. (%) 73 (84.9) 25 (92.6) 48 (81.4) .177

Hepatitis, No. (%) 2 (2.3) 0 (0.0) 2 (3.4) >.99

Chronic obstructive pulmonary disease, No. (%) 7 (8.1) 2 (7.4) 5 (8.5) .867

Chronic kidney disease, No. (%) 8 (9.3) 1 (3.7) 7 (11.9) .227

Type 2 diabetes, No. (%) 27 (31.4) 10 (37.0) 17 (28.8) .446

Positive cores, No. (%) .3009

<4 23 (26.7) 5 (18.5) 18 (30.5)

≥4 63 (73.3) 22 (81.5) 41 (69.5)

T stage, No. (%) .1012

T3b 19 (22.1) 9 (33.3) 10 (16.9)

T3a 15 (17.4) 5 (18.5) 10 (16.9)

<T3 52 (60.5) 13 (48.2) 39 (66.1)
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Discussion
In this real-world study, we found that 31.4% of men 
with very high-risk, clinically localized prostate cancer 
who chose RT received treatment intensification with 
ABI and androgen-deprivation therapy. To retrospec-
tively identify very high-risk prostate cancer cases, 
nurse navigators converted unstructured data into 
structured data, which were then input into an inter-
nally developed program to identify patients with very 
high-risk prostate cancer. Analysis of patient, urol-
ogist, and oncologic factors did not reveal specific 
attributes associated with the low rates of ABI admin-
istration. This finding suggests that men at high risk of 
recurrence or metastasis are not receiving treatment 
intensification. Our data indicate that multiple factors 
affect treatment selection, including difficulty in identi-
fying patients with very high-risk prostate cancer and 
understanding current clinical guidelines.
The benefit of treatment intensification for men with 
very high-risk prostate cancer is well established. 
The Systemic Therapy in Advancing or Metastatic 
Prostate Cancer: Evaluation or Drug Efficacy 
(STAMPEDE) trial (ClinicalTrials.gov identifier 
NCT00268476) demonstrated that adding ABI to a 
treatment regimen for nonmetastatic very high-risk 
prostate cancer increases metastasis-free and overall 

survival.10 In addition, a pooled analysis of 10 clinical 
trials that included 3604 patients demonstrated that 
men with 2 or 3 high-risk factors and patients with 
nodal involvement have worse outcomes than men 
with only 1 high-risk factor. Specifically, metastasis-
free survival, time to metastasis, prostate cancer–
specific mortality, and overall survival were all worse 
in men with 2 or 3 high-risk factors (very high-risk, 
clinically localized disease) or locoregional disease.11 
Metastasis-related events, including skeletal-
related events, can severely reduce patient quality 
of life, causing pain, fatigue, and urinary and sexual 
dysfunction.12 Despite strong evidence supporting 
treatment intensification, however, our study shows 
that many men do not receive appropriate treatment.
Classifying a patient as having very high-risk prostate 
cancer is complex. One must synthesize informa-
tion from multiple records, including pathology and 
imaging reports, often dealing with unstructured data. 
Even with all the collected data, risk stratification can 
be ambiguous. For instance, National Comprehensive 
Cancer Network (NCCN) guidelines state that “two 
or three” high-risk features upgrade a patient to very 
high-risk prostate cancer, allowing for clinical discre-
tion. This decision-making process leads to varied 
outcomes and prescribing patterns, as seen in our 
study.

Abbreviation: ABI, abiraterone acetate.

Table 2. Distribution of Very High-Risk Features and Rates of Receiving ABI

Variable Patients with features, No. (%) Patients with features receiving ABI, No. (%)
2 Very high-risk features

Any 2 features 28 (32.6) 12 (42.9)

>4 cores + primary Gleason score 5 16 (57.1) 5 (31.3)

Primary Gleason score 5 + T3b 1 (3.6) 0 (0.0)

T3b + >4 cores 11 (39.3) 7 (63.6)

1 Very high-risk feature

Any 1 feature 42 (48.8) 12 (28.6)

>4 cores 29 (69.1) 9 (31.0)

Primary Gleason score 5 12 (28.6) 3 (25.0)

T3b 1 (2.4) 0 (0.0)
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Other potential reasons for low utilization of treatment 
intensification include the recent incorporation of ABI 
into clinical guidelines, lack of physician familiarity with 
guidelines, and the generic nature of the drug. The 
NCCN guidelines were updated to include ABI for 
very high-risk disease in September 2021.13 Results 
from STAMPEDE were published in late December 
2021. Other retrospective studies examining treat-
ment intensification also found low utilization after 
initial approval, with improvement over time.14 The 
low utilization observed in our study could be due 
in part to the proximity of the STAMPEDE publica-
tion and incorporation into NCCN guidelines to our 
data-collection period. Increased utilization was seen 
over time, supporting low initial familiarity with guide-
line changes. This increased utilization is consistent 
with our findings, which demonstrate higher utilization 
of ABI in 2023 and 2024 than in 2022. Our results 
may reflect low familiarity with guideline changes 
compounded by decreased industry support because 
ABI had become generic at the time of publication of 
STAMPEDE and incorporation into guidelines.15

Prostate cancer screening, staging, and treatment 
recommendations are dynamic, focusing on targeting 
treatment efforts for individuals who would benefit 
the most. In particular, the introduction of improved 
staging with prostate-specific membrane antigen 
positron emission tomography/computed tomog-
raphy imaging has led to more accurate detection 
of localized high-risk prostate cancer.16 In our study, 
21.1% of patients were high risk, and 13.9% of those 
patients (2.9% of the total) met very high-risk criteria. 
Previous research had found that 22.5% of patients 
were high risk. Some studies had excluded patients 
with very high-risk disease or did not separate the 
high-risk category. Despite variability in patient cate-
gorization and data presentation, the percentage of 
patients with high-risk disease is generally consistent 
across studies.
The consistency of risk classification in our patient 
population with other studies supports the general 
applicability of our findings. This congruity may 
change, however, because prostate cancer inci-
dence is projected to rise through 2040, poten-
tially altering the risk-stratification breakdown. Since 

2000, high-risk groups have remained a consistent 
or increasing portion of the population, with improved 
treatments extending survival and increasing the prev-
alence of patients with high-risk disease.17,18

More work is needed to document trends of 
treatment intensification in the population with very 
high-risk disease. In addition, our group plans to 
use the methods from this study to identify future 
patients with very high-risk disease in real time. Nurse 
navigators will collect all data points and synthesize 
the information after every biopsy. Men found to 
have very high-risk disease will be identified before 
meeting with their urologist to review biopsy data. 
We hope this process will allow for a more productive 
physician-patient interaction and increased use of 
treatment intensification when appropriate.
The limitations of this study include those inherent 
in a retrospective cohort study. Data were collected 
directly from patient records, and certain important 
pieces of information may have been missing. The 
decision-making process for not prescribing ABI was 
not indicated in the documentation, and it is possible 
that some patients declined the additional treat-
ment, despite recommendations from their urologists. 
Furthermore, not all urologists may be comfortable 
prescribing ABI, although it may be prescribed by an 
outside clinician, a fact that could have been omitted 
from the electronic health record. Our results describe 
the findings from the multicenter study cohort and 
may not be applicable to the wider population.

Conclusions
Our study shows that despite strong clinical trial 
support and inclusion in treatment guidelines, a 
majority of patients with very high-risk, clinically local-
ized prostate cancer who elected RT were not offered 
treatment intensification with ABI. Factors that affect 
low treatment intensification could include low physi-
cian awareness of guideline changes, the proximity 
of our data-collection period to the inclusion of ABI in 
NCCN treatment guidelines, and difficulties in identi-
fying this patient group.
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