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ARTICLE INFO ABSTRACT

Keywords: Background and objective: International guidelines recommend treatment intensification combining docetaxel or
Metastatic androgen receptor pathway inhibitors with androgen deprivation therapy for metastatic hormone-sensitive
Prostate

prostate cancer (mHSPC). However, evidence suggests underuse in many high-income countries. This study

gancter " evaluates the use of treatment intensification in the English National Health Service (NHS) and explores patient
reatmen . . . . e

e and hospital-level factors associated with variation.

Intensification

Methods: All men diagnosed with mHSPC in England between January 2018 and December 2022 were identified
through the national cancer registry. Treatment intensification within six months of diagnosis was assessed using
hospital and systemic anti-cancer therapy data. Multilevel regression models explored associations between
treatment intensification and sociodemographic factors including age, comorbidities, frailty, ethnicity, socio-
economic status, rurality, and year of diagnosis. Variation among the 47 specialist multidisciplinary teams
(sMDTs), responsible for coordinating prostate cancer care in England, was also evaluated.

Key findings and limitations: Among 29,713 mHSPC patients, treatment intensification use was 39.0 %. Treatment
intensification use decreased with age, comorbidities, frailty, socioeconomic deprivation, and among black pa-
tients (p always < 0.05). 59.8 % (n = 9184) of men aged 75 or younger had a record of treatment intensification,
compared to only 16.8 % (n = 2404) of men older than 75. The use of treatment intensification across sMDTs
ranged from 20.3 % to 53.7 %, with greater variation in older patients, particularly those older than 75.
Conclusions and clinical implications: There is potential underuse of treatment intensification for mHSPC patients,
particularly among older, black, and socioeconomically deprived patients. Significant variation in practice exists
between specialist prostate cancer teams (sMDTs) nationally, especially in older populations, indicating that
many patients may not receive optimal care.

Utilisation

1. Introduction which has a population of 57 million people [3,4]. Of these, around 19 %
are diagnosed with metastatic disease at the time of initial diagnosis [4].

Prostate cancer represents 15 % of all cancers and is the second most Prior to 2015, the treatment for metastatic hormone-sensitive prostate
common cancer diagnosed worldwide in men [1,2]. Every year there are cancer (mHSPC) was androgen-deprivation therapy (ADT). Since 2015,
approximately 50,000 new cases of prostate cancer in England (UK) trials have demonstrated that mHSPC patients treated with docetaxel [5,

* Correspondence to: London School of Hygiene & Tropical Medicine, UK.
E-mail address: joanna.dodkins@lshtm.ac.uk (J. Dodkins).
@joannadodkins (J. Dodkins)

! Joint Senior Authors.

https://doi.org/10.1016/j.ejca.2025.115335

Received 13 January 2025; Received in revised form 18 February 2025; Accepted 20 February 2025

Available online 3 March 2025

0959-8049/© 2025 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0001-7470-3014
https://orcid.org/0000-0001-7470-3014
https://orcid.org/0009-0003-5140-8495
https://orcid.org/0009-0003-5140-8495
https://orcid.org/0000-0003-3278-9491
https://orcid.org/0000-0003-3278-9491
https://orcid.org/0000-0002-9695-6052
https://orcid.org/0000-0002-9695-6052
https://orcid.org/0000-0001-8429-957X
https://orcid.org/0000-0001-8429-957X
mailto:joanna.dodkins@lshtm.ac.uk
https://twitter.com/@joannadodkins
www.sciencedirect.com/science/journal/09598049
https://www.ejcancer.com
https://doi.org/10.1016/j.ejca.2025.115335
https://doi.org/10.1016/j.ejca.2025.115335
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejca.2025.115335&domain=pdf
http://creativecommons.org/licenses/by/4.0/

J. Dodkins et al.

6], or androgen receptor pathway inhibitors (ARPIs) such as enzaluta-
mide [7,8], abiraterone [9,10] or apalutamide [11], in addition to ADT,
have a significant improvement of their overall survival, compared to
those treated with ADT alone.

As a consequence, international and national clinical practice
guidelines now recommend intensification of ADT as first line treatment
for men with mHSPC at time of diagnosis [12,13]. NICE and NHS En-
gland have issued recommendations for treatment intensification for the
following: Docetaxel (January 2016) [14], Enzalutamide (June 2021)
[15], Apalutamide (October 2021) [16], and Abiraterone (December
2024, currently available under an NHS England interim -clinical
commissioning policy while awaiting NICE guidance) [17]. Addition-
ally, during the COVID-19 pandemic, NHS England’s interim guidance
permitted the use of enzalutamide or abiraterone in 2020. Emerging
evidence supports the use of "triplet therapy" — combining either dar-
olutamide [18] or abiraterone [19] with docetaxel and ADT — for the
treatment of mHSPC.

Despite level 1 evidence and treatment intensification being rec-
ommended in international guidelines, a recent systematic review
demonstrated that rates of treatment intensification for potentially
eligible patients remain very low [20], with use varying from 9 % to
38 % across high income countries [21-25].

To get a better understanding of the factors associated with underuse
of treatment intensification we used data available to the National
Prostate Cancer Audit (NPCA) [26], consisting of routinely collected
national data linked at patient level, covering all National Health Ser-
vice (NHS) hospitals delivering prostate cancer treatments in England.
The aim of this study was to identify both evidence of hospital level
variation and inequalities in treatment intensification to inform in-
terventions to improve uptake of evidence-based treatment.

2. Methods
2.1. Patient population

We identified all men diagnosed with prostate cancer in England
between 1 January 2018 and 31 December 2022 using data from the
English Cancer Registry, according to the International Classification of
Diseases, 10th Edition (ICD-10) code for prostate cancer (C61) [27].
Data were linked to records of Hospital Episode Statistics (HES), an
administrative dataset with records of all care episodes provided by NHS
hospitals [28], and to the Systemic Anti-Cancer Therapy (SACT) dataset
[29].

2.2. Data sources

The SACT dataset, mandatory for all NHS providers since April 2014,
includes details on all systemic anti-cancer treatments delivered in
inpatient, day-case and outpatient settings. We used cancer registry
data, including information on tumour (T), node (N), and metastasis (M)
stages, to identify patients presenting with metastatic disease at diag-
nosis. Those with de novo metastatic disease and no prior treatment are
referred to as having mHSPC throughout the paper. We applied two
validated clinical assumptions to impute missing data about the pres-
ence of metastatic disease: if N-status was recorded but M-status was
missing, the patient was assumed to be MO, as they were likely inves-
tigated for metastases with none found. Additionally, patients with T1/
T2 disease were also classified as MO due to the low likelihood of met-
astatic disease [30].

2.3. Patient characteristics

English cancer registry data were used to determine diagnosis date,
age, ethnicity and NHS hospital of diagnosis. Age (in years) was grouped
into ten categories; < 50, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79,
80-84, 85-89, > 90. The Royal College of Surgeons (RCS) Charlson
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score was used to identify any comorbid conditions captured in the HES
record of hospital admissions within one year before diagnosis [31]. The
secondary care administrative records frailty (SCARF) index was used to
capture frailty according to 32 deficits that cover functional impairment,
geriatric syndromes, problems with nutrition, cognition and mood, and
medical comorbidities, within two years of diagnosis derived from HES
[32]. Patients without a HES record within two years of their diagnosis
were classified as "missing” for frailty. Frailty was grouped into four
categories: fit, mild, moderate, and severe frailty.

Ethnicity was recorded using the categories of the 2021 Census and
was grouped into white, Asian, black, mixed and other. Index of Multiple
Deprivation (IMD) was used to measure socioeconomic deprivation
based on quintiles of the national distribution of neighbourhoods (i.e,
Lower Super Output Areas [33]) [34]. A patient’s IMD score (ranging
from 1 indicating least deprived and 5 most deprived) was based on the
recorded residential area at the time of diagnosis. A patient’s residential
area was classified as “rural” or “urban” according to a classification of
the Office for National Statistics [35].

In the English NHS, hospital-level care is provided by hospital or-
ganisations (‘hospital trusts’). Prostate cancer care provided by hospital
trusts is coordinated within 47 specialist multidisciplinary teams
(sMDTs), which are composed of one or more hospital trusts offering the
full range of prostate cancer treatments in a hub and spoke model [36].
Usually there will be one main prostate cancer surgical centre and
radiotherapy centre (hub) within each sMDT, with other hospitals
(spokes) referring patients in for evaluation and treatment [37]. One or
more Trust (hub or spoke) within the sMDT will provide SACT. Patients
were assigned to a sMDT based on the diagnosing hospital trust.

2.4. Outcome variable

Patients who received treatment intensification within six months of
diagnosis were identified using the SACT dataset. Relevant treatments
included docetaxel or ARPIs (enzalutamide, abiraterone or apaluta-
mide), reflecting current practice guidelines for mHSPC [38].

2.5. Statistical analysis

A multilevel multivariable logistic regression model, with sMDT at
diagnosis as a random intercept, was used to estimate associations be-
tween treatment intensification and patient characteristics. The statis-
tical significance of each characteristic was tested by a likelihood ratio
test comparing nested models. Patients with missing data on either
frailty or ethnicity were included using separate “missing” categories,
and all other variables were complete. Since treatment intensification
was commonly used (i.e. > 10 %) in some sub-groups, the results are
presented as risk ratios rather than odds ratios, estimated from the
regression model [39].

Funnel plots were used to graphically explore sMDT variation in the
use of treatment intensification by establishing whether the sMDT
variation in the proportion of patients receiving treatment intensifica-
tion was greater than expected by chance alone [40]. The 46 sMDTs that
had 10 or more patients eligible for treatment intensification per year
were included in the funnel plots.

The intra-class correlation coefficient (ICC) quantified the variation
between sMDTs according to the fully adjusted multilevel logistic
regression model. The ICC is an index (ranging from O to 1) which
represents the proportion of the total variance that is between sMDTs.
The larger the value, the greater the sMDT variation.

To identify factors influencing sMDT variation, ICCs were estimated
separately for subgroups based on age (< 75 versus > 75 years); co-
morbid conditions (men with O versus one or more comorbid condi-
tions); socioeconomic deprivation (men in the lowest three national
neighbourhood quintiles versus men in the two highest quintiles of
IMD), and frailty (fit versus mild/moderate/severe frailty). Ethnicity
was not explored in this way due to relatively low patient numbers in the
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groups with a minority-ethnic background. We compared the ICC be-
tween strata using an independent samples t-test to estimate two tailed
p-values, with a p-value of 0.05 considered statistically significant. All
analyses were performed using Stata, StataCorp 2021, Release 17 [19].

2.6. Sensitivity analysis

A sensitivity analysis compared treatment intensification data from
2018 to 2021 captured in the SACT dataset with information from the
HES and Cancer Waiting Times (CWT) datasets to ensure no treatment
episodes were missed. Further detail of this validation step is in the
Methods Appendix.

3. Results

Between 1 January 2018 and 31 December 2022, 234,377 men were
diagnosed with prostate cancer. Of these, 30,920 men (13.2 %) with
missing data for cancer stage at the time of diagnosis, after imputation of
missing data about metastatic disease using the clinical rules (see
methodology), were excluded (Appendix Fig. Al). Of the 203,457 pa-
tients included, 29,713 (14.6 %) had mHSPC. The baseline character-
istics of the patients with mHSPC are summarised in Table 1.
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3.1. Change in use of treatment intensification over time

The number of patients receiving treatment intensification within six
months after diagnosis is shown in Fig. 1 and in Appendix Table Al. Of
the 29,713 patients with mHSPC at diagnosis, 11,588 (39.0 %) had a
record of treatment intensification in the SACT dataset. Of these patients
6212 (53.6 %) received docetaxel, 4076 (35.2 %) enzalutamide, 954
(8.2 %) apalutamide, and 346 (3.0 %) abiraterone. These results are
naturally influenced by the timing and nature of NICE recommendations
for treatment intensification (i.e. the approval of Docetaxel in 2016 and
Enzalutamide and Apalutamide in 2021).

Fig. 1 demonstrates the change over time in different regimens. The
use of treatment intensification increased over time from 33.8 % in 2018
to 45.1 % in 2022. Docetaxel use peaked in 2018 but fell sharply with
the approval of enzalutamide and apalutamide in 2021, coinciding with
the onset of the COVID-19 pandemic and related guideline updates.
Abiraterone use was low throughout: its use increased only slightly from
2020, likely related to prescribing restrictions in England for this drug in
this context.

Table 1
Distribution of patient characteristics and use of treatment intensification.
Total Received treatment p value Adjusted relative risk p value
intensification (RR)

n = 29,713 % n = 11,588 % X2 RR 95 % CI
Year < 0.001 < 0.001
2018 6393 21.5 2160 33.8 1
2019 5689 19.1 1998 35.1 1.054 (0.995-1.115)
2020 5746 19.3 2171 37.8 1.213 (1.150-1.277)
2021 6189 20.8 2693 43.5 1.441 (1.377-1.506)
2022 5696 19.2 2566 45.1 1.455 (1.389-1.521)
Age (year) < 0.001 < 0.001
< 50 146 0.5 118 80.8 1
50-54 463 1.6 320 69.1 0.846 (0.712-0.959)
55-59 1324 4.5 944 71.3 0.886 (0.766-0.985)
60-64 2395 8.1 1616 67.5 0.847 (0.724-0.952)
65-69 3857 13.0 2455 63.7 0.806 (0.679-0.917)
70-74 5881 19.8 3150 53.6 0.688 (0.557-0.813)
75-79 5729 19.3 2185 38.1 0.499 (0.379-0.629)
80-84 4942 16.6 700 14.1 0.196 (0.138-0.282)
85-89 3389 11.4 93 2.7 0.042 (0.027-0.066)
> 90 1587 5.3 7 0.4 0.008 (0.003-0.018)
Charlson score (number of comorbidities) < 0.001 < 0.001
0 23,348 78.6 10,324 44.2 1
1 2749 9.3 760 27.7 0.942 (0.883-1.002)
>2 3616 12.2 504 13.9 0.800 (0.737-0.865)
Frailty (SCARF index) < 0.001 < 0.001
Fit 14,228 47.8 7412 52.1 1
Mild frailty 5257 17.7 2182 41.5 0.840 (0.805-0.875)
Moderate frailty 4797 16.1 1170 24.4 0.613 (0.576-0.651)
Severe frailty 4061 13.7 330 8.1 0.298 (0.265-0.335)
Missing 1370 4.6 494 36.1 0.688 (0.630-0.748)
Ethnicity 0.002 < 0.001
White 26,125 87.9 10,011 38.3 1
Mixed 114 0.4 60 52.6 1.078 (0.820-1.356)
Asian/Asian British 417 1.4 149 35.7 0.930 (0.791-1.080)
Black/black British 780 2.6 313 40.1 0.761 (0.670-0.858)
Other 326 1.1 145 44.5 0.884 (0.740-1.039)
Missing 1951 6.6 910 46.6 1.013 (0.946-1.082)
Socioeconomic deprivation (quintiles of national distribution of < 0.001 < 0.001

neighbourhoods)

1-least deprived 6756 22.7 2759 40.8 1
2 6773 22.8 2684 39.6 0.952 (0.903-1.000)
3 6279 21.1 2477 39.5 0.876 (0.829-0.924)
4 5226 17.6 2028 38.8 0.876 (0.826-0.927)
5-most deprived 4679 15.8 1640 35.1 0.756 (0.708-0.806)
Rurality < 0.001 0.071
Urban 22,370 75.3 8583 38.4 1
Rural 7343 24.7 3005 40.9 1.038 (0.997-1.080)
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Fig. 1. Use of treatment intensification over time.

3.2. Determinants of use of treatment intensification

Table 1 shows that the use of treatment intensification significantly
decreased with increasing age from 80.8 % in men younger than 50
years, 63.7 % in men aged between 65 and 69 (adjusted risk ratio RR
[aRR] = 0.806 [95 % confidence interval 0.679-0.917]), 38.1 % in men
between 75 and 79 years (aRR = 0.499 [0.379-0.629]), and 14.1 % in
men aged 80-84 years (aRR 0.196 [0.138-0.282]) (p < 0.05).

Between the ages of 70 and 80 years, there was a sharp decline in the
use of treatment intensification (Fig. 2). Of the 15,357 patients aged 75

or younger, 9184 (59.8 %; range 32.8-73.8 % across sMDTs) received
treatment intensification. In contrast, among the 14,356 men aged older
than 75, only 2404 (16.8 %; range 3.6-30.5 % across sMDTSs) received
treatment intensification (Appendix Fig. A2).

Patients with fewer comorbidities, those who were less frail, those
from a non-black ethnic background and those from less socioeconom-
ically deprived neighbourhoods were significantly more likely to receive
treatment intensification (p always < 0.05). For example, use of treat-
ment intensification significantly decreased with increasing co-
morbidities from 44.2 % in men with a Charlson score of 0, 27.7 % in

50% 75% 100%
1 1 1

PERCENTAGE

25%
|

0%
1

40 60

T
80 100

AGE

Probability of treatment

————— 95%Cl

Fig. 2. Percentage of men with mHSPC who receive treatment intensification within six months of diagnosis (with 95 % confidence intervals) according to age.

Vertical line at age 75.
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men with a Charlson score of 1 (aRR = 0.942 [0.883-1.002]) and
13.9% in men with Charlson score of 2 or more (aRR 0.800
[0.737-0.865]. Use of treatment intensification also significantly
decreased with increasing socioeconomic deprivation, from 40.8 % in
men living in the least deprived neighbourhoods to 35.1 % in men living
in the most deprived neighbourhoods (aRR = 0.756 [0.708-0.806]).
Treatment intensification use did not seem to vary according to rurality.
Appendix Table A4 shows that docetaxel was more commonly given to
younger, fitter patients with fewer comorbidities, while older, frailer
patients with more comorbidities were more likely to receive ARPIs,

(a)
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with minimal differences across ethnicity, socioeconomic status, and
rurality.

3.3. Variation between sMDTs

The proportion of patients receiving treatment intensification ranged
by sMDT from 20.3 % to 53.7 % (Fig. 3a). Substantial sMDT variation
remained even after adjustment for age, co-morbidity, frailty and year of
diagnosis (proportion after adjustment ranged from 19.5 % to 50.8 % by
sMDT). The use of treatment intensification was below the 99.8 %

100
90 |
80
1
70 ‘.\
S 604 '\
8 504 el %
40 IO Sl T bl S
= ___--9—-":_'"'-_1_‘.'_‘_‘_'_';_'-_5_-—_--_-_--_-;-_-
30 et == T 8
l’ y Y
204 / o s
104
ol !
T T T T T T T T
0 250 500 750 1000 1250 1500 1750
Number of Patients
o Trust/SMDT — — - 99.8% limit
- -==-- 95% limit
(b)
100 l
90 1
80 ¢
1
70
g 604 '\
3 50 “r—t s
g 40 ‘:—-"!"—',1.'._-.-.'—-'—'.‘-.;-..- LT ST T T
- ¥ Lk > . S — ——————
iy e i e
30‘ P s 2
R
20_ ‘./ L] ® Y
104 !
ol ]
T T T T T T T T
0 250 500 750 1000 1250 1500 1750
Number of Patients
° Trust/SMDT — — - 99.8% limit

------ 95% limit

Fig. 3. Funnel plots showing the percentage of patients with mHSPC who received treatment intensification in each sMDT within which prostate cancer care is
coordinated, (a) without adjustment and (b) with adjustment for year of diagnosis, age, number of comorbidities and level of frailty.
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funnel plot limit (i.e., more than three standard deviations from the
national level of treatment intensification use) for six sMDTs after
adjustment (Fig. 3b). A funnel plot, now also adjusted for socioeconomic
deprivation, in addition to the variables mentioned above, demonstrated
only very small changes compared to this funnel plot (Appendix
Fig. A3).

The biggest determinant of the sMDT variation in use of treatment
intensification was age i.e. the management of patients over 75 varied
substantially depending on which sMDT they were treated in, even after
adjusting for frailty, comorbidity, socioeconomic deprivation (patients
75 years and under: ICC = 0.045, [95 % CI 0.029-0.070]: patients older
than 75; ICC =0.092, [0.058-0.142], P < 0.05). Differences in
between-sMDT variation (as measured with the ICC) according to co-
morbidity, frailty or socioeconomic deprivation were not statistically
significant (Fig. 4).

3.4. Capture of treatment intensification within other datasets

In the sensitivity analysis based on HES, 5037 patients (21 %) had
treatment intensification recorded in both datasets, 3971 patients
(17 %) according to SACT alone, 280 patients (1 %) according to HES
alone and 14,597 (61 %) had no treatment intensification in either
dataset (Appendix Table A2). In the sensitivity analysis based on CWT,
4957 patients (21 %) had treatment intensification recorded in both
datasets, 4051 patients (17 %) according to SACT alone, 588 patients
(2 %) according to CWT alone and 14,289 (60 %) had no treatment
intensification in either dataset (Appendix Table A3). Due to the very
small numbers, patients who showed evidence of receiving treatment
intensification in either HES or CWT alone were not included in the
analysis.

4. Discussion
4.1. Main findings

This national study examined patients diagnosed with mHSPC in the
English NHS from 2018 to 2022, revealing that only 39 % of patients
received treatment intensification within six months of diagnosis. This is
despite national and international guidelines recommending its use
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[41]. Older age emerged as the strongest determinant of whether pa-
tients received treatment, even after adjusting for comorbidity, frailty,
ethnicity, and socioeconomic factors. While the use of treatment
intensification increased over the study period (34 % in 2018 to 45 % in
2022), it remains low, with marked variation across prostate cancer
specialist teams (sMDTs) ranging from 20% to 51 %, after
risk-adjustment for age, co-morbidity and frailty.

This is the largest study to date exploring treatment intensification in
mHSPC patients. The findings demonstrate that practice-changing clin-
ical trials are not fully translated into routine practice in the English
NHS, a healthcare system which provides care for 57 million people,
where care is free at the point of use funded through general taxation
and national insurance contributions [42-44]. Implementation of
treatment intensification is influenced by the timing and nature of NICE
and NHS recommendations in England and explains the relatively high
use of docetaxel initially (approved 2016) before its subsequent decrease
in utilisation after enzalutamide and apalutamide were approved
(2021). Our results align with data from the US, where 37 % of mHSPC
patients received treatment intensification between 2015 and 2021
[45]. Comparable or lower rates are reported in Australia (25 %) [24],
Scotland (38 %) [21] and Canada (13 %) [46]. Two studies from Swe-
den, specifically examining ARPI use, found utilisation rates of 10-12 %
among the eligible population [23,25].

The 2022 Advanced Prostate Cancer Consensus Conference (APCCC)
panel agreed that most fit patients with mHSPC should receive combi-
nation systemic therapy rather than ADT alone. However they recom-
mended not to use docetaxel unless it is administered in combination
with an ARPI [47]. A recent systematic review supports the survival
benefit of adding an ARPI to ADT in mHSPC patients receiving doce-
taxel, with the greatest OS advantage seen when ARPI is given concur-
rently with chemotherapy [48]. As new therapies continue to be
approved for mHSPC, it is crucial to assess how quickly and effectively
new evidence and national guidelines on treatment intensification are
implemented in real-world clinical practice.

4.2. Potential reasons for low uptake of treatment intensification

While the exact reasons for the low uptake of treatment intensifica-
tion in mHSPC remain unclear, both patient- and provider-level factors

% variance at sMDT level according to patient characteristics

Age
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Number of
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Charlson =0

Charlson 2 1 L O 1
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Fig. 4. The intraclass correlation (ratio of the between-sMDT variance to the total variance) according to age, number of comorbidities, level of frailty and so-

cioeconomic deprivation.
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are likely contributors. Patient level factors such as comorbidities and
frailty present significant barriers to treatment adoption, a pattern
consistent with other studies [20,49]. Drug costs, clinicians’ familiarity
with newer therapies and concerns about side effects also hinder uptake
[50]. This is despite evidence of cost-effectiveness for both docetaxel
and ARPIs [51,52]. Moreover, patient-reported outcomes suggest that
concerns of poor tolerability and quality-of-life impacts are unfounded
[53].

A major finding is the sharp decline in treatment intensification and
the sMDT variation of treatment intensification for older patients,
especially those over 75. We found only 16.8 % of patients over 75
receiving treatment intensification compared to 59.8 % of younger pa-
tients and this age disparity mirrors trends in the US [54,55]. Treatment
decisions for older patients should be based on overall health rather than
age alone and this disparity likely stems from professional biases as well
as differences in patient comorbidity and frailty levels [22,56,57].
Although some clinical trial data exist on treatment intensification in
older patients — with those aged 75 or older making up about a quarter of
participants- they were generally fit enough to meet the inclusion
criteria). However, the majority of clinical trials focus on younger, fitter
patients, creating an “evidence gap” for older and less fit individuals
[58,59]. While concerns exist regarding side effects of docetaxel or
ARPIs in older patients, the ongoing PEACE-6 Vulnerable trial
(NCT04916613) may provide further evidence on the use of dar-
olutamide for patients with limited functional ability and comorbidities
deemed ineligible for docetaxel or other ARPIs.

ARPI use requires regular monitoring due to potential side effects
such as cognitive impairment and increased fatigue, which can signifi-
cantly affect the functioning of elderly, particularly frail, patients
[60-62]. The International Society of Geriatric Oncology (SIOG) rec-
ommends treatment intensification for patients who are “fit enough”
[63], supported by standardised geriatric assessment tools [64]. How-
ever, only about 10 % of prostate cancer patients in England are diag-
nosed in hospitals with access to onco-geriatric services [65]. This
highlights the limited access to these resources, especially given the high
proportion of patients with metastatic disease who are over 75 years old
[66] and demonstrates the importance of geriatric assessment tools such
as the G8 or the abbreviated comprehensive geriatric assessment (aCGA)
[67,68].

Socioeconomic deprivation also significantly affects treatment
intensification use which, to the best of our knowledge, has not been
identified in previous studies [24,46]. Patients from more deprived
neighbourhoods typically have poorer overall health, where comorbid-
ities and frailty are common, alongside lifestyle factors such as poor
nutrition and low physical activity [69]. However, even after adjusting
for comorbidity and frailty, deprivation remained a strong determinant
of treatment disparities. Similarly, patients from a non-black ethnic
background were more likely to receive treatment intensification than
those from black ethnic groups, a pattern observed in other studies [70,
71]. Additional research is needed to clarify the underlying causes of this
disparity.

The observed variation in utilisation of treatment intensification,
despite risk adjustment, across prostate cancer sMDTs highlight that
provider-level factors are also important to address. Organisational
challenges related to the hub-and-spoke structure and how systemic
therapy is delivered, alongside prescribing restrictions likely contribute
to inconsistences in treatment practices [72]. For instance, urologists are
often restricted from prescribing treatment intensification due to cost
constraints and some regions lack sufficient oncology support [73].
While prescribing docetaxel may be less suited to their role, enabling
urologists to prescribe ARPIs could improve patient access to these
therapies. Given the rising number of metastatic diagnoses and oncol-
ogist shortages in certain regions, this remains a significant concern
even if urologists were encouraged to also prescribe these therapies.
Variations are also influenced by local treatment habits, capacity and
policies, underscoring the need for coordinated efforts among

European Journal of Cancer 220 (2025) 115335

policymakers, healthcare commissioners, and service providers [74].

In terms of solutions, research on practice variation has demon-
strated that healthcare performance assessment and assurance is an
important step towards improving the quality of clinical care [75,76].
The UK National Prostate Cancer Audit will report on treatment inten-
sification use across England, both national and regionally, to identify
variation and guide interventions to improve uptake.

4.3. Strengths and limitations

This study benefits from comprehensive, high-quality national linked
datasets for all patients diagnosed with prostate cancer within the En-
glish NHS, including detailed systemic therapy information from the
SACT dataset. However, the COVID-19 pandemic may have influenced
treatment trends and 13 % of patients were excluded due to unknown
metastatic status. Additionally, factors such as patient preference,
cognitive function and social support, which could impact treatment
decisions, were not captured.

To conclude, treatment intensification for mHSPC is at variance with
guideline recommendations and the proven effectiveness of adding anti-
cancer therapies to standard ADT. The use of treatment intensification
was particularly low in certain groups of patients with mHSPC, for
example older patients, those from a black ethnic background and those
from more deprived neighbourhoods. There was also variation in prac-
tice across specialist prostate cancer team nationally. For these groups,
an increased uptake of treatment intensification, in line with current
guidelines, will improve their survival outcomes.
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