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Abstract
BACKGROUND 
The majority of patients with newly diagnosed metastatic prostate cancer (PC) 
initially respond to androgen deprivation therapy (ADT) and are classified as 
metastatic castration-sensitive PC (mCSPC). Following months to years of ADT, 
the disease tends to become resistant to ADT. Recent randomized phase-III trials 
demonstrated a survival benefit with the addition of upfront docetaxel to ADT in 
mCSPC. Following its implementation in routine care, this combined treatment 
strategy requires more detailed evaluation in a real-world setting.

AIM 
To assess the real-world outcome and safety of upfront docetaxel treatment in 
mCSPC.

METHODS 
A multicenter retrospective cohort study in the Southeast Health Care Region of 
Sweden was performed. This region includes approximately 1.1 million citizens 
and the oncology departments of Linköping, Jönköping, and Kalmar. All patients 
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given upfront docetaxel for mCSPC from July 2015 until December 2017 were 
included. The primary endpoint was progression-free survival (PFS) at 12 mo, and 
the secondary endpoints were PFS at 24 mo, overall survival (OS), treatment 
intensity, adverse events, and unplanned hospitalizations. Exploratory analyses 
on potential prognostic parameters were performed.

RESULTS 
Ninety-four patients were eligible and formed the study cohort. PFS at 12 and 24 
mo was 75% (95%CI: 66–84) and 58% (46–70), respectively. OS at 12 and 24 mo 
was 93% (87–99) and 86% (76–96). A total of 91% of patients (n = 86) were given 
docetaxel according to the standard protocol of 75 mg/m2 every 3 wk (6 cycles), 
while 9% (n = 8) received a modified protocol of 50 mg/m2 every 2 wk (9 cycles). 
The average overall dose intensity for those commencing standard treatment was 
91%. Univariate Cox regression analyses show that baseline PSA > 180 vs < 180 
and the presence of distant metastases vs locoregional lymph node metastases 
were only negative prognostic factors (HR 2.86, 95%CI: 1.39–5.87, P = 0.0041 and 
3.36, 95%CI: 1.03–10.96, P = 0.045). Following multivariate analysis, statistical 
significance remained for PSA (2.51, 95%CI: 1.21–5.19, P = 0.013) but not for 
metastatic status (2.60, 95%CI: 0.78–8.65, P = 0.12). Febrile neutropenia was 
recorded in 21% (n = 20) of patients, and 26% (n = 24) had at least one episode of 
unplanned hospitalization under and up to 30 d after the treatment course.

CONCLUSION 
Results from this study support the implementation of upfront docetaxel plus 
ADT as part of the standard of care treatment strategy in mCSPC.

Key Words: Prostate cancer; Chemotherapy; Docetaxel; Castration sensitive; Metastatic; 
Real world
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Core Tip: Two recent trials reported impressive outcomes when upfront docetaxel is 
added to androgen deprivation therapy in metastatic castration-sensitive prostate cancer 
(mCSPC). This study presents the outcome and safety of this treatment strategy in a 
real-world context of all eligible patients in the southeast region of Sweden. While the 
treatment is toxic in terms of febrile neutropenia and unplanned hospitalizations, the 
outcome and long-term prognosis appear similar in real life and randomized controlled 
trial contexts. Further implementation of upfront docetaxel in mCSPC in routine care is 
encouraged.

Citation: Isaksson J, Green H, Papantoniou D, Pettersson L, Anden M, Rosell J, Åvall-
Lundqvist E, Elander NO. Real-world evaluation of upfront docetaxel in metastatic castration-
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INTRODUCTION
Prostate cancer (PC) is the second most common malignancy in men. In 2018, more 
than 1.2 million new cases were reported worldwide, which corresponds to approx-
imately 7% of all cancers[1]. In Sweden, the annual incidence is approximately 10500, 
with a median age of onset of 68 years[2]. While the 5-year overall survival (OS) (for all 
stages combined) is continuously improving and now exceeds 90%, the prognosis for 
patients presenting with upfront metastases remains less optimistic, with expected OS 
in the range of 30–36 mo and 5-year survival of approximately 30%[3-9].

The majority of patients with newly diagnosed metastatic PC will initially respond 
to androgen deprivation therapy (ADT) and are classified as castration sensitive 
(mCSPC). Following months to years of ADT, the disease will tend to become resistant 
to ADT and thus be defined as metastatic castration refractory prostate cancer 
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(mCRPC). In mCRPC, palliative chemotherapy with docetaxel may offer temporary 
relief, but survival benefits are usually limited to a few months[4]. However, two 
recent multicenter trials demonstrated a considerable benefit for docetaxel when this 
drug was introduced early (i.e., in the initial castration-sensitive phase of the disease)
[10,11].

In the CHAARTED study, 790 men were randomized into six cycles of docetaxel 
plus ADT vs ADT alone. Patients were stratified according to high (visceral metastases 
or ≥ 4 bone lesions with ≥ 1 beyond the vertebral bodies and pelvis) or low-volume 
disease. The median OS was 58 mo for men treated with ADT plus docetaxel and 44 
mo for men treated with ADT alone. In men with high-volume disease, the additive 
effect of docetaxel was even better, with a median OS benefit of 17 mo (49 mo vs 32 
mo)[11].

STAMPEDE was a multiarmed, multistage trial that included 2962 men with both 
metastatic and nonmetastatic PC. Stratified randomization (2:1:1:1) allocated men to a 
standard of care (SOC): ADT with or without radiotherapy, SOC plus docetaxel, SOC 
plus zoledronic acid, and SOC plus docetaxel plus zoledronic acid. Sixty-one percent 
had distant metastasis, and 15% had node-positive disease. The remaining 24% 
presented with nonmetastatic high-risk locally advanced disease [T3/4, PSA ≥ 40 
ng/mL, and/or Gleason score (GS) 8–10]. In the STAMPEDE trial, median OS was 
improved by 10 mo for SOC plus docetaxel compared with SOC alone (81 mo vs 71 
mo). For the group with metastatic disease, the OS benefit was 15 mo for SOC plus 
docetaxel vs SOC alone (60 mo vs 45 mo)[10,12,13].

A smaller French study, GETUG-AFU 15, including approximately 400 patients who 
were randomized to receive ADT alone or ADT plus docetaxel[14], could not confirm 
the findings of CHAARTED and STAMPEDE. The French study did not reveal any 
statistically significant survival benefit with upfront docetaxel treatment (median OS 
59 mo in the ADT plus docetaxel group vs 54 mo in the ADT alone group). The 
different outcomes of the various trials may depend on discrepancies in study 
populations. In the STAMPEDE and CHAARTED trials, the median PSA levels were 
nearly twice as high as the median PSA reported in the GETUG-15 population, 
indicating that the disease stage was generally more advanced in the former cohorts 
than in the latter. While 66% of CHAARTED patients were reported to have a high 
volume of metastases, only 48% were classified as such in GETUG-15. Differences 
were also observed in the GS, with a GS ≥ 8 reported for nearly 61% of the population 
in CHAARTED and 74% in STAMPEDE compared to 55% in GETUG-15[10,11,14]. 
Together, these findings suggest that the CHAARTED and STAMPEDE trials included 
patients with worse prognosis than the subjects enrolled in the GETUG-15 study.

Based on the promising results of STAMPEDE and CHAARTED, the addition of 
docetaxel to ADT in early mCSPC was introduced in international and national 
(including Swedish) guidelines, particularly for patients with high-volume disease, in 
2015-2016. To be eligible for this therapy, patients should be in good general condition 
and without significant comorbidities[15]. The eligibility conditions in the Swedish 
national guidelines were used from the reported characteristics of the STAMPEDE and 
CHAARTED populations.

Since its introduction in routine care, it remains largely unknown to what extent the 
outcomes observed in the STAMPEDE and CHAARTED trials are evident in patients 
treated outside the frame of a randomized controlled trial. This study was therefore 
designed to assess the real-world outcome and safety of early docetaxel treatment for 
patients with mCSPC. To completely describe the real-world situation with patients of 
all ages and with or without concomitant comorbidities, all consecutive patients who 
received this treatment in the Southeast Health Care Region of Sweden since 2015 
were included.

MATERIALS AND METHODS
A retrospective multicenter cohort study of all men diagnosed with primary mCSPC in 
the Southeast Health Care Region of Sweden was designed. This region covers approx-
imately 1.1 million citizens and includes the oncology departments of Linköping, 
Jönköping, and Kalmar. These three centers provide all oncological treatments in the 
region. The study was conducted in accordance with the Declaration of Helsinki and 
was approved by the Regional Ethics Review board in Linköping, Region 
Östergötland, Sweden (diary number 2018/139–31). Based on the retrospective and 
noninterventional nature of the study and the absence of publication of individual 
data, the ethics board did not consider it possible or necessary to obtain written 
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informed consent.
Inclusion criteria were as follows: Male sex, age 18 years or older, evidence of newly 

diagnosed mCSPC between July 2015 and December 2017 (ICD-10 code C61.x), 
defined as either node positive (N+) and/or distant metastatic (M+) disease, and 
administration of at least one cycle of upfront docetaxel chemotherapy in addition to 
ADT. ADT was initiated before the start of docetaxel, either in conjunction with the 
diagnosis of mCSPC or earlier (i.e., for patients already receiving ADT in an earlier 
nonmetastatic disease setting). The exclusion criteria were recurrent disease, castration 
refractory disease, and patient refusal to undergo ADT. Otherwise, to completely 
describe the real world situation, no exclusion criteria were applied.

The Swedish Cancer Registry (SCR) was used to identify eligible patients (
https://www.socialstyrelsen.se/statistik-och-data/register/alla-register/cancerre-
gistret/). Reporting to the SCR is mandatory, and the registry achieves over 95% 
coverage for all malignant tumors. The CSAM Cytodos software system (CSAM 
Health AS, Oslo, Norway), a software program being used for the prescription and 
administration of chemotherapy at all participating centers, was used to identify those 
treated with docetaxel.

Medical records were reviewed, and data were registered in a standardized case 
report form where patient and tumor characteristics, baseline biochemistry, Eastern 
Cooperative Oncology Group (ECOG) performance status, treatment regimens, 
toxicity parameters, PSA levels, relapse, and vital status were recorded. Patient and 
tumor characteristics were recorded according to the TMN classification (8th edition by 
Union for International Cancer Control 2017), GS according to International Society of 
Urological Pathology 2014, and histology according to WHO 2004.

The patients included had received docetaxel according to any of two different 
regimens, either by intravenous infusion every three weeks at doses of 75 mg/m² for a 
total of six cycles according to the CHAARTED and STAMPEDE treatment protocols 
or at a dose of 50 mg/m² in two-week cycles for a total of nine cycles according to local 
guidelines. The latter was used by one site for patients who, for any reason and at the 
treating oncologist’s discretion, were deemed unfit to receive the 75 mg/m² regimen.

Bone marrow toxicity was evaluated by blood cell counts in addition to other 
standard biochemical parameters prior to each dose. In general, treatment response 
was evaluated with PSA levels at days 18–20 in every cycle and, for most patients, 
with X-ray computed tomography at the end of the sixth cycle (or at the ninth cycle of 
the 50 mg/m2 two-week cycles).

The primary endpoint was progression-free survival (PFS) at 12 mo. PFS was 
defined as the time to biochemical progression in accordance with the CHAARTED 
protocol, where a serologic increase of the PSA level of more than 50% above nadir, 
reached after initiation of ADT and with two consecutive increases at least two weeks 
apart, clinical progression due to increasing symptoms, or deterioration or disease 
progression according to RECIST 1.0 were considered progression. If the PSA nadir 
was less than 2 μg/L, a minimum increase of more than 2 μg/L was required[10,11]. In 
addition, an alternative definition of progression according to the Swedish national 
guidelines, which stipulate serologic increase ≥ 25% from lowest PSA value after start 
of latest given treatment (and a minimum absolute increase of ≥ 2 μg/L), worsening of 
clinical symptoms, or radiological disease progression according to RECIST 1.0, was 
similarly applied[15].

Secondary endpoints were PFS at 24 mo, OS and treatment intensity included dose 
reductions, premature termination and protocol modifications, and safety of docetaxel 
treatment in terms of registered bone marrow toxicity and unplanned hospitalizations 
under and within 30 d after the last docetaxel treatment cycle. Patients were followed 
until death or May 18, 2018, whichever occurred first.

Statistical analysis
All statistical analyses were performed in the per-protocol population, defined as all 
patients who received at least one dose of docetaxel. Patient characteristics and tumor 
and treatment data were reported as numbers and percentages for categorical 
variables and medians and ranges for continuous variables. PFS at 12 and 24 mo was 
estimated according to the CHAARTED[11] and Swedish national guidelines[15] 
definitions of progressive disease (PD), respectively. Median PFS and OS for the entire 
cohort and subgroups defined by age over and under median (68); PSA over and 
under median (180); comorbidities; and presence of distant metastases or locoregional 
lymph node metastases only were estimated using Kaplan–Meier survival analyses, 
and the significance of the differences in estimates of median survival was calculated 
using log rank test. Cox regression analysis with a 95% confidence interval was used to 
evaluate hazard ratios for the same subgroups. P values below 0.05 were considered 
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statistically significant. Analyses were performed using IBM SPSS statistics software 
(IBM, version 25). Any missing data are reported in the respective Table.

RESULTS
Patients and baseline characteristics
A total of 94 eligible patients with primary mCSPC treated with docetaxel and ADT 
were identified and included. Baseline characteristics are shown in Table 1. For 
comparison, published data from CHAARTED[11] and STAMPEDE[10] are also 
shown in Table 1. Median age was 68 years (range 49–79). Comorbidities were present 
in 53% (n = 50) of patients, of which hypertension was the most prevalent. Regarding 
ECOG PS, data were only available in 64 (70%) of the cases, of which an overwhelming 
majority were ECOG PS 0–1 (n = 61, 95%). Median PSA at diagnosis was 180 (range 
2–7367). Clinical TNM staging was recorded in 84 (90%) of the subjects, with T3N1M1 
being the most common staging. Of those with distant metastases, bone metastases 
were most prevalent (n = 74, 79%), followed by lymph node metastases (n = 54, 57%). 
Most tumors (n = 60, 64%) were classified as GS 8–10.

Treatment data
Eighty-two (87%) of the patients received a combination of gonadotropin releasing 
hormone (GnRH) and a nonsteroidal antiandrogen as the castration method, nine 
(10%) were treated with GnRH alone, and three (3%) were surgically orchidectomized. 
The median time from the start of ADT until the start of docetaxel was 63 d (range 
8–400). The median duration of ADT was 331 d (range 5–1038) (Table 2). Seventy-
seven patients (82%) received docetaxel according to the 75 mg/m2 every six weeks 
schedule, and eight (8%) received docetaxel according to the modified schedule of 50 
mg/m2 every two weeks.

Of those 77 patients commencing the 75 mg/m2 regimen, 63 (81%) completed all 6 
cycles. The mean administered dose (of 75 mg/m2 full dose) was 91%, corresponding 
to 139 mg docetaxel (Table 2).

Of those eight patients commencing the 50 mg/m2 schedule, four (50%) completed 
all 9 planned cycles. For this regimen, the mean administered dose was 83% of the full 
dose, corresponding to 86 mg of docetaxel.

Nine patients started with the 75 mg/m2 schedule but switched to the 50 mg/m2 
regimen during treatment. In this subgroup of patients, all nine fulfilled the expected 6 
cycles.

In total, 33 (35%) underwent at least one dose reduction, 13 (14%) had a dose 
escalation, and 47 (50%) received the initially prescribed dose throughout the 
treatment period (Table 2).

Progression free and OS
PFS and OS in the entire cohort are shown in Figures 1 and 2. PFS at 12 mo in the total 
cohort of 94 patients was 75% (95%CI: 66%-84%) or 71% (95%CI: 61%-81%), depending 
on whether the definition of CHAARTED/STAMPEDE or the Swedish national 
guidelines was used. The corresponding proportions at 24 mo were 58% (95%CI: 46%-
70%) and 55% (95%CI: 43%-67%) (Table 2). The OS rates at 12 and 24 mo were 93% 
(95%CI: 87%-99%) and 86% (95%CI: 76%-96%), respectively. Median PFS and median 
OS were not reached by the data cutoff date. At the time of analysis, 65 patients had 
evidence of disease (69%), and 14 had died (15%) (Table 1). The best response at the 
end of docetaxel treatment was complete response for six subjects (6%), partial 
response (n = 50, 53%), stable disease (n = 15, 16%), and PD (n = 11, 12%). Twelve 
(13%) of the patients were non-evaluable (NE) for PFS (Table 2). Median follow-up 
was 20 mo.

Univariate and multivariate regression analyses of progression-free and OS in 
subgroups
Cox regression analyses were performed to compare PFS and OS in the following 
subgroups: Age older than 68 years vs 68 years or younger, PSA higher than 180 μg/L 
vs less than 180 μg/L, comorbidities (yes/no) and absence of distant metastases vs. 
presence of any distant metastases. For continuous variables (age and PSA), patients 
were dichotomized according to their below or above the median value of the 
respective parameter. Univariate Cox regression analyses showed that baseline PSA 
higher than 180 and the presence of distant metastases were negative prognostic 
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Table 1 Baseline characteristics of the first 94 patients with metastatic castration-sensitive prostate cancer treated with docetaxel and 
androgen deprivation therapy between July 2015 and December 2017 in the Southeast Health Care region of Sweden

Total, n = 94 (%) CHAARTED, ADT + Docetaxel STAMPEDE, Standard of care + 
Docetaxel

Age, yr

Median 68.0 64 65

Range 49-79 36-88 40-81

Prostate-specific antigen (μg/L), at 
diagnosis

Median 180 50.9 70

Range 2-7367 0.2-8540.1 1-9999

Comorbidities, n (%) 50 (53)

Diabetes mellitus I and II 16 (17) 56 (9)

Hyperlipidemia 23 (24) 208 (35)

Hypertension 38 (40)

Previous malignant disease1 11 (11)

Performance status (ECOG)2, n (%)

0 46 (72) 277 (69.8)

1 15 (23) 114 (28.7)

2 3 (5) 6 (1.5)

T category at diagnosis3, n (%)

T1 6 (6) 0

T2 17 (18) 60 (10)

T3 46 (49) 390 (66)

T4 11 (12) 105 (18)

TX 4 (4) 35 (6)

Not assessed 10 (11)

N category at diagnosis3, n (%)

N0 29 (31) 260 (44)

N1 42 (45) 298 (50)

NX 23 (24) 34 (6)

Metastases3, n (%)

Non-distant metastasis4 19 (20)

Distant metastases 75 (80) 362 (61)

Location, n (%)

Bone metastases 74 (79) 307 (52)

Liver metastases 2 (2) 6 (1)

Lung metastases 12 (13) 13 (2)

Lymph node metastases 54 (57) 102 (17)

Gleason sum score, n (%)

≤ 6 2 (2) 21 (5.3) ≤ 7

7 27 (29) 96 (24.2) 110 (19%)

8-10 60 (64) 241 (60.7) 436 (74%)

Unknown 5 (5) 39 (9.8) 46 (8%)
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Histology (WHO 2004), n (%)

Acinar adenocarcinoma 86 (92)

Ductal carcinoma 1 (1)

Mixed type 2 (2)

Unknown 5 (5)

Follow-up, months 20

Median (IQR) 13-28

Status last follow-up, n (%)

Alive, no disease progression 15 (16)

Alive, disease progression 65 (69)

Dead of disease 14 (15)

1Previous non-prostate cancer: Not specified (n = 6), basal cell carcinoma (n = 1), malignant melanoma (n = 2), pancreatic cancer (n = 1), thyroid cancer (n = 
1).
2ECOG: Eastern Cooperative Oncology Group performance status. This information was available for 64 of 94 patients (68%).
3Staging according to TNM classification (8th edition UICC 2017); clinical staging n = 85, pathological staging n = 7. No information was found for n = 2. X 
means that a substage was not defined.
4Locoregional lymph node metastases are referred to as non-distant metastases. Corresponding data from the CHAARTED and STAMPEDE randomized 
trials[10,11] are shown for comparison.
ADT: Androgen deprivation therapy; PFS: Progression-free survival.

factors (HR 2.86, 95%CI: 1.39–5.87, P = 0.0041 and 3.36, 95%CI: 1.03–10.96, P = 0.045). 
Following multivariate analysis, statistical significance remained for PSA (2.51, 95%CI: 
1.21–5.19, P = 0.013) but not for metastatic status (2.60, 95%CI: 0.78–8.65, P = 0.12) 
(Table 3). Similar and statistically significant findings on baseline PSA and PFS were 
evident when the Swedish national guidelines criteria for progressive disease were 
used (Table 4).

Safety
Table 5 shows registered side effects and bone marrow toxicity according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE 
version 4). Most strikingly, 20 (21%) of the patients experienced febrile neutropenia, 
and 24 (26%) had at least one episode of unplanned hospitalization under and up to 30 
d after the docetaxel treatment course. Other reported adverse events, as well as 
reasons for early termination of the treatment, are shown in detail in Table 5.

DISCUSSION
This population-based study explored the outcome and safety of combined upfront 
docetaxel and ADT in mCSPC in a real-world cohort including the first 94 patients 
undergoing this treatment strategy in the Southeast Health Care Region of Sweden, 
reporting outcome and safety measures that were similar to previous findings in 
pivotal randomized controlled trials on the topic[10,11].

In the last few years, treatment of mCSPC with upfront docetaxel in addition to 
ADT has been widely implemented in routine care in Sweden and elsewhere. This 
significant change in practice was primarily based on the results of two major 
randomized controlled trials, CHAARTED and STAMPEDE[10,11]. While the results 
of these trials were promising, less is known about the outcome and safety of this 
treatment in a real-world context (i.e., among patients who are treated outside the 
frame of a randomized controlled trial).

Based on the CHAARTED/STAMPEDE definition of progressive disease, the cohort 
investigated in this study exhibited PFS rates of 75% and 58% at 12 and 24 mo, 
respectively, closely corresponding to the outcomes displayed in the CHAARTED and 
STAMPEDE publications[10,11]. Similarly, OS estimates at 12 and 24 mo of 93% and 
86% mirror the Kaplan–Meier curves of the two trial populations. Taken together, 
these results indicate that the value of upfront docetaxel added to ADT in mCSPC 
appears similar in randomized controlled populations and this Swedish real-world 
cohort.
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Table 2 Treatment data

Total, n = 94 (%)

ADT

GnRH and nonsteroidal antiandrogen 82 (87)

GnRH alone 9 (10)

Orchidectomy 3 (3)

ADT

Time from ADT start to Docetaxel start, days

Median (range) 63 (8-400)

ADT duration, days

Median (range) 331 (5-1038)

Docetaxel

751 mg/m² 77

Adm mean dose % of full dose 91

Mean adm dose, mg 139

Mean acc dose, mg 758

Completed all cycles 63 (67)

502 mg/m² 8

Adm mean dose % of full dose 83

Mean adm dose, mg 86

Mean acc dose, mg 610

Completed all cycles 4 (50)

Switch 9

Adm mean dose % of full dose 87

Mean adm dose, mg 107

Mean acc dose, mg 641

Completed all cycles 9 (100)

Dose reduction 33 (35)

Dose escalation 13 (14)

Unchanged 47 (50)

Missing 1 (1)

Best response at end of Docetaxel3

CR 6 (6)

PR 50 (53)

SD 15 (16)

PD 11 (12)

NE 12 (13)

Est. PFS Mean (95%CI)

12 mo

CHAARTED/STAMPEDE 75% (66-84)

Swedish national guidelines 71% (61-81)

24 mo

CHAARTED/STAMPEDE 58% (46-70)
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Swedish national guidelines 55% (43-67)

OS

12 mo 93% (87-99)

24 mo 86% (76-96)

175 mg/m2 is given in 6 cycles every 21 d.
250 mg/m2 is given in 9 cycles every 14 d.
3CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease. (PD definition CHAARTED: Serologic increase of PSA level of 
more than 50% above nadir reached after initiation of androgen deprivation therapy, two consecutive increases at least 2 wk apart. If the nadir was less 
than 2 μg/L, a minimum increase of more than 2 μg/L was required. STAMPEDE: Biochemical progression rose by 50% above the within 24-wk nadir and 
above 4 μg/L. Radiologic according to RECIST version 1.0 Swedish national guidelines: Clinical: Increasing symptoms or deterioration of general 
condition. Serologic ≥ 25 percent from lowest PSA value after start of latest given treatment an augmentation of at least ≥ 2 μg/L is required. Radiologic 
progression of existing or new metastasis).
NE: Nonevaluable; ADT: Androgen deprivation therapy; PFS: Progression-free survival.

Table 3 Progression-free survival (according to the CHAARTED and STAMPEDE definitions of progressive disease) age, PSA, 
comorbidities and bone metastases

Number of patients Number of events HR, 95%CI, P value (univariate) HR, 95%CI, P value (multivariate)

Age, yr (median)

≤ 68 48 21 1.00 1.00

> 68 46 15 0.78, 0.40-1.51, 0.45 0.83, 0.42-1.67, 0.61

PSA (median)

≤ 180 48 12 1.00 1.00

> 180 46 24 2.86, 1.39-5.87, 0.0041 2.51, 1.21-5.19, 0.013

Comorbidities

No 44 15 1.00 1.00

Yes 50 21 1.15, 0.59-2.23, 0.68 1.19, 0.60-2.36, 0.63

Distant metastases

No 19 3 1.00 1.00

Yes 75 33 3.36, 1.03-10.96, 0.045 2.60, 0.78-8.65, 0.12

There are some similarities and differences between the real-world population 
investigated in this study and the patient populations of CHAARTED and 
STAMPEDE. In this cohort, patients were marginally older with a median of 68 years 
compared to a median of 64 (CHAARTED) and 65 (STAMPEDE) in the randomized 
controlled trials. The vast majority of patients (95%–99%) in the real-world cohort as 
well as the phase-III trial populations exhibited ECOG PS 0–1. Conversely, baseline 
PSA levels were considerably higher in the real-world cohort (median 180) than in the 
controlled trial populations, which exhibited median PSA levels of 51 (CHAARTED) 
and 70 (STAMPEDE), potentially indicating a higher disease burden in the real-world 
cohort at the start of the treatment. Patients with PSA above the median also had a 
significantly higher risk of progressive disease, which was reflected in both univariate 
and multivariable regression analyses (Figure 2).

Also, the extent of metastatic disease was different in the two phase-III trials and 
this real-world cohort. The STAMPEDE trial reported that 61% of the total study 
population had metastatic disease, and the CHAARTED trial, which only included 
patients with evidence of metastatic disease, reported 65% with high volume disease; 
these latter numbers were not available from the STAMPEDE publication. In this real-
world cohort, 80% had distant metastases, while 20% had non-distant metastases only. 
While metastatic burden was a negative prognostic factor in univariate regression 
analysis of this cohort, the statistical significance did not remain in multivariable 
analysis.

Taken together, these findings indicate that the outcome of docetaxel in mCSPC is 
comparable in real life, where patients are generally older and often present with more 
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Table 4 Progression-free survival (according to Swedish national guidelines) age, PSA, comorbidities and bone metastases

Number of patients Number of events HR, 95%CI, P value (univariate) HR, 95%CI, P value (multivariate)

Age, yr (median)

≤ 68 48 22 1.00 1.00

> 68 46 17 0.83, 0.44-1.56, 0.55 0.88, 0.46-1.71, 0.71

PSA (median)

≤ 180 48 13 1.00 1.00

> 180 46 26 2.86, 1.44-5.69, 0.0028 2.57, 1.28-5.16, 0.0081

Comorbidities

No 44 17 1.00 1.00

Yes 50 22 1.06, 0.56-2.00, 0.85 1.08, 0.56-2.07, 0.83

Distant metastases

No 19 4 1.00 1.00

Yes 75 35 2.69, 0.96-7.59, 0.061 2.11, 0.73-6.06, 0.17

advanced disease in terms of baseline PSA levels, and phase-III trial populations with 
more beneficial baseline characteristics.

Completion of all planned cycles was reported in 86% of the CHAARTED and 76% 
of the STAMPEDE trial populations. Similar figures were found in this cohort: 81% 
completed the entire treatment course, and 35% (n = 33) underwent dose reductions. 
Eight (8%) also received a modified 50 mg/m2 every-two-weeks schedule from the 
start, and nine (10%) converted from the standard 75 mg/m2 every-three-weeks to this 
modified 50 mg/m2 protocol (switch). There is currently little evidence for this 50 
mg/m2 protocol in mCSPC, and the deviation from SOC probably reflects an eagerness 
to provide the treatment to frail and/or comorbid patients who otherwise would be 
considered not eligible for docetaxel. The low number of patients in this subgroup 
together with the finding that only 50% of the patients who began with 50 mg/m2 
were able to fulfil all planned cycles mean that the efficacy and safety for this adapted 
treatment schedule remain unproven.

Safety data of this study reveal that 21% of the patients experienced febrile 
neutropenia and, in total, 26% had at least one episode of unplanned hospitalization 
under or shortly after the docetaxel treatment course. While only 4% had their 
treatments prematurely terminated due to febrile neutropenia, these findings still 
emphasize that the docetaxel 75 mg/m2 every-three-weeks regimen is a particularly 
toxic treatment. This result might be particularly important when upfront docetaxel is 
considered for older and/or frail patients who would not be eligible for the 
STAMPEDE and CHAARTED trials.

To our knowledge, this is the first study that systematically reports the real-world 
outcome of upfront docetaxel in a Scandinavian context. Other real-world studies 
conducted in other countries and/or ethnic groups corroborate the results of this 
study. Lavoie et al[16] assessed the clinical effectiveness of upfront docetaxel in a 
Canadian setting, showing a similar outcome and safety data to those of this study, 
with 12-mo OS of 91% and 26% experiencing grade 3–4 febrile neutropenia[16], and 
comparable outcomes were also reported in a German study[17] and in Northern 
American non-white populations[18].

The primary strengths of this study include the truly real-world setup, covering all 
eligible patients in a reasonably large geographical region. Because there are no 
nongovernmental health care providers that offer cancer chemotherapy in the 
Southeast Region in Sweden, every patient who was given the therapy and met the 
inclusion criteria was included. Another additional value is that Swedish health care is 
generally available and publicly funded, meaning that all individuals, regardless of 
socioeconomic status, are offered similar treatment and follow-up programs. In the 
current era of novel therapeutic options in the early and late stages of PC, including 
targeted treatments such as radium 223[19] and lutetium-177 [177Lu]-PSMA-617[20], it 
becomes increasingly important to assess the efficacy and tolerability of treatments 
already established in standard practice.
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Table 5 Side-effects reported

Total, n = 94 (%)

Reason for termination of treatment

Completed as planned 74 (79)

Adverse event 11 (12)

Fatigue 5 (5)

Tumor progression 2 (2)

Patient preference 1 (1)

Other 1 (1)

Bone marrow toxicity

Hemoglobin

Any grade 16 (17)

≥ grade 3-4 0

White blood cell count

Any grade 20 (21)

≥ grade 3-4 15 (16)

Neutrophil count

Any grade 19 (20)

≥ grade 3-4 19 (20)

Grade missing 1

Platelet count

Any grade 2 (2)

≥ grade 3-4 0

Unplanned hospitalization under and within 30 d after chemotherapy 24 (26)

Febrile neutropenia 20 (21)

Figure 1 Progression-free survival according to the CHAARTED and STAMPEDE definitions of progressive disease and Swedish national 
guidelines. Time from date of diagnosis to last follow-up/death. Censored at 36 mo. A: CHAARTED and STAMPEDE; B: Swedish national guidelines.

The study’s primary weakness mirrors its primary strength: The retrospective 
inclusion and, to some extent, different treatment regimens prescribed make it more 
difficult to define the efficacy and toxicity of the treatment schedule evaluated in the 
STAMPEDE and CHAARTED trials. The limited sample size means that subgroup 
analyses should be considered exploratory, and that their results should be interpreted 
with care.
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Figure 2 Progression-free survival for subgroups defined by PSA over/under median. A: Progression-free survival (PFS) according to the 
CHAARTED and STAMPEDE definitions of progressive disease (log-rank: P = 0.0027); B: PFS according to the Swedish national guidelines (log-rank: P = 0.0018). 
Time from date of diagnosis to last follow-up/death. Censored at 36 mo.

CONCLUSION
This study provides additional evidence on the efficacy and safety of upfront 
docetaxel in a real-world context of mCSPC. Progression-free and OS appear similar in 
real-world and randomized controlled trial settings. Febrile neutropenia remains a 
frequent and severe adverse event, and unplanned hospitalizations are common in 
patients undergoing this treatment. High baseline PSA indicates worse prognosis. In 
conclusion, results support the implementation of upfront docetaxel plus ADT as part 
of the SOC treatment strategy in mCSPC.

ARTICLE HIGHLIGHTS
Research background
Randomized phase-III trials indicate that upfront treatment with docetaxel, in addition 
to androgen deprivation therapy (ADT), improves survival in metastatic castration-
sensitive prostate cancer (mCSPC). Less is known about the outcome of such treatment 
in real-world patients treated outside the frames of a clinical trial.

Research motivation
It is important to assess the outcome and safety of upfront docetaxel and ADT 
combination therapy following its implementation in real-world patients with mCSPC.

Research objectives
To evaluate the outcome of docetaxel and ADT combination therapy in real-world 
patients with mCSPC in terms of progression-free survival (PFS), overall survival (OS), 
and safety.

Research methods
A multicenter retrospective noninterventional study was performed and included 94 
first consecutive real-world patients with mCSPC receiving upfront docetaxel and 
ADT in the Southeast Health Care Region of Sweden. Univariate and multivariate 
regression analyses were performed to identify prognostic parameters. Adverse events 
and unplanned hospitalizations were thoroughly reviewed.

Research results
PFS at 12 and 24 mo was 75% and 58%, while OS was 93% and 86% concurrently 
points, respectively. High baseline PSA levels were associated with worse prognosis in 
multivariate regression analysis. Twenty-one percent of the patients experienced 
febrile neutropenia, and 26% had at least one episode of unplanned hospitalization.

Research conclusions
The outcome and safety of docetaxel and ADT combination therapy in mCSPC appear 
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similar in real-world and randomized controlled trial populations. This study supports 
further implementation of this treatment strategy in standard of care.

Research perspectives
Future studies must identify clinically useful biomarkers and tools for tailored 
treatment strategies in patients with mCSPC.
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