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ABSTRACT
Objective: This article presents cur-

rent clinical evidence supporting the 
use of cabazitaxel (Jevtana) in men with 
metastatic castration-resistant prostate 
cancer (mCRPC).

Data Sources: We conducted a litera-
ture search using abstracts from MED-
LINE and PubMed (from January 1966 
to December 2011) and the American 
Society of Clinical Oncology (from Janu-
ary 2000 to December 2011). The search 
included clinical studies and abstracts in 
the English language that described the 
pharmacology, pharmacokinetics, clini-
cal activity, and safety of cabazitaxel in 
mCRPC. 

results: Cabazitaxel, a semisynthetic 
microtubule inhibitor that induces cell 
death by microtubule stabilization, was 
approved in combination with prednisone 
for the treatment of mCRPC in patients 
who had been treated with a docetaxel-
(Taxotere)-containing regimen. The ap-
proval of this taxane derivative was based 
primarily on the results of a randomized, 
open-label trial in patients with mCRPC 
who were treated with either cabazitaxel 
25 mg/m2 or mitoxantrone (Novantrone) 
12 mg/m2 intravenously every 3 weeks, 
both in combination with prednisone 
10 mg/day. The median survival period 
was 15.1 months with cabazitaxel and 
12.7 months with mitoxantrone. Neither 

group experienced complete responses. 
Cabazitaxel has also shown activity in 
breast cancer and other malignancies. In 
clinical trials, common grade 3 or grade 
4 adverse reactions were myelosup-
pression, febrile neutropenia, diarrhea, 
fatigue, and asthenia. Other adverse ef-
fects included abdominal pain, back pain, 
arthralgia, and peripheral neuropathy. 

Conclusion: Cabazitaxel appeared 
to be an effective second-line agent in 
patients with mCRPC refractory to a 
docetaxel-containing regimen. Studies 
comparing cabazitaxel with existing fi rst-
line regimens for mCRPC are under way. 
Until the results of these head-to-head 
trials are published, it remains uncertain 
whether cabazitaxel is more effective or 
more tolerable than the currently avail-
able fi rst-line regimens. 

Key Words: cabazitaxel, castration-
resistant prostate cancer, docetaxel re-
sistance, XRP6258

INTRODUCTION
Prostate cancer is the most common 

malignancy in American men and rep-
resents the second leading cause of can-
cer-related deaths in men in the U.S. An 
estimated 217,730 new cases and 32,050 
deaths were reported in 2010.1 Early-
stage, localized prostate cancer has an 
excellent prognosis and can be cured by 
radical prostatectomy, radiation, or both.

From 20% to 40% of patients who un-
dergo primary therapy for early-stage 
prostate cancer experience relapse, and 
30% to 70% of those with biochemical re-
currence (i.e., prostate-specifi c antigen 
[PSA] levels above 0.2 ng/mL) develop 
metastatic disease within 10 years after lo-
cal therapy.2–5 In patients with advanced or 
metastatic prostate cancer, symptomatic 
disease responds to surgical intervention 
(orchiectomy) or medical castration with 
androgen-deprivation therapy, namely, 
a luteinizing hormone–releasing hor-
mone (LHRH) agonist with or without 
an antiandrogen. Medical castration with 
hormone-deprivation treatments reduces 

testosterone levels to below 50 ng/dL 
and achieves response rates as high as 
80%.6,7 Although such therapies improve 
symptoms, tumors invariably become 
hormone-refractory—castration-resistant 
prostate cancer (CRPC)—and patients 
experience disease progression within a 
median period of 18 to 24 months.8

The Prostate Cancer Working Group 
describes CRPC as a “continuum,” be-
cause the disease can progress despite 
androgen-deprivation therapy and may be 
manifested as an increase in serum PSA 
levels, as the progression of pre-existing 
disease, or as the appearance of new me-
tastases.9 The current standard of care 
for patients with CRPC and detectable 
macroscopic, metastatic disease is sys-
temic chemotherapy with a regimen 
containing docetaxel (Taxotere, Sanofi ) 
every 3 weeks, combined with oral pred-
nisone 5 mg twice daily. With reduced 
production of adrenal androgen and se-
cretion of adrenocorticotropic hormone 
(ACTH), low-dose prednisone has an anti-
neoplastic effect on prostate cancer cells. 

First-line therapy with docetaxel and 
prednisone is based on two large random-
ized trials, TAX 327 and Southwest Oncol-
ogy Group (SWOG) 9916, both published 
in 2004.10,11

The TAX 327 trial compared docetaxel 
75 mg/m2 every 3 weeks plus an oral cor-
ticosteroid with the established standard 
of mitoxantrone (Novantrone, EMD Se-
rono) 12 mg/m2 every 3 weeks. Mitoxan-
trone is a type-2 topoisomerase inhibitor 
that disrupts DNA synthesis and repair. 
It was previously the FDA’s standard of 
care for prostate cancer because of its 
palliative effects. In TAX 327, a signifi -
cant survival benefi t was observed with 
docetaxel (18.9 months) compared with 
mitoxantrone (16.5 months) (P = 0.009).10

SWOG 9916 also demonstrated a sig-
nifi cant survival benefi t with a combina-
tion of docetaxel and estramustine (Em-
cyt, Pfi zer) (17.5 months) compared with 
mitoxantrone (15.6 months) (P = 0.02).11 

Although mitoxantrone-based treat-
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ment provides a palliative benefit for 
patients with disease progression after 
failure with docetaxel, no second-line 
regimens have shown a survival benefit 
or improved quality of life in patients with 
mCRPC, underscoring the need for novel 
salvage therapies in this population. 

Cabazitaxel (Jevtana, Sanofi), abi-
raterone (Zytiga, Janssen Biotech), and 
sipuleucel-T (Provenge, Dendreon) rep-
resent the newest agents in the expanding 
realm of treating mCRPC. Sipuleucel-T 
was the first vaccine-based immunothera-
py approved by the FDA, based on a trial 
by Kantoff and colleagues, which dem-
onstrated a survival benefit in men with 
asymptomatic to minimally symptomatic 
mCRPC.12 Sipuleucel-T is administered as 
an infusion of three doses over a period 
of 60 minutes every 2 weeks. 

Abiraterone specifically targets cyto-
chrome P450 (CYP) 17A1, an enzyme 
necessary for the synthesis of androgen 
and estrogen. It is a secondary thera-
peutic hormonal option that works in a 
fashion similar to that of ketoconazole 
(Nizoral, Janssen) in prostate cancer. The 
approval of abiraterone was based on the 
results of a trial by de Bono et al. that 
demonstrated an overall survival benefit 
compared with placebo.13 

In June 2010, the FDA approved caba-
zitaxel in combination with prednisone 
for men with mCRPC who had already 
received a docetaxel-containing regi-
men.14 Cabazitaxel is available in the U.S. 
and is being considered by the European 
Medicines Agency and other regulatory 
bodies. 

MECHANISM OF ACTION 
Cabazitaxel is a novel second-genera-

tion, semisynthetic microtubule inhibitor 
(specifically, a taxane derivative) that in-
duces cell death by microtubule stabiliza-
tion. Its mechanism of action is similar to 
that of paclitaxel and docetaxel.15 Micro-
tubules are cytoskeletal polymers com-
posed of alpha-tubulin and beta-tubulin 
heterodimers, which have a key role in 
the maintenance of cell shape, vesicle 
transport, cell signaling, and cell divi-
sion. Cabazitaxel binds the N-terminal 
amino acids of the βbeta-tubulin subunit 
and promotes microtubule polymeriza-
tion (tubulin dimer elongation).16 During 
mitosis, microtubules extend toward the 
mitotic spindle, which is responsible for 
the separation and distribution of chromo-
somes and for cell division into daughter 
cells. Cabazitaxel stimulates microtubule 
polymerization and inhibits microtubule 
cell division, thereby arresting the tumor 
cell cycle and tumor proliferation.

Although cabazitaxel shares simi-
larities with its taxane predecessors, its 
structure and pharmacology are distinct-
ly different. The molecular structure of 
cabazitaxel differs from that of docetaxel 
at the side chain, where the hydroxyl 
groups are replaced with methoxy side 
chains (Figure 1).17 Extra methyl groups 
counteract constitutive and acquired anti- 
tumor drug resistance by disabling the 
adenosine-5´-triphosphate (ATP)-depen-
dent efflux pump, which is encoded by 
the multidrug-resistant gene ABCB.18

Docetaxel and paclitaxel have a high 
affinity for the P-glycoprotein (P-gp) ef-

flux pump; therefore, an effort was made 
to synthesize a taxane derivative that is 
unsusceptible to the effects of P-gp. In 
addition, as a consequence of its low af-
finity for P-gp, cabazitaxel can cross the 
blood–brain barrier, which may have 
implications for central nervous system 
(CNS) metastases.18

PHARMACODYNAMICS  
AND PHARMACOKINETICS 

Mita et al. conducted a phase 1 study 
to determine the recommended phase 2 
dose and the pharmacokinetic properties 
of cabazitaxel.19 Patients with refractory 
solid tumors received cabazitaxel at four 
dose levels (10, 15, 20, and 25 mg/m2) 
as an intravenous (IV) infusion every  
3 weeks to identify the maximum toler-
ated dose and to characterize the drug’s 
toxicity profile. 

The maximum plasma concentration 
(Cmax) and the area-under-the-concentra-
tion–time curve (AUC0–48 h) were deter-
mined in 23 evaluable patients. In these  
patients, an increase in the dose of cabaz- 
itaxel was proportionally related to an  
increase in the Cmax and AUC concentration. 
The 25-mg/m2 dose was correlated with a 
Cmax of 535 ± 305 mcg/L and an AUC con-
centration of 642 ± 320 mcg/L per hour. A 
triphasic model was used to describe the 
drug’s decreased plasma concentrations. 

The plasma concentration pharmaco-
kinetic activity was characterized by a 
rapid initial elimination phase (average 
terminal half-life [t1/2] = 2.6 ± 1.4 minutes), 
followed by an intermediate elimination 
phase (average t1/2 = 1.3 ± 0.6 hours) and 
a prolonged terminal elimination phase 
(average t1/2 = 77.3 ± 45.5 hours). Approxi-
mately 80% of the dose was eliminated 
within 2 weeks. The volume of distribu-
tion at steady state was large and highly 
variable (2,034 ± 1,495 L/m2).19

Cabazitaxel is metabolized in the liver 
primarily by CYP 3A4/5 isoenzymes and, 
to a lesser degree, by CYP2C8 enzymes. 
Clearance rates are high, averaging 53.5 
± 20.3 L/hour (27.3 ± 9.7 L/hour/m2), 
which represents 61% of hepatic blood 
flow (87 L/hour). Cabazitaxel binds 
mainly to human serum albumin (82%) 
and lipoproteins. The main route of elimi-
nation is via feces (76% of the dose, as 
metabolites); renal elimination accounts 
for 3.7% of the dose.20

Cabazitaxel should be used with cau-
tion in patients with severe renal impair-

Figure 1  Comparative pharmacological structures of paclitaxel, docetaxel, 
and cabazitaxel. (Reprinted with permission from Galsky MD, Dritselis A, 
Kirkpatrick P, Oh WK. Nat Rev Drug Discov 2010;9[9]:677–678. © 2012, 
Nature Publishing Group, a division of Macmillan Publishers Ltd.17)
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ment (i.e., a creatinine clearance of less 
than 30 mL/minute or end-stage renal dis-
ease); however, no dosage adjustments 
are necessary for patients with mild-to-
moderate renal impairment.20 

Because of its extensive metabolism 
in the liver, cabazitaxel should be used 
with caution in patients with hepatic im-
pairment to avoid drug accumulation and 
subsequent toxicity. It should not be used 
in patients with hepatic impairment char-
acterized by a total bilirubin level at or 
above the upper limit of normal (ULN) or 
by an aspartate aminotransferase (AST) 
and/or alanine aminotransferase (ALT) 
level at 1.5 times the ULN or higher, be-
cause available studies of cabazitaxel did 
not include populations with abnormal 
bilirubin or albumin levels.20

Cabazitaxel has not been evaluated in 
pediatric patients.20

LITERATURE SEARCH 
We conducted a literature search 

of MEDLINE and PubMed abstracts 
(from January 1966 to December 2011), 
as well as American Society of Clinical 
Oncology (ASCO) abstracts (from 
January 2000 to December 2011), using 
the primary search terms cabazitaxel, 
castration-resistant prostate cancer, 
docetaxel resistance, and XRP6258 (i.e., 
cabazitaxel). Ongoing and published 
phase 1, phase 2, and phase 3 clinical 
trials that evaluated the safety and 
efficacy of cabazitaxel were reviewed. We 
included the manufacturer’s prescribing 
information to supplement the clinical 
data. 

Clinical Trials 
Mita et al.19

Mita et al. conducted a phase 1 study 
to determine the recommended phase 2 
dose and pharmacokinetic properties of 
cabazitaxel in 25 patients with advanced 
solid tumors (see page 441). Cabazitaxel 
anticancer activity was seen in two pa-
tients with mCRPC. One patient receiving 
a 15-mg/m2 dose of cabazitaxel for four 
courses experienced a decline in PSA 
levels from 62 to 21 ng/mL and reduced 
disease-related bone pain. The size of a 
target lesion was also found to be small-
er on radiographic imaging. The other  
patient received cabazitaxel 25 mg/m2 for 
eight courses and experienced a reduc-
tion in PSA levels from 415 to 44 ng/mL 
along with a partial response in measur-

able disease lesions.
The principal dose-limiting toxicity in 

this study was hematological bone-mar-
row suppression (i.e., neutropenia). One 
patient (4%) experienced prolonged grade 
4 neutropenia, and a second patient (4%) 
experienced febrile neutropenia, both 
with the 25-mg/m2 dose. Nonhematologi-
cal toxicities also occurred. Two patients 
(8%) experienced flushing, dizziness, and 
chest tightness, which were identified as 
grade 1 hypersensitivity reactions. Other 
nonhematological toxicities included  
diarrhea (14 patients; 56%), nausea (10  
patients; 40%), fatigue (nine patients; 
36%), neurotoxicity (nine patients; 36%), 
and vomiting (four patients; 16%).

Pivot et al.21

A phase 2 study of cabazitaxel in 
patients with advanced prostate cancer 
has not been conducted; however, in a 
phase 2 trial, 71 patients with metastat-
ic breast cancer were treated with IV  
cabazitaxel 20 mg/m2 or 25 mg/m2 every  
3 weeks, for a median of four cycles. 
After the first cycle, the dose for 20  
patients was increased to 25 mg/m2 in 
the absence of significant toxicity. After a 
median follow-up period of 20 months, the 
median overall survival was 12.3 months, 
and the median time to progression was 
2.7 months. 

Notable hematological and non- 
hematological toxicities were observed. 
Eighteen patients (30%) achieved stable 
disease for at least 3 months. Adverse 
effects included neutropenia (73%), 
leukopenia (55%), fatigue (35%), diarrhea 
(30%), sensory neuropathy (17%), and 
hypersensitivity reactions (6%). Two 
patients died within 30 days after their last 
study treatment. One death that occurred 
as a result of shock and respiratory failure 
was related to cabazitaxel. The cause of 
the other patient’s death was unknown.

De Bono et al.22

Results from the large phase 3 
TROPIC trial were published in 2010. 
This randomized, open-label study 
evaluated cabazitaxel in 755 mCRPC 
patients with documented disease 
progression during or after treatment 
with a docetaxel-containing regimen at 
a cumulative docetaxel dose greater than 
225 mg/m2. Enrolled patients had to have 
either elevated PSA levels or measurable 
disease, as documented by the Response 

Evaluation Criteria in Solid Tumors 
(RECIST). All patients were receiving 
LHRH agonist therapy or had undergone 
surgical orchiectomy.

Patients received either cabazitaxel  
25 mg/m2 IV (n = 378) or mitoxantrone  
12 mg/m2 IV (n = 377) every 3 weeks, 
both administered with oral prednisone 
10 mg daily, for a maximum of 10 cycles. 
Patients were categorized as having mea-
surable or nonmeasurable disease and 
by Eastern Cooperative Oncology Group 
(ECOG) performance status. ECOG per-
formance status provides an objective 
quantification of cancer patients’ general 
well-being and of their ability to perform 
activities of daily living. ECOG scores 
range from 0 to 5; 0 indicates a fully active 
person, and 5 indicates death. 

Patients were eligible for enrollment if 
they were at least 18 years of age and had 
an ECOG performance status of 0 to 2. 
Patients who had previously received mi-
toxantrone, radiotherapy to 40% or more 
of the bone marrow, or cancer therapy 
(other than LHRH analogues) within 4 
weeks before enrollment were excluded 
from the study. Eligible patients had 
adequate hematological, hepatic, renal, 
and cardiac function. Their median age 
was 68 years (cabazitaxel) and 67 years 
(mitoxantrone). Of the enrolled patients 
in both treatment arms,16% were non-
Caucasian. 

Overall survival was the primary 
endpoint. Secondary endpoints included 
progression-free survival, PSA response, 
response rates according to RECIST 
criteria, and pain response.

Cabazitaxel demonstrated an overall 
survival benefit, with a median survival of 
15.1 months compared with 12.7 months 
for mitoxantrone, corresponding to a 30% 
reduction in the relative risk of death for 
cabazitaxel. The hazard ratio (HR) was 
0.70, with a 95% confidence interval (CI) of 
0.59 to 0.83 (P < 0.0001). The intent-to-treat 
analysis of overall survival consistently 
favored cabazitaxel in all subgroups; the 
total previous dose of docetaxel did not 
show a significant correlation with the 
response to cabazitaxel.

Secondary analyses demonstrated 
median progression-free survival of 2.8 
months with cabazitaxel and 1.4 months 
with mitoxantrone (HR, 0.74; 95% CI,  
0.64–0.86; P < 0.0001). PSA levels fell by at 
least 50% in 39% of the cabazitaxel group 
and in 18% of the mitoxantrone group  

continued on page 445
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(P = 0.0002). Tumor response rates 
were 14% for cabazitaxel and 4% for 
mitoxantrone (P = 0.0005). The median 
time to tumor progression was 8.8 months 
with cabazitaxel patients and 5.4 months 
with mitoxantrone (P < 0.0001). Overall 
pain reduction was similar between the 
two groups.

Disease progression was the primary 
reason for treatment discontinuation in 
both groups. Treatment delays occurred 
in 28% of patients in the cabazitaxel arm 
and in 15% of those in the mitoxantrone 
arm. Dose reductions were required in 
12% of the cabazitaxel patients and in 4% 
of mitoxantrone patients.

Neutropenia (all grades) occurred in 
94% and 88% of the cabazitaxel and mito-
xantrone groups, respectively. The most 
common grade 3 and grade 4 hematologi-
cal adverse events are listed in Table 1. 
Grade 3 or 4 febrile neutropenia occurred 
in 8% of the cabazitaxel patients and in 1% 
of the mitoxantrone patients. 

The most common nonhematological 
adverse events included diarrhea (47%, 
cabazitaxel vs. 11%, mitoxantrone), 
fatigue (37% vs. 27%), and asthenia 
(20% vs. 12%). Peripheral neuropathy 
(all grades) occurred in 14% of patients 
receiving cabazitaxel and in 3% of those 
receiving mitoxantrone. Grade 3 peripheral 
neuropathy was reported in 1% of patients 
in each group. Diarrhea (all grades) 
occurred in 47% of cabazitaxel patients and 
in 11% of mitoxantrone patients.

The cabazitaxel dose used in this 
study (25 mg/m2) was higher than the 
initial dose (20 mg/m2) administered to 
younger patients with advanced breast 
cancer in the phase 2 study by Pivot  
et al. Based on the hematological and non-
hematological adverse events observed 
in this phase 3 trial, a randomized, open-
label study is under way to determine the 

non-inferiority of cabazitaxel 20 mg/m² 
versus cabazitaxel 25 mg/m² in combi-
nation with oral prednisone 10 mg daily 
in terms of overall survival in patients 
with mCRPC previously treated with a 
docetaxel-containing regimen. 

As secondary objectives, the two caba-
zitaxel doses are also being investigated 
for efficacy and to see whether the lower 
dose is better tolerated.23

NCCN Practice Guidelines24

Treatment guidelines from the National 
Comprehensive Cancer Network (NCCN) 
have been updated to include cabazitaxel 
as a second-line option for patients with 
mCRPC who have not responded to a 
first-line docetaxel-containing regimen 
(a category 1 recommendation). The 
revised guidelines underscore the need to 
select appropriate patients for treatment 
with cabazitaxel. Patients should not 
have severe neuropathy and should have 
adequate liver, kidney and bone marrow 
function, given the drug’s safety profile. 
In addition, clinicians should consider 
using prophylactic granulocyte–colony-
stimulating factor (G–CSF) to reduce the 
risk of neutropenic complications.

Ongoing Studies
In view of the positive results achieved 

in patients with mCRPC, evaluation of 
cabazitaxel in locally advanced disease 
is warranted. A phase 1 trial of weekly 
cabazitaxel, given in combination with 
intensity-modulated radiation therapy 
and androgen-deprivation therapy, is being 
conducted to determine the efficacy of this 
treatment approach in patients with locally 
advanced, high-risk prostate cancer.25

Interest is also focused on cabazitaxel 
in combination with the monoclonal 
antibody bavituximab (Peregrine Phar-
maceuticals), a first-in-class chimeric 

phosphatidylserine-targeted mono- 
clonal antibody, in patients with CRPC.26 

Cabazitaxel is also being evaluated in 
combination with the somatostatin ana-
logue octreotide (Sandostatin, Novartis; 
Octreo, New MediconPharma), an anti-
secretory agent used to treat chemother-
apy-induced diarrhea.27 Octreotide may 
have the potential to lessen the occur-
rence of cabazitaxel-associated diarrhea.

 Sanofi is now recruiting patients for a 
study to compare the efficacy of first-line 
treatment with cabazitaxel 20 mg/m²,  
cabazitaxel 25 mg/m², and docetaxel  
25 mg/m², each administered with oral 
prednisone 10 mg daily, in patients with 
mCRPC.28 Cabazitaxel is also being stud-
ied in head and neck cancer, advanced 
non–small-cell lung cancer, urothelial 
cancer, and gastroesophageal cancer.29–32 

DOSAGE AND ADMINISTRATION
The approved dosage of cabazitaxel 

for mCRPC is 25 mg/m2 infused over  
1 hour every 3 weeks, combined with oral 
prednisone 10 mg daily.20 Cabazitaxel is 
administered until disease progression 
or the occurrence of intolerable adverse 
events. 

The 25-mg/m2 dose was approved on 
the basis of results from De Bono’s pivotal 
phase 3 study.22 The 25-mg/m2 dose had 
been selected instead of the 20-mg/m2 
dose used in earlier studies19 based on the 
results of a phase 1 trial, which established 
two different maximum tolerated doses 
of cabazitaxel––20 mg/m2 and 25 mg/
m2.33 The results of Pivot’s phase 2 
study in patients with metastatic breast 
cancer demonstrated that cabazitaxel, 
given at 20 mg/m2 and increased to  
25 mg/m2, was not associated with 
increased toxicity and resulted in low 
rates of febrile neutropenia and related 
infections.21

Cabazitaxel must be reconstituted 
and diluted with 250 mL of 0.9% sodium  
chloride or dextrose 5% water in a non– 
poly-vinyl chloride container before admin-
istration as an IV infusion. The final cabazi-
taxel concentration should be between 0.10 
and 0.26 mg/mL. For total doses exceeding  
65 mg, a larger infusion volume is re-
quired. Solutions for infusion are stable 
for 8 hours at room temperature or for  
24 hours if they are refrigerated. Caba-
zitaxel should not be infused with other 
medications because information on IV 
compatibility is not available.20,34 

Table 1  Hematological Adverse Events Occurring at Grade 3 or Higher in the TROPIC Trial

Cabazitaxel + Prednisone
(n = 371)

%

Mitoxantrone + Prednisone
(n = 371)

%

Neutropenia 82 58

Leukopenia 69 42

Anemia 11 5

Febrile neutropenia 7 1

Thrombocytopenia 4 2

From Jevtana (cabazitaxel) prescribing information.20

continued from page 442
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Adjustments for Toxicity
Cabazitaxel therapy should be stopped 

or delayed if hematological or nonhema-
tological toxicity occurs. 20 The types and 
severity of toxicity that can be associated 
with cabazitaxel are listed in Table 2.35 

The recommended dosage adjustments 
and treatment modifications for these 
adverse events are shown in Table 3.20 Pri-
mary prophylaxis for febrile neutropenia 
with G–CSF was not used in clinical stud-
ies of cabazitaxel; however, G–CSF was 

administered to patients who developed 
grade 4 neutropenia.

Cabazitaxel is formulated in poly-
sorbate 80, an emulsifier, which has 
the potential to cause hypersensitivity re-
actions. Clinical manifestations of cabazi-

Table 2  Hematological and Nonhematological Toxicity in Common Terminology Criteria for Adverse Events, Version 4.0

Reaction Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Neutropenia Neutrophils
•	 < LLN–1,500/mm3

•	 < LLN to 1.5 × 109/L

Neutrophils
•	 < 1,500–1,000/mm3

•	 < 1.5 to 1.0 ×109/L

Neutrophils
•	 < 1,000–500/mm3

•	 < 1.0 to 0.5 × 109/L

Neutrophils
•	 < 500/mm3

•	 < 0.5 × 109 /L

Death

Febrile  
neutropenia*

— — — •	 Life-threatening  
consequences  
(e.g., septic shock, 
hypotension,  
acidosis, necrosis)

Death

Hypersensitivity  
or allergic reaction

•	 Transient flushing or 
rash

•	 Drug-induced fever  
< 100.4oF (38oC)

•	 Rash
•	 Flushing
•	 Urticaria
•	 Dyspnea
•	 Drug-induced fever  

> 100.4oF (38oC)

•	 Symptomatic 
bronchospasm with or 
without urticaria requiring 
parenteral medications

•	 Allergy-related edema, 
angioedema, hypotension

•	 Anaphylaxis Death

Diarrhea •	 Increase of less than 
four stools per day over 
baseline 

•	 Mild increase in ostomy 
output compared with 
baseline

•	 Increase of 4 to 6 
stools per day over 
baseline

•	 IV fluids indicated for 
< 24 hours

•	 Moderate increase in 
ostomy output com-
pared with baseline

•	 Does not interfere 
with ADL

•	 Increase of 7 or more stools 
per day over baseline 

•	 Incontinence
•	 IV fluids indicated for 24 

hours or more 
•	 Hospitalization
•	 Severe increase in ostomy 

output compared with 
baseline

•	 Interferes with ADL

•	 Life-threatening 
consequences  
(e.g., hemodynamic 
collapse)

Death

ADL = activities of daily living; ANC = absolute neutrophil count; LLN = lower limit of normal.
*Fever of unknown origin without clinically or microbiologically documented infection; ANC < 1.0 × 109/L and fever ≥ 38.5oC. 
Data compiled from National Institutes of Health.35

Table 3  Suggested Cabazitaxel Dose Modifications for Hematological and Nonhematological Toxicities

Hematological Recommended Dose Adjustment for Toxicity

Neutropenia ≥ grade 3 for more than 1 week despite pro-
phylaxis with G–CSF

Delay treatment until ANC > 1,500/mm3; then reduce dose to 20 mg/m2 with contin-
ued secondary WBC growth factor prophylaxis.

Febrile neutropenia Delay treatment until improvement/resolution and ANC > 1,500/mm3; then reduce 
dose to 20 mg/m2 with continued secondary WBC growth factor prophylaxis.

Persistent hematological toxicity despite dose reduction Discontinue treatment.

Nonhematological Recommended Dose Adjustment for Toxicity

Severe hypersensitivity reaction Discontinue treatment immediately.

Diarrhea ≥ grade 3 or persistent despite appropriate medi-
cations, fluids, and electrolyte replacement

Delay treatment until improvement or resolution; then reduce dose to 20 mg/m2.

Persistent diarrhea despite dose reduction Discontinue treatment.

ANC = absolute neutrophil count; G–CSF = granulocyte–colony-stimulating factor; WBC = white blood cell.
From Jevtana (cabazitaxel) prescribing information.20



DrUG FOrECAST

  Vol. 37  No. 8 • August  2012 • P&T® 447

taxel-associated hypersensitivity reactions 
include hypotension, bronchospasm, 
rash, and erythema. These manifesta-
tions usually develop within minutes of 
the infusion, especially during the first 
and second infusions, and are reversible, 
resolving after the infusion is withheld. 
Appropriate management of cabazi- 
taxel-related hypersensitivity reactions in-
cludes supportive-care measures, such as 
antihistamines, corticosteroids, IV fluids, 
oxygen, and bronchodilators.

Cabazitaxel-associated gastrointestinal 
(GI) toxicity, such as severe, persistent 
diarrhea, may occur and should be treat-
ed with IV fluids, electrolyte repletion, 
and an antidiarrheal medication, such 
as loperamide (e.g., Imodium, McNeil), 
diphenoxylate/atropine (Lomotil, Pfizer), 
or octreotide acetate (Sandostatin, No-
vartis), after GI infection has been ruled 
out.20

Premedication 
To minimize the hypersensitivity 

reactions associated with cabazitaxel, 
the product labeling recommends the 
administration of an antihistamine (di- 
phenhydramine 25 mg or equivalent), 
a corticosteroid (e.g., dexamethasone  
8 mg or equivalent), or a histamine (H2)-
receptor antagonist (e.g., ranitidine  
50 mg or equivalent) at least 30 minutes 
before cabazitaxel is given.20 

ASCO guidelines state that cabazitaxel 
poses a low risk for emesis and suggest 
that a single 8-mg dose of dexamethasone 
provides optimal prevention of nausea 
and vomiting.36 The need for additional 
antiemetic medications should be tailored 
for each patient according to risk factors 
for chemotherapy-induced nausea and 
vomiting and the patient’s previous 
treatment experience.

SAFETY PROFILE 
The key safety data for cabazitaxel in 

patients with mCRPC were derived from 
the pivotal TROPIC trial.22 The most com-
mon serious adverse events in that study 
included myelosuppression (i.e., anemia, 
neutropenia, leukopenia, and thrombo-
cytopenia), fatigue, diarrhea, peripheral 
neuropathy, back pain, and arthralgia. 

DRUG INTERACTIONS 
No formal drug-interaction studies 

have been conducted with cabazitaxel. 
Prednisone or prednisolone (10 mg daily) 

did not affect the pharmacokinetics of 
cabazitaxel.20

Because cabazitaxel is metabolized 
primarily via the CYP3A4 pathway, the 
concomitant administration of strong 
CYP3A4 inhibitors, such as ketoconazole, 
itraconazole (Sporanox, Janssen), and 
clarithromycin (e.g., Biaxin, Abbott), is 
expected to increase concentrations of 
cabazitaxel. Conversely, the concomitant 
administration of strong CYP3A induc-
ers, such as phenytoin (Dilantin, Pfizer), 
carbamazepine (Carbatrol, Shire), and 
rifampin (Rifadin, Sanofi), is expected 
to decrease cabazitaxel concentrations. 
Therefore, the coadministration of caba-
zitaxel with strong CYP3A inhibitors and 
inducers should be avoided.20 

WARNINGS AND PRECAUTIONS
The labeling for cabazitaxel includes 

a boxed warning regarding the potential 
for death from neutropenia. Cabazitaxel 
should not be administered to patients 
with neutrophil counts of 1,500/mm3 
or below. Dose reductions are recom-
mended following neutropenic fever or 
prolonged neutropenia. The administra-
tion of growth factor may reduce the risk 
of complications resulting from neutro-
penia, and primary prophylaxis with  
G–CSF should be considered in high-risk 
patients.20 According to the NCCN treat-
ment guidelines, risk factors for complica-
tions from neutropenia include age older 
than 65 years, poor performance status, 
a history of neutropenic fever, extensive 
prior radiation, and poor nutrition sta-
tus.37 Secondary prophylaxis with G–CSF 
should be considered if febrile neutro-
penia develops during treatment with 
cabazitaxel.20

The boxed warning also mentions the 
potential for severe hypersensitivity re-
actions, including generalized rash or 
erythema, hypotension, and broncho-
spasm. If such reactions occur, treatment 
should be discontinued immediately and 
appropriate therapy should be adminis-
tered. Cabazitaxel is contraindicated in 
patients with a history of severe hyper-
sensitivity reactions to this drug or to 
other medications that are formulated 
with polysorbate 80.20

Additional warnings and precautions 
include the potential for GI symptoms, 
such as nausea, vomiting, and diarrhea, 
during treatment with cabazitaxel. Diar-
rhea may be severe and may result in 

dehydration and electrolyte imbalance 
requiring rehydration and treatment with 
antiemetic and antidiarrheal medications. 
Treatment with cabazitaxel might need to 
be delayed, or the dosage may have to be 
reduced in patients with severe diarrhea 
(grade 3 or greater).20

Renal failure was reported in the pivotal 
clinical trial of cabazitaxel. Most cases 
occurred in association with dehydration, 
sepsis, or obstructive uropathy.20

PATIENT COUNSELING 
Clinicians should inform patients about 

the risk of myelosuppression, GI symp-
toms, and hypersensitivity reactions dur-
ing cabazitaxel therapy. Patients should 
also be aware of the potential risk for 
neurological symptoms (i.e., peripheral 
neuropathy) and should be counseled 
on the importance of reporting palpita-
tions, difficulty in breathing, and the oc-
currence of rash or erythema during the 
infusion.20 

P&T CONSIDERATIONS 
Current clinical data indicate that  

cabazitaxel is a viable second-line op-
tion for patients with mCRPC who have 
received first-line treatment with a 
docetaxel-containing regimen. The FDA’s 
approval of cabazitaxel (in combination 
with prednisone) for this indication meets 
a definite clinical need in patients with 
mCRPC who experience disease progres-
sion after docetaxel-based therapy. Until 
recently, existing salvage regimens did 
not demonstrated a survival benefit in 
patients with advanced prostate cancer. 

Cabazitaxel should be considered as 
an addition to the formulary (in com-
bination with prednisone) for patients 
with mCRPC who previously received 
a docetaxel-containing regimen. The 
results of ongoing studies may support 
additional indications.

COST
The average wholesale cost of caba-

zitaxel per treatment cycle is $5,598, 
compared with $2,483 for docetaxel.38–40 
No studies have evaluated the cost-effec-
tiveness of cabazitaxel in patients with 
mCRPC. 

CONCLUSION
Cabazitaxel induces cell death by 

microtubule stabilization. The FDA  
approved cabazitaxel in combination with 
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prednisone for patients with mCRPC who 
had already been treated with a docetaxel-
containing regimen.14 Based on the 
positive results from clinical studies of 
cabazitaxel as second-line treatment in 
mCRPC, investigators are now comparing 
cabazitaxel with docetaxel as first-line 
therapy in this setting.28 
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