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Abstract

Objective—Prostate cancer is a disease of older men. Weekly docetaxel (DPq1w) is often 

favored over the standard three-weekly regimen (DPq3w) due to concerns about safety and 

tolerability in this population.

Materials and Methods—Two subgroup analyses of TAX 327 were conducted. Among 

patients receiving DPq3w, tolerability and efficacy were compared between three age groups: <65, 

65–74 and ≥75 years. For men ≥75 years, these outcomes were compared between DPq3w, 

DPq1w, and mitoxantrone (MP) arms. Tolerability outcomes included dose delivery, grade 3/4 

adverse events and quality of life. Efficacy outcomes included overall survival and tumor 

response.
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Results—Of 1006 men with metastatic castrate-resistant prostate cancer (mCRPC) in the trial, 

335 received DPq3w. Among these, 20% were age ≥75 years. For DPq3w, there were non-

significant associations of worse tolerability and efficacy with advancing age. Twenty-eight 

percent of men age ≥75 years had an objective pain response, compared to 38% and 34% of 

patients 65–74 and <65 years, respectively. There were no significant differences in prostate-

specific antigen (PSA) response (43–48%, p = 0.74) or measurable tumor response (7–17%, p = 

0.30) according to age. Among men ≥75 years, DPq3w resulted in more dose reductions than 

DPq1w (22% versus 8%, p = 0.007), but tolerability was otherwise comparable. Both were 

associated with more favorable efficacy than mitoxantrone.

Conclusions—Tolerability and efficacy of DPq3w appear less favorable with advancing age. 

Compared to DPq1w, DPq3w is associated with better survival outcomes, but similar tolerability, 

and remains the standard first-line chemotherapy option in mCRPC. Toxicity is substantial, 

therefore careful patient selection, close monitoring and early management of toxicities is advised.

Keywords

Prostate cancer; Elderly; Docetaxel

1. Introduction

Prostate cancer affects older patients disproportionately, with a peak incidence at 70–74 

years, and 25% aged ≥75 years at diagnosis.1 For men with metastatic castrate-resistant 

prostate cancer (mCRPC), docetaxel is a standard first-line treatment based on two pivotal 

phase III studies.2,3 The South West Oncology Group (SWOG 9916) and TAX 327 studies 

showed a 2–3 month improvement in overall survival (OS) for docetaxel-based 

chemotherapy as compared with mitoxantrone and prednisone (MP). Furthermore, both the 

3-weekly and weekly docetaxel and prednisone regimens (DPq3w and DPq1w, respectively) 

evaluated in TAX 327 led to a greater improvement in quality of life as compared with MP.3 

These improvements appeared to be independent of age, since an updated survival analysis 

of TAX 327 demonstrated a benefit in OS of similar magnitude in men age ≤68 and ≥69 

years.4 Similar results were found using a cutoff of 75 years.4

The toxicity profile of DPq3w and DPq1w differed in TAX 327, with DPq1w being less 

myelosuppressive, but with no substantial difference in non-hematologic events in the 

overall population.3 Tolerability of docetaxel in older men was not reported independently. 

Observational data, however, suggest that older men have a high probability of substantial 

toxicity, including infection and diarrhea, when treated with DPq3w or DPq1w.5,6

Against this background, we report a retrospective analysis of tolerability and efficacy of 

chemotherapy in older patients in TAX 327. We hypothesized that MP and/or DPq1w might 

display better safety and tolerability than DPq3w for older patients in this retrospective 

analysis.
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2. Materials and Methods

Full protocol details and results from TAX 327 have been reported previously.3 In TAX 

327, 1006 men with mCRPC were randomly assigned to DPq3w (docetaxel 75 mg/m2 every 

3 weeks; n = 315), DPq1w (docetaxel 35 mg/m2 weekly; n = 334) or MP (mitoxantrone 12 

mg/m2 every 3 weeks; n = 337), each with prednisone 5 mg twice daily. Participating 

institutions received approval from their ethics review boards, and patients provided written 

informed consent. There was no upper age limit for inclusion, and patients with a Karnofsky 

performance status (PS) of ≥60 were eligible.

2.1. Age-Specific

Analyses Our analysis is based on three age groups: <65, 65–74 and ≥75 years, chosen 

based on commonly used age strata in published literature. Tolerability and efficacy 

outcomes with DPq3w were compared between these three groups. For men ≥75 years, the 

same outcomes were compared between the three randomized treatment arms (DPq3w, 

DPq1w, and MP).

2.2. Outcome Variables

Tolerability was determined by dose reductions, discontinuations due to adverse events and 

delays in treatment administration. Adverse events in TAX 327 were assessed using the 

National Cancer Institute Common Toxicity Criteria (version 2). Previous observational 

studies identified diarrhea, infection, fever, weight loss and dehydration as adverse events of 

potential concern.5 Therefore, these adverse events were a priori identified and statistically 

compared between the three age groups in men treated with DPq3w and in men ≥75 years 

treated with the different regimens.

Quality of life (QoL) in TAX 327 was assessed with the Functional Assessment of Cancer 

Therapy—Prostate (FACT-P) questionnaire.7 FACT-P consists of the 27-itemFACT-G 

(general) questionnaire and a 12-item prostate-specific concern subscale (PSC). The FACT-

P Trial Outcome Index (TOI) is based on the physical and functional well-being subscales of 

the FACT-G and PSC. Clinically meaningful improvements in these QoL scales have been 

defined previously as an increase in score of: ≥6 points for the FACT-P total score, ≥5 

points for FACT-P TOI, ≥2 points for FACT-P PSC, on two measurements obtained three 

weeks apart.8 These values were thus used in this age-specific analysis.

Efficacy outcomes included OS, prostate-specific antigen (PSA) response (a reduction of 

≥50% maintained for ≥3 weeks), and objective tumor response.

2.3. Co-morbidities

Complete co-morbidity data were not available. In an exploratory analysis, using a 

comprehensive list of concomitant medications at randomization, categories of co-morbidity 

were generated and both mean number of medications and a weighted chronic disease score 

(CDS)9 were calculated. This was compared between age groups for DPq3w and between 

treatment groups for men ≥75 years.
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2.4. Statistical Methods

Cox proportional hazards, χ2 and Kruskal–Wallis tests were used to test for statistical 

significance between age groups for DPq3w and between treatments for men ≥75 years. All 

analyses were performed in SAS v9.1 (SAS Institute, Cary, NC). All tests were two-sided 

and a p value of ≤0.05 was considered statistically significant. No adjustment for multiple 

analyses was performed.

3. Results

Between March 2000 and June 2002, 1006 men with mCRPC participated in TAX 327. Of 

the 335 patients assigned to DPq3w, 126 (38%) were <65 years, 141 (42%) were 65 to 74 

years and 68 (20%) were ≥75 years. In the overall population, 207 (20%) patients were ≥75 

years. Of these, 68 (33%) were treated with DPq3w, 71 (34%) with DPq1w and 68 (33%) 

with MP.

4. Outcomes by Age

ForDPq3w, baseline characteristics are summarized in Table 1A. Men ≥75 years were more 

likely to have poorer PS (<80), compared to those age 65–74 and <65 years (18% vs. 16% 

vs. 6%, respectively),more visceral disease (27%vs. 24%vs. 18%) and higher median PSA 

levels (162 vs. 129 vs. 98 ng/ml).

4.1. Treatment Delivery

There were non-significant associations of lower drug exposure in patients ≥75 years 

compared to those age 65–74 and <65 years (Table 2). The median number of cycles of 

DPq3w was 7 cycles, 10 cycles, and 10 cycles, respectively (p = 0.22), and duration of 

treatment was 18.7, 26.7, and 27.0 weeks, respectively (p = 0.19). The proportion of patients 

with dose reductions increased with increasing age (Table 2), while dose delays were similar 

in the 65–74 and ≥75 age groups and lowest in those <65 years. Nineteen percent of patients 

≥75 years stopped DPq3w early due to adverse events, compared with 3% of those <65 

years (p = 0.23).

4.2. Quality of Life

Similar proportions of older and younger patients had improvements in the overall FACT-P, 

and the FACT-P TOI (Fig. 1). Although the proportion reporting improvement in the 

prostate-specific concern (PSC) subscale was numerically smaller in patients ≥75 years 

compared to those 65–74 and <65 years, this was not statistically significant (53% vs 64% 

vs 66%, p = 0.23).

4.3. Toxicity

Grade 3–4 events were uncommon, although there was a trend toward increasing frequency 

with increasing age (Table 3). Non-hematological toxicities were more common, with grade 

3–4 fatigue in 10%, 4% and 2% of men aged ≥75, 65–74 and <65 years respectively. 

Diarrhea was common across all age categories, although the incidence of grade 3–4 

diarrhea was <3% in all age groups. All grade weight loss and infection occurred with 
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increasing frequency with increasing age. Five patients died secondary to drug-related 

toxicity, and all were ≥70 years, one ofwhomreceivedDPq3w, three received MP, and one 

received DPq1w.

4.4. Response and Overall Survival

Twenty-eight percent of patients ≥75 years had an objective pain response, with a median 

duration of 2.8 months, compared to 38% and 34% of 65–74 and <65 years, respectively, 

and median durations of 2.7 and 4.9 months (Table 2). There were no significant differences 

in PSA response (43–48%, p = 0.74) or measurable tumor response (7–17%, p = 0.30) 

according to age. Median and 1-year OS were modestly lower with increased age, 18.9 vs 

18.6 vs 20.4 months, and 68% vs 74% vs 76% for ≥75, 65–74 and <65 years, respectively (p 

= 0.53).

4.5. Co-morbidity

There was no difference (p = 0.13) in the number of medications for DPq3w, 4.7 (standard 

deviation (SD) 3.0), 4.6 (SD 2.7), and 4.2 (SD 3.2) respectively for ≥75, 65–74 and <65 

years. However, older patients had a higher CDS score in the DPq3w group, largely driven 

by cardiac, hypertension, ulcer and cholesterol medications (p < 0.001) [Table 6].

5. Outcomes by Treatment Group

For patients ≥75 years, baseline characteristics were well-balanced among the three 

treatment groups (Table 1B).

5.1. Treatment Delivery

There was little difference in the duration of therapy between patients treated with DPq3w 

and DPq1w (18.7 and 19.3 weeks, respectively), however this was significantly longer than 

for MP (12.1 weeks), p = 0.014. Less than 10% of patients in the MP and DPq1w groups 

required dose reductions compared to 22% of those treated with DPq3w (p = 0.007). 

Nineteen percent of patients required dose discontinuation due to toxicity in the DPq3w 

group, compared to 23% and 12% in the DPq1w and MP groups respectively, p = 0.017 

(Table 4).

5.2. Quality of Life

Quality of life outcomes favored DPq3w, coming close to statistical significance for the 

Total FACT-P scale (p = 0.06, Fig. 1).

5.3. Toxicity

The toxicity profile was similar in the DPq1w and DPq3w arms, with diarrhea and fatigue 

being two of the most common adverse events seen (Table 5). While the incidence was 

significantly higher than with MP, there was little difference in the frequency of grade 3–4 

events. All other toxicities were more common in the docetaxel arms compared with MP 

apart from impairment in left ventricular function.
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5.4. Response and Overall Survival

The rates of objective pain response were greatest with DPq1w (44%), compared with either 

MP (7.4%) or DPq3w (28%), p = 0.007. Although not statistically significant for any 

outcome, rates of tumor response, ≥50% PSA reduction and duration of reduction, and OS 

estimates were greatest for patients treated with DPq3w (Table 4). Median OS was 18.9, 

16.1 and 12.5 months (p = 0.29) for DPq3w, DPq1w and MP respectively.

5.5. Co-morbidity

The number of medications per treatment group was well-balanced (p = 0.48), 4.6 (SD2.9), 

5.3 (SD3.4) and 4.7 (SD3.0) for MP, DPq1w and DPq3w, respectively. Using the CDS as a 

surrogate for co-morbidity, no significant difference was observed between treatment groups 

among men ≥75 years (p = 0.54).

6. Discussion

As men with mCRPC often present at an older age, the impact of age on tolerability and 

efficacy of docetaxel-based treatment is important. In this retrospective analysis of TAX 

327, DPq3w remains the preferable treatment option in fit elderly men with better survival 

outcomes compared to either DPq1w or MP. When treated with DPq3w older men should be 

closely monitored for toxicity.

Although older men treated with DPq3w had worse baseline prognostic factors and more 

often had dose reductions and discontinuation compared to younger men, efficacy was 

comparable in both groups. Despite higher toxicity of DPq3w, a similar proportion of older 

and younger men had improvements in QoL; this may be due to higher disease burden and 

more symptomatic disease in older men at baseline.

In daily practice DPq1w is often prescribed for older men, with the assumption that it is 

better tolerated than DPq3w. In TAX 327 there was little difference in tolerability in older 

men treated with DPq1w or DPq3w (Table 5). This is consistent with results of recent 

studies that have explored lower dosing of docetaxel (30 mg/m2 weekly).6,10 A review of 

patients treated with three-weekly (n = 95) or weekly (n = 80) docetaxel reported a greater 

percentage of treatment discontinuation with the weekly regimen (30 versus 8%),6 

challenging the belief that weekly regimens are more suitable for frail patients. However, 

patients on the weekly regimen were older and in poorer general health than patients on the 

standard schedule. A pooled analysis of two phase II trials with weekly docetaxel in men 

less than and greater than age 70 with mCRPC (n = 86) confirmed equivalence.10 There 

were no significant differences in grade 3–4 toxicities, but grade 3+ non-hematologic 

toxicity was high at 46%. Shepard et al. reported their experience with three-weekly 

docetaxel in patients ≥74 years5. Dose reductions were required in 23%, 34% were 

hospitalized for toxicity and docetaxel was discontinued for toxicity in 27%. The 

pharmacokinetic profile of three-weekly docetaxel is also reported as similar for older and 

younger patients.11 The feasibility of docetaxel-based chemotherapy in frail men with 

mCRPC is being evaluated in GERICO-10, a phase II randomized trial comparing adjusted 

doses of DPq3w and DPq1w.1
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Our data show that docetaxel carries a substantial risk of toxicity in older patients. Various 

methods have been studied to identify risk factors for toxicity in the elderly. Hurria et al. 

reported risk stratification incorporating age, tumor type, chemotherapy, laboratory and 

geriatric assessment variables.12 This study (n = 500) supports the view that PS is not 

representative of health status in the elderly.13 The variables used in the model are easily 

measurable, but the study included a heterogeneous population and results are yet to be 

validated. Other studies have assessed the potential of a comprehensive geriatric 

assessments (CGA) to identify predictive and prognostic factors14,15 and have proven to 

detect otherwise unknown problems.16,17 Variables not routinely measured in oncology 

practice have shown to be associated with increased toxicity (e.g. depression, functional 

dependency) and poorer prognosis (e.g. mental health, geriatric syndromes).18,19 The 

International Society of Geriatric Oncology (SIOG) Prostate Cancer Working Group 

advocates adapting treatment to PS, co-morbidities and nutritional status, again supporting 

the use of a CGA.20 However, these assessments are time-consuming, resource intensive 

and often difficult to interpret in directing treatment modifications.17 Most patients in TAX 

327 had a good PS, and the additional value of CGA in a fit older population is not clear. 

Describing the population with traditional baseline measures including medication use (as a 

measure of co-morbidity) with PS provides a reasonable description of our population.

With the high rates of toxicity seen in older patients in TAX 327, prevention should be 

prioritized. The National Comprehensive Cancer Network (NCCN) guidelines regard 

patients >65 years as high risk for neutropenia and should be considered for primary 

prophylaxis with myeloid stimulating factors (G-CSF).21 In TAX 327, G-CSF was only used 

following prolonged- or febrile-neutropenia. In the overall population, 7%, 0% and 3% 

received G-CSF inDPq3w, DPq1w and MP groups, respectively. The high rates of infection 

seen in older patients in TAX 327 provide some support for primary prophylaxis, 

particularly ≥75 years. However, this should be individualized as DPq3W is generally 

associated with a low risk of febrile neutropenia and G-CSF is expensive and associated 

with toxicity.

This analysis has limitations. First, this is an unplanned, retrospective, subgroup analysis 

and therefore, conclusions should be interpreted cautiously. Older men enrolled into 

randomized trials usually have less co-morbidity than those in everyday practice. Findings 

from our analysis may thus be applicable only to fit older patients. Second, the analysis of 

efficacy and tolerability of DPq3w involved case matching of subgroups from a larger 

randomized trial and this could introduce bias. Thirdly, the number of patients aged ≥75 

years was relatively small, thereby reducing the statistical power of our results. Finally, a 

comprehensive list of co-morbidities was not available. In an effort to quantify baseline 

health status, we reviewed the medications and generated a CDS score. This confirmed that 

older patients receiving DPq3w had greater co-morbidity than younger patients, which may 

contribute to the increased toxicity seen.

Given the negative results of phase 3 trials investigating docetaxel combinations over the 

past 8 years, DPq3w 75 mg/m2 with prednisone 10 mg/day has remained the standard 

treatment of mCRPC. In this analysis, 20% of patients are ≥75 years and thus these data 

provide meaningful information. DPq3w remains the preferable treatment option in older 
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men, based on efficacy outcomes and comparable tolerability to DPq1w, and superior 

efficacy to MP. It is important to highlight, however, that there are increasing options 

available to patients for the treatment of mCRPC, with four new therapies approved since 

2010, namely sipuleucel-T, cabazitaxel, abiraterone, and enzalutamide. These therapies have 

all been shown to improve overall survival in metastatic castration-resistant disease. As 

further data emerge, both in a general population and specifically for older patients, the 

sequencing of these agents will be clarified. It is anticipated that cytotoxic therapy will 

gradually be pushed down the treatment paradigm, replaced by agents with better 

tolerability. This will have a particular positive impact for older patients, and should 

simplify the current complex decision regarding initiating docetaxel.

While awaiting these data the development of studies that integrate clinical instruments that 

better determine which patient characteristics predict chemotherapy toxicity12 is important 

for optimizing the treatment of older men with mCRPC.
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Fig. 1. 
Improvement rates for quality of life and disease-related symptoms in the evaluable 

population.
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Table 2

Efficacy outcomes and treatment tolerability by age group for DPq3w.

<65 yrs 65–74 yrs ≥75 yrs p

Efficacy end point

Pain

  No. evaluated (n) 59 69 25

  Response rate (n/%) 20 (34) 26 (38) 7 (28) 0.69

  Median duration (months) 4.9 2.7 2.8 0.90

≥50% reduction in PSA

  No. evaluated (n) 103 125 63

  Response rate (n/%) 45 (44) 60 (48) 27 (43) 0.74

  Median duration (months) 8.8 7.2 10.3 0.22

Tumor response

  No. evaluated 54 56 31

  Response rate (n/%) 9 (17) 4 (7) 4 (13) 0.30

Overall survival

  Median (months) 20.4 18.6 18.9 0.53

  1 year (%) 76 74 68

Treatment intensity

Drug exposure

  Median no. of cycles 10 10 7 0.22

  Median duration of 27 26.7 18.7 0.19

Rx (wks)

  No. (%) with dose reductions 9 (7) 17 (12) 15 (22) 0.010

  >1 reductions 0 2 (1) 1 (2)

  No. (%) with cycle delays 27 (21) 36 (26) 17 (25) 0.72

  >1 cycles delayed 3 (2) 8 (6) 4 (6)

Dose discontinuation

  Completed Rx 62 (49) 67 (48) 25 (37) 0.23

  Disease progression 58 (46) 46 (33) 23 (34)

  Adverse event 4 (3) 19 (14) 13 (19)

  Death 0 3 (2) 1 (2)

  Other 2 (2) 6 (4) 6 (9)

P value of ≤ 0.05 was considered statistically significant.

Abbreviations: yrs: years; wks: weeks; PSA = Prostate Specific Antigen; Rx = treatment.
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Table 4

Efficacy Outcomes and Treatment Tolerability by Treatment Groups in ≥75 years.

MP DPq1w DPq3w p

Efficacy end point

Pain (n evaluable) 27 32 25

  Response rate (n/%) 2 (7) 14 (44) 7 (28) 0.007

  Median duration (months) 4 6 3 0.94

≥50% reduction in PSA (n evaluable) 62 62 63

  Response rate (n/%) 20 (32) 24 (39) 27 (43) 0.48

  Median duration (months) NR 9 10 0.93

Tumor response (n evaluable) 24 34 31

  Response rate (n/%) 2 (8) 2 (6) 4 (13) 0.66

Overall survival

  Median (months) 12.5 16.1 18.9 0.29

  1 year (%) 57 59 68

Treatment intensity

Drug exposure

  Median no. of cycles 5 4 7 NC

  Median duration of Rx (wks) 12 19 19 0.014

  No. (%) with dose reductions 4 (6) 6 (8) 15 (22) 0.007

  No. (%) with cycle delays 14 (21) 15 (21) 17 (25) 0.83

Dose discontinuation

  Completed Rx 11 (16) 16 (23) 25 (37) 0.017

  Disease progression 39 (57) 24 (34) 23 (34)

  Adverse event 8 (12) 16 (23) 13 (19)

  Death 5 (7) 2 (3) 1 (2)

  Other 1 (2) 1 (1) 1 (2)

P value of ≤ 0.05 was considered statistically significant.

Abbreviations: MP: mitoxantrone/prednisone; DPq1w: weekly docetaxel/prednisone; DPq3w: three-weekly docetaxel/prednisone; wks: weeks; 
NR: not reached; NC: not comparable.
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