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Review paper

Which is the optimal antiandrogen for use in
combined androgen blockade of advanced prostate
cancer? The transition from a first- to
second-generation antiandrogen

Michael F Sarosdy

Cancer Therapy and Treatment Center, San Antonio, TX 78229, USA.

Many physicians use combined androgen blockade in the
form of a luteinizing hormone-releasing hormone analog or
bilateral orchiectomy in combination with a non-steroidal
antiandrogen to offer patients a potentially more effective
treatment than castration alone. Three non-steroidal anti-
androgens are available in the US, i.e. flutamide (Eulexin),
bicalutamide (Casodex) and nilutamide (Nilandron). Niluta-
mide offers patients no benefit over flutamide or bicaluta-
mide and has the least favorable safety profile. Because of its
short half-life, flutamide must be administered 3 times a day.
Furthermore, flutamide therapy is associated with a relatively
high incidence of diarrhea, often intolerable for some
patients. Bicalutamide is available in a convenient one tablet,
once-a-day dosing regimen, is at least as effective as
flutamide and is better tolerated in terms of diarrhea.
Therefore, bicalutamide would seem to represent an appro-
priate first choice in patients who are suitable candidates for
combined androgen blockade. [ ¢ 1999 Lippincott Williams &
Wilkins.]
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Introduction

Combining antiandrogen therapy with surgical or
medical castration to block both adrenal and testicular
androgen sources for the treatment of patients with
advanced prostate cancer was proposed nearly two
decades ago.' Although the view that combined
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androgen blockade (CAB) improves survival remains
controversial, many physicians use CAB in the form of
a luteinizing hormone-releasing hormone analog
(LHRH-A) or bilateral orchiectomy in combination
with a non-steroidal antiandrogen to offer patients a
potentially more effective treatment than castration
alone. Three non-steroidal antiandrogens are available
in the US, ie. flutamide (Eulexin), bicalutamide
(Casodex) and nilutamide (Nilandron). Both flutamide
and bicalutamide are approved by the Food and Drug
Administration (FDA) for use in combination with
LHRH-A therapy; nilutamide is approved for use in
combination with bilateral orchiectomy. As with any
drug, the choice of antiandrogen depends on multiple
factors including efficacy, tolerability and convenience
of administration. This article reviews the pharmaco-
logic profiles and clinical trial data of each of the
antiandrogens.

Pharmacokinetics of flutamide,
bicalutamide and nilutamide

Flutamide, bicalutamide and nilutamide have different
pharmacokinetic profiles and different dosing sche-
dules. Flutamide is a prodrug that must be converted
to hydroxyflutamide, the active metabolite, following
oral administration.” There have been no systematic
dosefinding studies of flutamide and therefore its
optimal therapeutic dosage is unknown. Because the
compound has a halflife of 5-6 h, flutamide requires
oral administration every 8 h at a recommended
dosage of 250 mg to maintain adequate plasma
concentrations.” Given that once daily and twice daily
regimens are associated with significantly better
compliance than 3 or 4 times daily regimens,® the
recommended administration schedule for flutamide is
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likely to be associated with non-compliance in some
patients. Empiric or ad bhoc underdosing is frequently
mentioned by physicians, but no clinical data support
this practice and reduced efficacy may result.

The pharmacokinetics of bicalutamide have been
investigated in patients with prostate cancer who
received single, oral doses of 10, 30 or 50 mg and
higher. After repeated single, daily 50 mg doses of
bicalutamide, the steady-state mean elimination half-
life of the compound ranged from 7 to 10 days.’ The
long terminal halflife makes bicalutamide suitable for
once daily dosing, a dosing schedule likely to
maximize compliance in elderly paticnts.(’

Nilutamide, like bicalutamide, has a relatively long
halflife that supports once daily dosing. After
multiple single doses of 100-300 mg, nilutamide
mean elimination halflife ranged from 38 to 59 h’
The current recommended dose schedule of niluta-
mide is 300 mg once daily, taken as six 50 mg
tablets, for the first 30 days of therapy, then
150 mg once daily.

Efficacy of flutamide, bicalutamide
and nilutamide in combined
androgen blockade

Flutamide plus medical or surgical
castration versus castration alone

When viewed collectively, the results of randomized
studies of CAB using flutamide and medical castration
(LHRH) or surgical castration compared with castra-
tion alone (medical or surgical) are inconsistent
(Table 1).8'12 However, some of the studies lack
sufficient power to detect a treatment effect of the

expected magnitude. The results of the study (INT
0036) reported by Crawford ef al® suggested that
there may be a particular benefit for patients with
minimal disease and good performance status, but
this observation was not confirmed in the Intergroup
trial (INT 0105) of CAB versus orchiectomy reported
by Eisenberger et al.'? Although the results of the
trials are different with respect to the benefit of
flutamide in combination with castration, no study
showed CAB with flutamide to be worse than either
medical or surgical castration alone.

Bicalutamide plus LHRH-A versus
flutamide plus LHRH-A

The Casodex Combination Study Group trial com-
pared bicalutamide 50 mg once daily with flutamide
250 mg 3 times daily, each combined with LHRH-A
therapy (leuprolide or goserelin) in patients with stage
D2 prostate cancer.!? This multicenter, randomized
trial was double-blinded for antiandrogen therapy and
open-abel for LHRH-A therapy, with a 2 x 2 factorial
design. Eighthundred and thirteen patients were
randomized 1:1 to bicalutamide or flutamide and 2:1
to goserelin (Zoladex) 3.6 mg or leuprolide (Lupron
Depot) 7.5 mg every 28 days. With a median follow-up
of 160 weeks, the median times to progression and
death were 97 and 180 weeks for the bicalutamide
plus LHRH-A group compared with 77 and 148 weeks
for the flutamide plus LHRH-A group, respectively. The
data indicate a trend favoring the bicalutamide plus
LHRH-A group for both time to progression and
survival, but the difference in treatment -effect
between the groups did not reach statistical signifi-
cance."?

Table 1. Randomized trials of flutamide and medical or surgical castration versus castration alone

Investigators (N) Treatment Median p value Median overall p value
progression-free survival (months)
survival (months)
Medical castration
Crawford et al. flutamide+leuprolide 16.5 0.039 35.6 0.035
(N=603) placebo+leuprolide 139 28.3
Surgical castration
Iverson et al flutamide+goserelin ~17 0.69 ~23 049
(N=264) orchiectomy ~17 ~28
Denis et al. flutamide+goserelin ~30 0.009 34 0.04
(N=327) orchiectomy ~18 27
Zalcberg et al flutamide-+orchiectomy - - 23 0.21
(N=222) placebo+orchiectomy - 31
Eisenberg et al.  flutamide+orchiectomy 204 0.26 355 0.14
(N=1387) placebo+orchiectomy 18.6 29.9
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An exploratory analysis of the data from the
Casodex Combination Study Group trial compared
the efficacy and safety of the four CAB regimens used
in the study.14 Although such retrospective analyses
must be interpreted with caution, analysis by the log-
rank test, which accounts for proportional deaths over
time, revealed that the leuprolide plus flutamide group
had a significantly (» <0.005) poorer outcome than
any of the other three groups. These data suggest that
leuprolide plus flutamide was the least effective among
the four CAB regimens. Small differences between the
LHRH-A therapies combined with differences between
bicalutamide and flutamide may have contributed to
the observed difference in survival.

Two additional exploratory analyses from this trial
compared the effects of extent of disease and race on
outcome for the bicalutamide plus LHRH-A and
flutamide plus LHRH-A groups. Patients with minimal
disease receiving bicalutamide plus LHRH-A demon-
strated a trend to longer survival than those in the
flutamide plus LHRH-A group, but the difference was
not statistically significant. Among patients with
extensive disease, treatment effects on disease pro-
gression and survival were similar among the four CAB
regimens. Both white and black patients in the
bicalutamide plus LHRH-A group had longer survival
times than those in the flutamide plus LHRH-A group,
although the difference between groups was not
statistically significant (in preparation).

Nilutamide plus LHRH-A versus LHRH-A
and nilutamide plus orchiectomy versus
orchiectomy

Two trials assessed the long-term effects of nilutamide
when combined with an LHRH-A. In one trial in 49
patients, no statistically significant difference in
survival distributions was noted between a group of
patients given nilutamide 300 mg per day together

Which is the optimal antiandrogen?

with the LHRH-A buserelin 500 pg/day and a group
given buserelin alone.'> A second trial involving 392
patients assessed the impact of adding nilutamide to
leuprolide. 16 Although higher objective response rates
were evident when nilutamide was added to leupro-
lide, no statistically significant differences between
groups were seen for median times to progression and
survival.

Four clinical trials'~?° and one meta-analysis of the
data from seven trials®' evaluated nilutamide, predo-
minantly in a daily dose of 300 mg, plus orchiectomy
versus orchiectomy alone for patients with metastatic
prostate cancer. None of the trials demonstrated a
significant difference between the CAB group and the
orchiectomy group in overall survival. One trial*® did
show a significant difference in favor of the nilutamide
plus orchiectomy group for time to progression and a
trend toward significance in overall survival. The meta-
analysis®’ showed a benefit of nilutamide plus
orchiectomy over orchiectomy alone in significantly
reducing the odds of disease progression and reducing
the odds of death from cancer.

Safety profiles of flutamide,
bicalutamide and nilutamide

Flutamide

Based on the data from two large placebo-controlled
randomized trials,®>'? diarrhea was the most common
adverse event associated with the use of flutamide
(Table 2). Quality of life (QOL) outcomes were
measured in study INT 0105.'? Although most patients
in this trial reported improved QOL over time, the
patients receiving flutamide tended to show less
improvement for most QOL measures.

Hepatic toxicity, including elevated transaminase
levels, cholestatic jaundice and hepatic encephalopa-
thy, has been reported in patients treated with

Table 2. Most common adverse events reported in placebo-controlled, randomized studies of combined androgen

blockade with flutamide

Side effect Most common adverse events (INT 0036) Most common grade >2 events (INT 0105)

Leuprolide+placebo Leuprolide+fiutamide  Orchiectomy+placebo  Orchiectomy-+fiutamide
(%) (N=268) (%) (N=264) (%) (N=669) (%) (N=667)

Diarrhea 49 13.6% 27 6.3%

Nausea/vomiting 14.2 11.8 44 41

Peripheral edema 49 49 - -

Gynecomastia 127 13.3 - -

Hot flashes 60.8 63.6 97 10.3

®Difference is statistically significant (p<0.002).
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flutamide therapy.”’ While the majority of cases of
hepatic toxicity resolved with discontinuation of
flutamide, there were isolated cases of liver failure
and death.”® Therefore, liver function tests are
recommended for patients receiving flutamide and
therapy should be stopped if transaminase levels
exceed 2-3 times the upper limit of the normal range
or if patients develop jaundice or other liver function
abnormalities in the absence of hepatic metastases.

Bicalutamide

The safety profile of bicalutamide has been extensively
reviewed.>*"?” Monotherapy trials established that
breast pain and gynecomastia were the most common
adverse events associated with bicalutamide treat-
ment.>* In the Casodex Combination Study Group
trial, diarrhea occurred in significantly (»<0.001)
fewer patients treated with bicalutamide compared
with flutamide (Table 3)."® Overall, diarrhea led to the
withdrawal of two patients (0.5%) in the bicalutamide
group and 25 (6%) in the flutamide group. Hematuria,
in contrast, was reported in significantly (» <0.007)
more patients in the bicalutamide plus LHRH-A group
than in the flutamide plus LHRH-A group (12 versus
6%). Hematuria was unrelated to therapy for 98 and
92% of patients in the respective groups, and no
patient withdrew because of this side effect.'?

The markedly higher incidence of diarrhea asso-
ciated with the use of flutamide reported in the
Casodex Combination Study Group trial compared
with that noted by Crawford et al. (26 versus 14%,
respectively)® is explained by the fact that Crawford et
al. reported only those instances of diarrhea attributed
specifically to treatment with study drug. In contrast,
the frequency of diarrhea reported in the Casodex
Combination Study Group trial reflected the total

Table 3. Most common (>20%) adverse events,
irespective of causality (Casodex Combination Study
Group trial)

Side effect LHRH-A+ LHRH-A+
bicalutamide flutamide
(%) (N=401) (%) (N=407)
Hot flashes 53 53
Pain 35 31
Back pain 25 26
Constipation 22 17
Asthenia 22 21
Pelvic pain 21 17
Diarrhea 128 26

2Difference is statistically significant (p<0.001).
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incidence of the adverse event whether or not it was
judged by the investigator to be related to the study
drug."?

To date, there have been no published reports of
fatal hepatotoxicity associated with the use of
bicalutamide therapy. Abnormal liver function results
were reported with a similar frequency for bicaluta-
mide and for flutamide when each was combined with
an LHRH-A.?® Jaundice of unknown origin has been
reported in five patients given bicalutamide.?> One
patient treated with bicalutamide for 2 days after
receiving several weeks of flutamide therapy did
develop fulminant hepatic failure,” but no causal
relation to bicalutamide therapy has been estab-
lished.>*?!

Nilutamide

Hot flashes was the most common adverse event
reported with the use of nilutamide in monotherapy or
CAB trials,*? occurring in approximately one-quarter to
three-quarters of patients; gastrointestinal adverse
events were reported in 3-42%.°° A ‘light-dark
adaptation’ disorder has been seen in from 13-57%
of patients treated with nilutamide.” Patients may
report a delay, ranging from a few seconds to a few
minutes, in adapting to darkness after exposure to
bright light and in some patients this effect does not
abate unless therapy is discontinued. Many patients
can tolerate this adverse event. However, all patients
receiving nilutamide must be cautioned about night
driving.

Pulmonary toxicity, specifically interstitial pneumo-
nitis, represents a potentially serious side effect of
nilutamide. This adverse event was first described in a
series of eight case reports34 and has since been
reported in 2% of nilutamide-treated patients in
controlled clinical trials.” In one controlled CAB trial,
interstitial pneumonitis requiring withdrawal from
therapy was reported in five of 112 patients (4.5%)
receiving nilutamide plus orchiectomy, compared
with no patients who received bicalutamide as
monotherapy.>® Patients with interstitial pneumonitis
typically present with dyspnea, cough, chest pain and
fever. Interstitial pneumonitis in nilutamide-treated
patients normally resolves within days or weeks after
withdrawal from therapy.>

Alcohol intolerance is another adverse event that
appears to be specific to nilutamide reported in 5% of
nilutamide-treated patients. This adverse event is
typically characterized by skin rash, flushing, malaise
or hyopotension.7 It is uncommon for patients to
discontinue therapy for this adverse event, but it may



affect compliance on days that patients drink alcohol.®

Conclusions

Physicians in the US prescribing CAB for patients with
advanced prostate cancer can choose among three oral
non-steroidal antiandrogens. Nilutamide offers patients
no benefit over flutamide or bicalutamide and has the
least favorable safety profile. Flutamide, the first
antiandrogen to be commercially available, is generally
well tolerated; however, it has features that limit its
use. First, a short halflife requires 3 times daily
administration. Second, flutamide therapy is associated
with a relatively high incidence of diarrhea, often
intolerable for some patients. Bicalutamide is available
in a convenient one tablet, once-a-day dosing regimen,
is at least as effective as flutamide and is better
tolerated in terms of diarrhea. Therefore, bicalutamide
would seem to represent an appropriate first choice in
patients who are suitable candidates for CAB. Bicalu-
tamide is also a logical alternative for patients who
develop intolerable diarrhea while taking flutamide.

The relative merits of CAB compared to castration
alone remain controversial. Many of the issues
concerning the use of antiandrogens and CAB will
not be resolved. None of these treatments is
curative, and trials to investigate these issues would
be very large, very expensive and very time
consuming. In the absence of further clinical trial
evidence, currently available information suggests
the use of CAB when medical castration is employed
and the selection of bicalutamide as the initial
antiandrogen of choice.
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