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Cancer Chemotherapy Update

Docetaxel and Estramustine for Prostate Cancer

Dominic A. Solimando, Jr, MA, FAPhA, FASHP, BCOP;
J. Aubrey Waddell, PharmD, FAPhA, BCOP; and Andrew ]. Watts*

The complexity of cancer chemotherapy requires
that pharmacists be familiar with the complicated
regimens and highly toxic agents used. This column
reviews various issues related to preparing, dispens-
ing, and administering antineoplastic therapy and to
the agents, commercially available and investigation-
al, used to treat malignant diseases. Questions or
suggestions for topics should be addressed to
Dominic A. Solimando, Jr, President, Oncology Phar-
macy Services, Inc, 4201 Wilson Blvd #110-545,
Arlington, VA 22203, e-mail: OncRxSvc@aol.com;
or J. Aubrey Waddell, Associate Professor, University
of Tennessee College of Pharmacy; Oncology Phar-
macist, Pharmacy Department, Blount Memorial
Hospital, 907 E Lamar Alexander Parkway, Mary-
ville, TN 37804, e-mail: waddfour@charter.net.

Regimen Name: Docetaxel and estramustine
Origin of Name: The regimen is named for the 2
drugs it contains: docetaxel and estramustine.

INDICATION(S)

The docetaxel and estramustine regimen has been
studied for the treatment of hormone-resistant
metastatic and nonmetastatic prostate cancer."”' Cur-
rent guidelines do not recommend use of estramus-
tine for the therapy of prostate cancer.”>** See Table 1
for treatment regimen.

DRUG PREPARATION

A. Docetaxel

1. Follow institutional policies for preparation

of hazardous medications when preparing
docetaxel.
Use docetaxel injection 40 mg/mL.
. Prepare docetaxel according to package
instructions, using the provided diluent to

w1

make a concentration of 10 mg/mL.

4. Exercise caution when preparing docetaxel.
a. The Institute for Safe Medication Practices

has reported instances in which the diluent
was accidentally dispensed instead of the
reconstituted drug because the label on the
diluent vial emphasizes the name of the
active drug.”

b. Errors in the reconstitution of docetaxel
related to overfill in the drug and diluent
vials also have been reported. The 20 and
80 mg vials contain 23.6 and 94.4 mg of
docetaxel, respectively. The diluent vials
are also overfilled. When reconstituted
properly, the final solution contains 10
mg/mL of docetaxel. The proper volume
needed to obtain the required dose should
be measured, rather than merely with-
drawing the entire contents of the vial.”

5. Dilute with 0.9% sodium chloride injection
or 5% dextrose injection. The final concen-
tration should be 0.3 to 0.9 mg/mL.

6. Contact of undiluted docetaxel with plasti-
cized polyvinyl chloride (PVC) equipment or
devices is not recommended. Docetaxel solu-
tions should be dispensed in glass, polypropy-
lene, or polyolefin containers.

B. Estramustine

1. Follow institutional policies for handling of
hazardous medications when dealing with
estramustine.

2. Estramustine is available as a 140 mg capsule.

DRUG ADMINISTRATION

A. Docetaxel is administered by intravenous (IV)
infusion over 60 to 90 minutes through a non-
PVC (low-sorbing) infusion set.

B. Estramustine is given orally (PO) on an empty
stomach, usually in 2 or 3 divided doses each
day.

*Doctor of pharmacy candidate, School of Pharmacy, College of Pharmacy, Nursing & AHS, Howard University, Washington,

DC.
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Table 1. Docetaxel and Estramustine Regimen'*

Drug Dose Route of Administered Total Dose/Cycle
Administration on Day(s)

Docetaxel 70 mg/m’ 1\ 2 70 mg/m’

Estramustine 280 mg PO 1 through § 4,300 mg

3 times per day

Cycle repeats every 21 days.

Variations

1. Savarese et al used estramustine 10 mg/kg/day PO on days 1 through 5 and docetaxel 70 mg/m* IV on day 2 every 3
weeks.”

2. Sinibaldi et al used estramustine 280 mg PO every 6 hours for 5 doses, beginning on day 1, and docetaxel 70 mg/m* IV
on day 2 every 3 weeks.*”

3. Sitka Copur et al used estramustine 420 mg PO 3 times a day for 4 doses and then 280 mg 3 times a day for 5 doses,
beginning on days 1 and 8, and docetaxel 35 mg/m? IV on days 2 and 9 every 3 weeks."

4. Walczak et al, Petrylak et al, and Berry et al used estramustine 280 mg PO 3 times a day on days 1 through 5 and doc-
etaxel 60 mg/m? IV on day 2 every 3 weeks.'""?

5. Hussain et al and Coccaro et al used estramustine 280 mg PO 3 times a day on days 1 through 3 and docetaxel 70
mg/m* IV on day 2 every 3 weeks.""

6. Hainsworth et al used estramustine 140 mg PO 3 times a day for 7 doses, beginning days 1, 8, and 15; and docetaxel 35

mg/m* IV on days 2, 9, and 16 every 4 weeks.'

docetaxel 25 mg/m? IV on days 2, 9, and 16 every 4 weeks."”

. Chittoor et al used estramustine 140 mg PO twice a day on days 1 through 3, 8 through 10, and 15 through 17 and

etaxel 25 mg/m* IV on days 2, 9, and 16 every 4 weeks."

. Carles et al used estramustine 280 mg PO twice a day on days 1 through 3, 8 through 10, and 15 through 17 and doc-

on day 2 every 3 weeks.""?

. Eymard et al and Caffo et al used estramustine 280 mg PO twice a day on days 1 through 5 and docetaxel 70 mg/m* IV

10.Takenaka et al used estramustine 560 mg PO daily for 6 weeks and docetaxel 30 mg/m* IV weekly for 6 weeks every 8

weeks.”!

IV = intravenous; PO = oral.

SUPPORTIVE CARE

A.

Acute Emesis Prophylaxis: It is
predicted that the docetaxel-
estramustine regimen will
cause acute emesis in 60% to
90% of patients.” According
to current guidelines, appro-
priate acute emesis prophy-
laxis includes a serotonin an-
tagonist, a corticosteroid, and
a neurokinin antagonist.*?
The studies reviewed report-
ed nausea or vomiting in 3%
to 31% of patients, with
moderate to severe (grade 3)
nausea or vomiting in only
3% of patients.”> For many
patients receiving docetaxel
and estramustine, any nausea
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that is experienced is general-
ly mild to moderate. Aggres-
sive combination antiemetic
regimens may not be neces-
sary; less complicated regi-
mens, such as those listed
here, or single-agent regimens
may be sufficient”*’:

1. Ondansetron 16 to 24 mg
PO and dexamethasone 20
mg PO on day 2, given 30
minutes before docetaxel.

2. Granisetron 2 mg PO and
dexamethasone 20 mg PO
on day 2, given 30 minutes
before docetaxel.

3. Dolasetron 100 to 200 mg
PO and dexamethasone 20
mg PO on day 2, given 30

minutes before docetaxel.
4. Palonosetron 0.5 mg PO
and dexamethasone 20 mg
PO on day 2 only, given 30
minutes before docetaxel.
The antiemetic therapy
should continue for at least 3
days. A meta-analysis of sever-
al trials of serotonin antago-
nists recommended against
prolonged (greater than 24
hours) use of these agents,
making a steroid or steroid and
dopamine antagonist combi-
nation most appropriate for
follow-up therapy.” One of the
following regimens is suggested:
1. Dexamethasone 4 mg PO
twice a day for 3 days, =
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metoclopramide 0.5 to 2

mg/kg PO every 4 to 6

hours, = diphenhydramine

25 to 50 mg PO every 6

hours if needed, starting on

day 3 of the docetaxel-
estramustine regimen.

2. Dexamethasone 4 mg PO
twice a day for 3 days, =
prochlorperazine 10 mg
PO every 4 to 6 hours, =
diphenhydramine 25 to 50
mg PO every 6 hours if
needed, starting on day 3
of docetaxel-estramustine
regimen.

3. Dexamethasone 4 mg PO
twice a day for 3 days, =
promethazine 25 to 50 mg
PO every 4 to 6 hours, =
diphenhydramine 25 to 50
mg PO every 6 hours if
needed, starting on day 3
of docetaxel-estramustine
regimen.

One of the previously listed
regimens also would be ap-
propriate on the days when
estramustine is taken alone if
the patient routinely requires
an antiemetic while receiving
estramustine.

Patients who experience
significant nausea or vomiting
with one of these regimens
should receive an agent from a
different pharmacologic cate-
gory.””* A few small studies
suggested substituting grani-
setron for ondansetron in sub-
sequent treatment cycles; how-
ever, none of these reports
found the improvement statis-
tically significant.’**

. Breakthrough Nausea and

Vomiting®?: Patients should

receive an antiemetic prescrip-

tion to treat breakthrough
nausea. One of the following
regimens is suggested:

1. Metoclopramide 0.5 to 2
mg/kg PO every 4 to 6

E.

hours if needed = diphen-

hydramine 25 to 50 mg PO

every 6 hours if needed.

2. Prochlorperazine 10 mg
PO every 4 to 6 hours if
needed + diphenhydramine
25 to 50 mg PO every 6
hours if needed.

3. Prochlorperazine 25 mg
rectally every 4 to 6 hours if
needed = diphenhydramine
25 to 50 mg PO every 4 to
6 hours if needed.

4. Promethazine 25 to 50 mg
PO every 4 to 6 hours if
needed + diphenhydramine
25 to 50 mg PO every 4 to
6 hours if needed.

A few small studies suggest-
ed that higher doses of grani-
setron (3 mg IV or 40 to 240
mcg/kg IV)’'** may be effective
in treating breakthrough nau-
sea; however, none of these
reports found the improvement
statistically significant.
Hydration: No special precau-
tions are required.
Hypersensitivity Precautions
Although it is less likely that
docetaxel will cause hypersen-
sitivity reactions than pacli-
taxel, the manufacturer rec-
ommends administration of
dexamethasone 8 mg PO
twice daily for 3 days, begin-
ning the day before the doc-
etaxel infusion. Some clini-
cians administer a histamine 2
antagonist = a histamine 1
antagonist in addition to the
steroid. If additional prophy-
laxis against hypersensitivity
is chosen, the following regi-
men is suggested:

1. Cimetidine 300 mg or ran-
itidine 50 mg

2. Diphenhydramine 50 mg
All given IV over 30 min-

utes before docetaxel.

Hematopoietic Growth Fac-

tors: Accepted practice guide-

36,37,
:

lines and pharmacoeconomic
analysis suggest that antineo-
plastic regimens have a greater
than 20% incidence of febrile
neutropenia before prophylac-
tic use of colony-stimulating
factors is warranted. For regi-
mens with an incidence of
febrile neutropenia between
10% and 20%, use of colony-
stimulating factors should be
considered. For regimens with
an incidence of febrile neu-
tropenia less than 10%, rou-
tine prophylactic use of colony-
stimulating factors is not rec-
ommended.”*

Because grade 3 or 4 febrile
neutropenia was reported in
5% to 14% of patients in the
trials reviewed,"** prophylac-
tic use of colony-stimulating
factors may not be necessary in
all patients. Because patients
with prostate cancer are gener-
ally older and age is one of the
factors for which growth factor
support is indicated in regi-
mens with an incidence of neu-
tropenic fever between 10%
and 20%, prophylactic filgras-
tim would be appropriate for
some patients.””

Any patient who experi-
ences febrile neutropenia fol-
lowing a cycle of the docetaxel-
estramustine regimen should
receive filgrastim with subse-
quent treatment cycles.”

. Extravasation: No special pre-

cautions are required.**

. Pulmonary: Docetaxel can

cause fluid retention, includ-
ing pleural effusion, ascites,
and peripheral edema, in up to
27% of patients.” In the
docetaxel-estramustine trials
reviewed, moderate-to-severe
(grade 3 or 4) fluid retention
or edema was reported for 2%
to 8% of patients.”” Patients
should be treated with a steroid
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(eg, dexamethasone 8 to 10 mg
PO twice daily) for 3 to 5 days,
beginning the day before doc-
etaxel administration.’

MAJOR TOXICITIES
Most of the toxicities listed

below are presented according to
their degree of severity. Higher
grades represent more severe toxici-
ties. Although there are several
grading systems for cancer che-
motherapy toxicities, all are similar.
One of the frequently used systems
is the National Cancer Institute
Common Terminology Criteria for
Adverse Events. (For more informa-
tion, go to http://ctep.info.nih.gov.)
Oncologists generally do not adjust
doses or change therapies for grade
1 or 2 toxicities but they make or
consider dosage reductions or ther-
apy changes for grade 3 or 4 toxi-
cities. Incidence values are rounded
to the nearest whole percent unless
incidence was 0.5% or less.

A. Cardiovascular: Cerebral vas-
cular accident (grade 4) 5%
edema (grade 3) 5% to 8%,"*’
(grade 4) 2% to 8%
phlebitis/thrombosis (grade 1
or 2) 3%, (grade 3) 3%,
(grade 4) 3%.°

B. Dermatologic: Alopecia (grade
1 or 2) 61%,’ (grade 1 or 2)
45%°; onycholysis (grade 1 or
2) 13%,’ (grade 3) 16%."

C. Gastrointestinal: ~ Anorexia
(grade 1 or 2) 21%,’ (grade 3)
3%,’ (grade 4) 3%°; constipa-
tion (grade 3) 5% to 8%"’;
diarrhea (grade 1 or 2) 19%,’
(grade 3) 3%7; esophagitis
(grade 3) 3%? nausea (grade
1 or 2) 31%,’ (grade 3) 3% to
5%"; nausea or vomiting
(grade 2) 9%° stomatitis
(grade 1 or 2) 15%,’ (grade 3)
3% to 5%"’; vomiting (grade
lor2)11%.°

D. Hematologic: Anemia (grade
1 or2) 71%,’ (grade 3) 11%,’
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(grade 4) 6%°; granulocytope-
nia (grade 4) 12%? leukope-
nia (grade 1 or 2) 13%),’°
(grade 3) 31%,’ (grade 4)
3%’; neutropenia (grade 3)
26% to 33%,"” (grade 3 or 4)
64%," (grade 4) 16% to
33%"% neutropenic fever 5%
to 14%,"* (grade 4) 8%7
thrombocytopenia (grade 1 or
2) 35%, (grade 3) 18%),’
(grade 4) 2%.°
E. Hepatic: Transaminitis (grade
3) 3% to 16%"*; unspecified
(grade 2) 9%.°
E. Metabolic: Fatigue/malaise/
asthenia (grade 1 or 2) 29%,’
(grade 3) 16% to 23%," (grade
4) 5%°; hypocalcemia (grade
3) 8% hypokalemia (grade 2)
5%°; hyponatremia (grade 2)
5%°; hyperglycemia (grade 3)
8%7 hypersensitivity reac-
tions (grade 3) 3%.°
G. Neurologic: Asthenia (grade
3) 33%?*; neuropathy unspeci-
fied) (grade 1 or 2) 29%,’
(grade 2) 9%.,° (grade 3) 5%.
H. Pulmonary: Dyspnea (grade 1
or 2) 16%,” (grade 3) 5%,
(grade 4) 5%.°
I. Renal: Increased serum creati-
nine (grade 1 or 2) 21%,’
(grade 3) 5%.°

PRETREATMENT LABORATORY
STUDIES NEEDED
A. Baseline
1. Aspartate aminotransferase/
alanine aminotransferase
(AST/ALT)
2. Total bilirubin
3. Serum creatinine and crea-
tinine clearance (CrCl)
4. Complete blood count
(CBC) with differential
B. Before Each Treatment: CBC
with differential
C. Recommended Pretreatment
Values: The minimally accept-
able pretreatment CBC values
required for beginning a cycle

with full-dose therapy in the

protocols reviewed were as

follows:

1. Absolute granulocyte count
a. Greater than 1,500 cells/

mCLZ,S
b. Greater than or equal to
1,500 cells/mcL?

2. Absolute neutrophil count:
Greater than 1,500 cells/
mcl’

3. Platelet count
a. Greater than 100,000

cells/mcL>*’
b. Greater than or equal to
100,000 cells/mcL®

4. Hemoglobin: Greater than
or equal to 9 g/dL*

5. Serum creatinine
a. Less than 2.2 mg/dL?

b. Less than 2.4 mg/dL’
c. Less than 1.5 mg/dL*

6. CrClless than 1.5 times the
upper limit of normal
(ULN)*

7. Serum bilirubin
a. Less than or equal to

the ULN?
b. Less than the ULN*’
c. Less than 1.5 mg/dL*
8. Serum AST
a. Less than or equal to
2.5 times the ULN?
b. Less than or equal to 2
times the ULN®
c. Less than or equal to
1.5 times the ULN’
d. Less than 60 mg/dL.°
In clinical practice, a pre-
treatment absolute neutrophil
count of 1,000 cells/mcL and
platelets of 75,000 cells/mcL
are usually considered accept-

able.

DOSAGE MODIFICATIONS
A. Renal Function: No adjust-
ments necessary.**
B. Liver Function: Docetaxel
1. AST or ALT 1.6 to 6 times
ULN: Reduce dose by
25%.%
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2. AST or ALT greater than 6
times ULN: Use clinical
judgement.”
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