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Objectives: Among males, prostate cancer (PCa) is the most 
common cancer in Europe and the second most common 
cancer worldwide, especially in those aged > 70 years. With 
the advent of novel alternative treatments, survival in pa-
tients with advanced PCa has increased. PCa is now consid-
ered a chronic disease. Survival is an important endpoint in 
advanced PCa, as is quality of life (QoL). The effects of the dis-
ease and its treatment on patient health-related QoL must 
be taken into account when selecting the most appropri-
ate treatment options. The present literature review aimed 
to provide an overview of metastatic castration-resistant 
prostate cancer treatment modalities, with an emphasis on 
side effect profiles and general health-related QoL. Meth-
ods: PubMed was searched using the keywords metastatic 
castration-resistant prostate cancer, docetaxel, cabazitaxel, 
enzalutamide, abiraterone acetate, and QoL. Conclusion: 
Based on the studies reviewed herein, abiraterone acetate 
and enzalutamide provide favorable outcomes, in terms of 
hematological adverse events. As enzalutamide and abi-
raterone acetate can be taken orally, they might have a posi-
tive effect on patient QoL.
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Introduction

Among males, prostate cancer (PCa) is the most com-
mon cancer in Europe [1] and the second most common 
cancer worldwide, especially in those aged > 70 years 
[2]. Docetaxel was the sole chemotherapeutic agent ap-
proved by the United States Food and Drug Administra-
tion for the treatment of metastatic castration-resistant 
prostate cancer (mCRPC) until 2004. Since then, many 
alternative treatments have emerged, the most remarkable 
of which are enzalutamide, cabazitaxel, and abiraterone 
acetate (AA) [3, 4]. With the advent of novel alternative 
treatments survival in patients with advanced PCa has 
increased. PCa is now considered a chronic disease [5]. 

Survival is an important endpoint in advanced PCa, as 
is quality of life (QoL). The effects of the disease and its 
treatment on patient health-related QoL (HRQoL) must 
be taken into account when selecting the most appropri-
ate treatment options [6]. 

Improvement in QoL is an important objective in the 
treatment of patients with mCRPC. Relevant validated 
questionnaires include the European Organization for 
Research and Treatment of Cancer Quality of Life Ques-
tionnaire-Core30 (QLQ-C30) [7], the Prostate Cancer 
Module for the QLQ-C30 (including physical function-
ing and overall perception of well-being) [8, 9],  and the 
McGill Pain Questionnaire-Short Form (including pain 
words, pain degree, and pain intensity) [10]. In addition, 
the Functional Assessment of Cancer Therapy-Prostate 
Questionnaire (FACT-P) is a reliable self-administrated 
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scale used to assess HRQoL in patients with PCa [11]. 
Comprehensive assessment of patient QoL can be per-
formed using these questionnaires.

The present literature review aimed to provide an 
overview of mCRPC treatment modalities, with an em-
phasis on side effect profiles and general HRQoL — in-
cluding well-being, vitality, fatigue, pain, and general 
health status, and PCa-specific HRQoL — including uri-
nary, bowel, and sexual functioning.  

Materials and Methods

PubMed was searched using the keywords mCRPC, docetaxel, 
cabazitaxel, enzalutamide, AA, and QoL, without any restrictions 
concerning date of publication. All studies that consisted of a rela-
tively adequate number of patients with CRPC and fulfilled the in-
clusion criteria — analysis of QoL and adverse events in patients 
treated for mCRPC — were included in the review.

Results

Docetaxel
Docetaxel is one of the most commonly used chemo-

therapeutic agents for solid neoplasms and it has various 
side effects that impairs patient’s QoL [12]. 

A multicenter randomized phase II trial on the effect 
of docetaxel — with and without estramustine — on 
QoL and pain used the QLQ-C30 to evaluate QoL and 
the Brief Pain Inventory to evaluate pain. In response to 
the treatment a decrease in QoL was observed based on 
the QLQ-C30 global QoL subscale score  (25.4%) and 
fatigue subscale score (32.2%) [13].

In the TAX 327 phase III, non-blinded, randomized 
trial [14], docetaxel plus prednisone [docetaxel every 3 
weeks (n = 332) and weekly (n = 330)] was compared 
to mitoxantrone plus prednisone (MP) (n = 335). Patient 
QoL was assessed using the FACT-P questionnaire. It was 

Table 1. Most commonly seen adverse events related to mCRPC treatment

TROPIC

Neutropenia
Febrile neutropenia
Anemia
Thrombocytopenia
Fatigue
Vomiting
Diarrhea
Constipation
Asthenia
Sensory neuropathy
Back pain
Peripheral edema

Dyspnea
Stomatitis
Hot flushes
Arthralgia
Headache
Hypertension
Cardiac events 
Increase in LFT levels

Nausea
Musculoskeletal pain/
myalgia
Asthenia
Seizure
Death

–
–
–
–
–
–
–
–
–
–
–
31% (fluid reten-
tion and edema)
–
–
–
–
–
24%
23%
13% ALT, 12% 
AST
–
–

–
–
  4%

  1%
  0 
23%
4%
44%
21%
18%
26%
13%
–
30%
31% (fluid retention 
and edema)
13%
–
  9% (pyrexia)
27%
–
10%
13%
10% (LFT abnor-
mality)
30%
17–25% (pain in arm 
or leg- bone pain)
13%
–
13%

–
–
–
–
34%
–
21%
–
–
–
–
–

–
–
20%
–
12%
–
  6%
  1% (LFT 
abnormality)
–
14%

–
< 1%
  3%

94%
  8% (Gr ≥ 3)
97%
47%
37%
23%
47%
20%
20%
–
16%
–

12%
–
12% (pyrexia)
11%
–
–
–
–

34%
  5% (bone 
pain)
20%
–
  5%

Cabazitaxel

UK-EAP= United Kingdom Early Access Programme; LFT = liver function test; ALT = alanine aminotransferase; AST = aspartate 
aminotransferase. *nausea or vomiting or both”; #every 3 week; ^Grade 3 or 4.

Side effect Abirateron acetate Enzalutamide

UK-EAP

Docetaxel#

COU-AA-302 COU-AA-301 AFFIRM PREVAIL TAX 327

–
–
–
–
36%
–
16%
22%
13%
–
27%
11%

–
–
18%
20%
10%
13%
10%
  1% (ALT 
only)
–
–

13%
< 1%
  4%

32%
  3%^

  5%
  1%^

53%^

42%*

32%
–
–
30%
–

19%
15%
20%
–
–
–
–
–

–
–
14%

–
–
  0.3%

12.5%
  1.8%
–
–
54.5%
–
64.3%
–
–
–
–
–

–
–
–
–
–
–
  0.9%
–

46.4%
–

–
–
  3.6%
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observed that ≥ 1 serious adverse events occurred in 26% 
of the patients that received docetaxel every 3 weeks and 
in 20% of those that received mitoxantrone. There were 2 
treatment-related deaths in the docetaxel group. Serious 
and low-grade adverse events that occurred are shown 
in table 1. The percentage of patients with improvement 
in QoL was significantly higher in the docetaxel group 
[docetaxel every 3 weeks (22%) and weekly docetaxel 
(23%)] than in the mitoxantrone group (13%) (p = 0.009 
and p = 0.005, respectively). 

Another large (n = 1,050), randomized, placebo-con-
trolled, phase III trial (CALGB 90401) was conducted 
to compare docetaxel plus prednisone, with and without 
bevacizumab [15]. The overall adverse events  in the do-
cetaxel plus prednisone group included grade 3 events 
(31%), grade 4 events (24%), and lethal adverse events 
(1%) [15]. Kornblith et al. [16] studied the effect of do-
cetaxel, estramustine, and low-dose (40 mg daily) hy-
drocortisone on QoL in men diagnosed with hormone 
refractory PCa (n = 44). Patient QoL was measured via 
FACT-P, the Mental Health Inventory-17, and the Brief 
Pain Inventory. Significant improvement in QoL was ob-
served based on the FACT-P Emotional Well-Being and 
Prostate Cancer-Specific subscale scores (p = 0.014 and 
p = 0.018, respectively). However, there was not a sig-
nificant improvement in the Brief Pain Inventory scores 
over the course of 6 months. 

The Southwest Oncology Group [17] studied the ef-
fects of docetaxel plus estramustine (DE) and MP on 
QoL and pain in patients with advanced PCa. The study 
included 674 patients, of which 338 received DE and 
336 received MP. QoL was assessed using the European 
Organization for Research and Treatment of Cancer 
QLQ-C30 and McGill Pain Questionnaire-Short Form. A 
pain response (decrease) was reported in 68 (21%) of the 
patients in the DE group and in 75 (24%) of the patients 
in the MP group, with the difference between groups not 
being significant (p = 0.12). In addition, there was not a 
significant difference in global QoL change between the 
2 groups. However, nausea was significantly more severe 
in the DE group at 10 weeks and 6 months.

Enzalutamide
Enzalutamide is an oral irreversible antagonist of an-

drogen receptors, which also affects intracellular andro-
gen receptor trafficking and signaling [18].

A phase III placebo-controlled study by the AFFIRM 
group [19] randomly assigned 1,199 CRPC patients to 
receive enzalutamide (n = 800) or a placebo (n = 399). 
The adverse event rate was 98% in both groups. How-

ever, the incidence of grade ≥ 3 adverse events was lower 
in the enzalutamide group (45.3%) than in the placebo 
group (53.1%). In the enzalutamide group, adverse 
events of any grade included fatigue (34%), diarrhea 
(21%), hot flashes (20%), musculoskeletal pain (14%), 
headache (12%), cardiac disorder (6%), seizure (< 1%), 
and myocardial infarction (< 1%). Adverse events lead-
ing to death occurred in 23 (3%) of the patients in the 
enzalutamide group. Enzalutamide was noted to be supe-
rior to a placebo in terms of QoL response, for instance, 
the FACT-P QOL response was 43% in the enzalutamide 
group, versus 18% in placebo arm (p < 0.001) [19]. Their 
findings showed that enzalutamide has a favorable toxic-
ity profile and an adverse event rate identical to that of a 
placebo (table 1).

A multinational phase III double-blind study (PRE-
VAIL) randomly assigned 1,717 patients to receive en-
zalutamide or a placebo. Grade ≥ 3 adverse events oc-
curred in 43% of the patients in the enzalutamide group, 
versus 37% of those in the placebo group. The most 
common adverse event in the enzalutamide group was 
fatigue (36%), followed by back pain (27%), and consti-
pation (22%). Only 1 patient in each group had a seizure. 
Adverse events leading to death occurred in 4% of the 
patients in each group (table 1) [20].

Cabazitaxel
Cabazitaxel is a tubulin-binding taxane that acts by 

blocking mitosis in tumor cells and preventing the nu-
clear translocation of androgen receptors. It is adminis-
tered intravenously [21].

The primary study that supported the approval of ca-
bazitaxel was the TROPIC EFC6193 trial [4], a large-s-
cale randomized phase III study that compared cabazi-
taxel plus prednisone (n = 371) and MP (n = 371). The 
most common adverse events in the cabazitaxel arm were 
hematological, including neutropenia, leukopenia, ane-
mia, and thrombocytopenia, with grade ≥ 3 rates of 82, 
68, 11, and 4%, respectively. The most common non-he-
matological adverse event was diarrhea, with a rate of 
47% for all grades. Febrile neutropenia grade ≥ 3 was 
observed in 8 and 1% of patients in the cabazitaxel and 
mitoxantrone groups, respectively. In total, 18 (5%) pa-
tients in the cabazitaxel group died due to adverse events 
(table 1).

Due to the lack of quality QoL data, and the high rate 
of neutropenia and diarrhea in the TROPIC trial, another 
study was conducted to determine the safety of cabazi-
taxel and measure patient QoL. QoL was assessed using 
the Euro Qol-5D 3 Level version questionnaire and pain 
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was assessed using a visual analogue scale. The most 
common adverse event (all grades) was diarrhea (64.3%), 
followed by fatigue (54.5%), nausea (46.4%), and neu-
tropenia (12.5%). The rate of grade 3–4 neutropenia was 
9.8% in that study, as compared to 82% in the TROPIC 
study. Additionally, QoL and pain improved as the num-
ber of cabazitaxel treatment cycles increased. The mean 
improvement in the Euro Qol-5D 3 Level score after the 
tenth cycle of cabazitaxel was +0.065, which was not 
statistically significant. Furthermore, 57.1% of the pa-
tients reported that they had no pain or discomfort after 
the tenth cycle, versus 22.3% at the baseline [5]. 

Abiraterone Acetate 
AA is an orally administered drug that affects the syn-

thesis of androgen from precursors by inhibiting the en-
zyme CYP17A1 [22].

A recent multinational placebo-controlled, random-
ized, double-blind phase III (COU-AA-301) trial com-
pared AA plus prednisolone (n = 791) and a placebo plus 
prednisolone (n = 394). Fatigue was the most common 
adverse event in both groups (AA plus prednisolone: 
44%, placebo plus prednisolone: 43%). Other common 
adverse events in both groups were back pain, nausea, 
constipation, bone pain, and arthralgia, which all oc-
curred at similar rates (table 1) [23]. As expected, miner-
alocorticoid-related adverse events associated with AA, 
such as fluid retention/edema, and hypokalemia, were 
more common in the abiraterone group (31 and 17%) 
than in the placebo group (22 and 8%). Finally, the in-
cidence of global treatment-related adverse events and 
mortality was similar in both groups (abiraterone group: 
77 and 13%, respectively, placebo group: 77 and 16%, 
respectively) [24].

In the COU-AA-302 trial, conducted with 1,088 che-
motheraphy-naïve patients with mCRPC, the reported 
rate of any serious adverse events and grade 3 or 4 ad-
verse events were 38 and 54%, respectively [25]. The 
most common adverse events were fluid retention/
edema, hypokalemia, hypertension, cardiac disorders, 
atrial fibrillation, and an increase in liver enzymes (table 
1). Adverse events led to death in 4% of the patients in 
the AA group and in 3% in the placebo group.

Conclusion

The life expectancy of patients with mCRPC is in-
creasing with time. Currently, patient comfort and QoL 
are at the center of mCRPC patient management. Al-
though, there are numerous treatment alternatives for 
mCRPC, due to variation in study design, reported ad-
verse events, and treatment procedures (during and post 
docetaxel, and single or combined regimens), compari-
son of treatment-related adverse events and patient QoL 
during and post treatment is not possible. Docetaxel and 
cabazitaxel are both taxane group chemotherapeutics ad-
ministered intravenously with similar hematological side 
effect profiles. AA and enzalutamide are new agents us-
ing novel ways to suppress androgens. AA and enzaluta-
mide have been proven to be efficacious before and after 
chemotherapy in mCRPC [26].

 Based on the studies reviewed, AA and enzalutamide 
provide favorable outcomes, in terms of hematological 
adverse events. As enzalutamide and AA can be taken 
orally, they might have a positive effect on patient QoL. 
Thus, they might be the first choice of treatment in mC-
RPC. 
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