
3870 

The Use of Flutamide in 
Hormone-refractory Metastatic 
Prostate Cancer 
D. G. McLeod, M.D., J.D., F.A.C.S.,* R. C. Bensoiz, Jr., M.D.,t 
M .  A.  Eisenberger, M.D.,$ E. D. Crawford, M.D.,§ B. A. Blumenstein, Ph.D.,I( 
D. Spicev,I/ and J. T. Spaulding, M.D.7 

In a recent intergroup study under the auspices of the 
National Cancer Institute, 603 eligible patients with 
newly diagnosed disseminated adenocarcinoma of the 
prostate were prospectively randomized in a double- 
blinded clinical trial to receive either a gonadotropin-re- 
leasing hormone analogue (leuprolide) and a nonsteroi- 
dal antiandrogen (flutamide) or leuprolide and placebo. 
Of the 603 eligible patients, 300 were in the leuprolide 
and placebo arm and 303 were in the leuprolide and flu- 
tamide arm. At the time of disease progression, the code 
was broken: Those patients in the placebo arm were 
given the opportunity to receive flutamide, and the pa- 
tients in the flutamide arm were treated at their physi- 
cian’s discretion. There was no survival time distribu- 
tion difference, based on survival measured from the pro- 
gression data, between the patients who were received 
flutamide after progression and those who were treated 
at their physician’s discretion after progression. Further- 
more, the addition of flutamide to leuprolide at the time 
of disease progression resulted in a survival-time distri- 
bution that is similar to other treatments of hormone-re- 
fractory prostate cancer. Cancer 1993; 72:3870-3. 
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Androgen deprivation has been the mainstay of treat- 
ment for patients with metastatic prostate cancer, The 
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rationale for this treatment is based on the work of 
Huggins and Hodges in 1941 ,* Sixty to eighty percent of 
prostate cancer patients will show subjective and objec- 
tive improvement with orchiectomy or estrogen. Re- 
cently, the use of gonadotropin-releasing hormone ana- 
logues has shown similar results.’ Regardless of the 
method, the median time to progression with hormonal 
therapy is 12-18 months, and median survival time 
ranges from 24 to 30 months. Patients with minimal 
disease and good performance status received a more 
striking benefit with maximal androgen ablation. Previ- 
ously unreported is our analysis of the impact of fluta- 
mide on survival of those patients who in whom leu- 
prolide and placebo failed compared to those in whom 
the combination therapy of leuprolide and flutamide 
failed and then were treated with various modalities, 
such as chemotherapy. 

Materials and Methods 

The concept of total androgen blockade in the treat- 
ment of metastatic prostate cancer was tested recently 
in the United States by Crawford et al.3 The trial was 
conducted as a collaborative intergroup study with par- 
ticipation by the following groups: the National Pros- 
tatic Cancer Project, the Southwest Oncology Group, 
the Northern California Oncology Group, the North 
Central Cancer Treatment Group, and the Mid-Atlantic 
Oncology Program.# The Southwest Oncology Group 

# The major contributors to the National Cancer Institute Inter- 
group Study (INT-0036) were the following: the Southwest Oncology 
Group-Charles A. Coltman, Jr., M.D. (University of Texas, San An- 
tonio, Texas), Janice Takashima and Debbie Spicer (Statistical Center, 
Seattle, Washington), James Montie, M.D. (Cleveland Clinic, Cleve- 
land, Ohio), and Joseph Drago, M.D. (Ohio State University, Colum- 
bus, Ohio); the National Prostatic Cancer Project-Gerald P. 
Murphy, M.D. (State University of New York, Buffalo, New York), 
Brian J. Miles, M.D. (Henry Ford Hospital, Detroit, Michigan), Mit- 
chell C. Benson, M.D. (Columbia-Presbyterian Medical Center, New 
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served as the coordinating operations office and statis- 
tical center for the study. The study was begun in Jan- 
uary 1985, and the enrollment goal of 600 patients was 
met in April 1986. A total of 224 investigators from 93 
institutions in the United States participated in the 
study. Patients with stage D2 carcinoma of the prostate 
(bone and/or measurable soft-tissue metastases and an 
Eastern Cooperative Oncology Group performance sta- 
tus of between 0 and 3) were eligible. Patients were 
excluded if they had previously undergone systemic 
treatment with chemotherapy, hormonal ablation, or 
biologic-response modifiers alone or in combination. 
Patients who had a history of any other neoplasm 
within the past 5 years, except nonmelanomatous skin 
cancer, or who had undergone coronary bypass surgery 
within 6 months prior to registration were not eligible 
for the study. Previous definitive radiation for localized 
disease was allowed. 

Patients were randomized in a double-blinded fash- 
ion to receive either leuprolide and flutamide or leupro- 
lide and placebo. At the time of progression, there was a 
second telephone registration with the Southwest On- 
cology Group Statistical Center. The purpose of this 
registration was to identify for the treating physician 
the treatment arm to which the patient had been ran- 
domized and to provide an opportunity for implement- 
ing a postprogression treatment option. If the patient 
had been randomized to the placebo arm of the study, 
the addition of flutamide was to be offered to the pa- 
tient at the time of progression. If the patient previously 
had been randomized to combination therapy, the type 
of further postprogression treatment was not specified. 

The purposes of the postprogression treatment option 
in the placebo arm were to provide patents on placebo 
access to flutamide and to generate descriptive infor- 
mation about the initiation of flutamide at progression. 

Some treating physicians did not register a patient’s 
progression immediately after it began; however, these 
progression registration delays were regarded as minor 
protocol violations. The criterion for a progression regis- 
tration delay was a lack of registration within 60 days 
after a patient’s progression. Patients with progression 
registration delays or no progression registration are not 
included in this analysis. In the case of a progression 
registration delay, the Southwest Oncology Group Sta- 
tistical Center became aware of the progression through 
normal data submission channels and then contacted 
the treating physician. An audit of a sample of 25 regis- 
tration progression delays was performed: In eight 
cases the statistical center discovered the criteria for pro- 
gression were met before the progression was reported 
through registration. In 14 of the 25 audited cases, the 
treating physician declared an earlier date for progres- 
sion based on confirmatory follow-up tests, and the re- 
maining 3 cases were simple administrative delays. 

At the time of this analysis, 347 patients had dis- 
ease progression followed by a period of survival. Of 
these 347 patients, 72 patients had progression registra- 
tion delays as defined in the previous paragraph, while 
14  were either unblinded before progression (i.e., the 
drug was determined because diarrhea occurred before 
progression) or had recent progression. The remaining 
261 patients had progression registrations within 60 
days after progression and compose the study group of 
patients used in the analysis in this article. 

York, New York), Peter Scardino, M.D. (Baylor College of Medicine, 
Houston, Texas), Stefan A. Loening, M.D. (University of Iowa, Iowa 
City, Iowa), Robert P. Gibbons, M.D. (Virginia Mason Research 
Center, Seattle, Washington), Robert C. Flanagan, M.D. (Loyola Uni- 
versity, Chicago, Illinois), Patrick Guinan, M.D. (Cook County Hospi- 
tal, Chicago, Illinois), Mark S. Soloway, M.D. (University of Tennes- 
see, Memphis, Tennessee), Jean deKernion, M.D. (Georgetown Medi- 
cal Center, Washington, D.C.), Joseph Schmidt, M.D. (University of 
California, San Diego, California), J. Edson Pontes, M.D. (Cleveland 
Clinic, Cleveland, Ohio), and Timothy Moon, M.D. (Tulane Univer- 
sity, New Orleans, Louisiana); the Northern California Oncology 
Group-Robert W. Carlson, M.D. (Stanford University, Palo Alto, 
California), Marshall S. Flam, M.D. (Fresno, California), William J. 
Podolsky, M.D, Ph.D. (Fresno, California), and Norman R. Cohen, 
M.D. (Oakland, California); Mid-Atlantic Oncology Program-James 
Ahlgren, M.D. (Georgetown University, Washington, DC), Howard 
Ozer, M.D. (University of North Carolina, Chapel Hill, North Caro- 
lina), Elliott Perlin, M.D. (Howard University, Washington, DC), and 
Mark Huberman, M.D. (New England Clinical Community Oncology 
Program, Boston, Massachusetts); and the North Central Cancer 
Treatment Group-Roscoe Morton, M.D. (Iowa Oncology Research 
Associates, Iowa City, Iowa), Donald Twito, M.D. (Billings Clinic, 
Billings, Montana), and James Mallaird, M.D. (Creighton University, 
Omaha, Nebraska). 

Results 

Of the 261 study group patients, 128 were randomized 
to the leuprolide plus placebo arm, and 133 were ran- 
domized to the leuprolide plus flutamide arm. In this 
paper, these subgroups will be designated as the ON 
subgroup and the OFF subgroup, respectively, to indi- 
cate the intent for continued protocol treatment (fluta- 
mide for the former and no further protocol treatment 
for the latter). It is necessary to identify postprogression 
treatments by intent because the submission of detailed 
treatment, response, or progression data for the post- 
progression period was not required for patients in the 
OFF group. An audit of 55 cases in the OFF group was 
performed to ascertain what immediate postprogres- 
sion treatment was initiated: 16 patients received no 
further treatment; 12 patients had bilateral orchiectomy 
as further hormonal therapy; 4 patients received dieth- 
ylstilbestrol as further hormonal therapy; 4 patients 
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Figure 1. Kaplan-Meier plot of survival from the date of progression 
for the two subgroups. ON: leuprolide plus flutamide; OFF 
leuprolide plus placebo. 

were treated with 5-flourouracil; and postprogression 
treatment could not be ascertained for 4 patients. 

The submission of notices of death after progres- 
sion was required for all patients, and all treating physi- 
cians were sent periodic reminders of the need for sur- 
vival data. Therefore, the date of death (the outcome of 
primary interest) was rigorously assessed. 

The data were analyzed using Cox regression and 
the Kaplan-Meier method for the display of failure- 
time data. Figure 1 is a Kaplan-Meier plot of survival 
from the date of progression for the two subgroups. The 
survival time distributions of the ON and OFF sub- 
groups were not significantly different (Cox regression). 
The estimated ON over OFF death-hazard rate ratio 
was 0.95, with a 95% confidence interval from 0.74 to 
1.22 (a death-hazard rate ratio of unity indicates equal 
death-hazard rates). The estimates of median postpro- 
gression survival (with 95% confidence intervals) were 
12.3 months (10.3-14.8) and 11.8 months (10.4-14.0) 
for the ON and OFF subgroups, respectively. 

Additionally, Cox regression was used to build 
models of postprogression survival with other covar- 
iates that had potential prognostic importance for post- 
progression survival time. None were significant, and 
neither the randomization stratification classification 
(severe versus minimal disease) nor the time to original 
progression were related to postprogression survival, a 
finding that was particularly noteworthy. 

Discussion 

Patients who fail to respond to endocrine therapy have 
few viable therapeutic options available to them. It has 
been reported that median life expectancy at the time of 
progression is usually 6 months or l e ~ s . ~ , ~  Several earlier 

studies that used flutamide in untreated advanced dis- 
ease reported promise for the use of this compound in 
this clinical 

Based in part on these studies, the National Pros- 
tatic Cancer Project, between 1984 and 1985, random- 
ized 220 hormone-refractory patients to receive either 
flutamide or estramustine phosphate, but this study 
showed no difference in response between these two 
drugs.' The quest has been, and is, to find some agent(s) 
that will have therapeutic value at the time of progres- 
sion. There occasionally have been reports of a subjec- 
tive response from a variety of agents; however, evalua- 
tion of secondary treatment in hormone-refractory pa- 
tients is complicated by various factors. Because the 
majority of patients' prostate cancer disease metasta- 
sizes to bone, and only rarely are the metastases bidi- 
mensional or else measurable by visceral or nodal dis- 
ease, measurement is problematic. In addition, the 
sometimes "stable" nature of the disease compounds 
the problems of measurement. 

This difficulty in the lack of measurable disease and 
the difficulty of assessment have been cited by MacFar- 
lane and Tolley." The authors of this study reported 
disease stabilization in 6 of 17 patients treated with flu- 
tamide but noted that the responses were short-lived 
and should not be regarded as evidence of efficacy. 
They felt that flutamide was of little value in patients in 
whom hormonal manipulation had failed. 

In a study by Sogani et al.," only 6 of 26 patients 
with advanced disease after endocrine treatment 
showed a favorable response to flutamide. Stoliar and 
Albert" reported that in their study, 7 of 18 patients 
responded, but they noted that 3 of their 7 responders 
had not received prior endocrine therapy. 

Labrie et aI.,l3 however, reported on 209 patients 
evaluated for their response to the addition of flutamide 
following progression of disease after previous treat- 
ment with diethylstilbestrol, orchiectomy, or luteiniz- 
ing hormone-releasing hormone. In their paper, the au- 
thors reported that 13 patients (6.3%) had a complete 
response, 20 (9.6%) had a partial response, 39 (18.7%) 
had an objectively stable response, and 137 (65.5%) 
continued to progress. In their data, the authors com- 
pared their patient population to a control group of pa- 
tients in a report from the National Prostatic Cancer 
Pr~ject . '~  Blumenstein has noted that comparing the 
former group with that in the National Prostatic Cancer 
Project study is problematic, because these two popula- 
tions are from two different clinical resources.15 

Our data contradict the results of Labrie and his 
colleagues. Although our studies were not designed ini- 
tially to study the effect of the addition of flutamide 
after progression, we were able to analyze precisely the 
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median time to death in the two groups of patients, 128 
patients (ON subgroup) where the intent was further 
treatment with leuprolide plus flutamide, and 133 pa- 
tients (OFF subgroup) who were off study and treated 
at the investigator’s option. The term ”off -study” 
means that the patient was found not to be on fluta- 
mide; however, the patient remained in the protocol as 
far as data collection was concerned. 

Eisenberger et a1.16 demonstrated that the survival 
of patients in studies on endocrine-resistant prostate 
cancer is poor. They documented that, in these studies, 
the median survival estimates from initiation of post- 
progression therapy range from 5 to 11 months. The 
median postprogression survival estimates for the ON 
and OFF subgroups in our analysis, 12.3 and 11.8 
months, respectively, were consistent with the range 
reported by Eisenberger, because the median survivals 
from our data were based on the date on which progres- 
sion was documented rather than the date on which 
postprogression therapy was initiated. 

This analysis provides no evidence of flutamide ef- 
ficacy following progression after hormonal therapy. 
The patient groups compared were not created by ran- 
domization, however, and therefore may not be fully 
comparable, especially because group membership was 
related to progression time. The authors are not aware 
of any published randomized comparisons addressing 
the issue of flutamide efficacy following progression. 
The strength of this study, in comparison to previously 
reported nonrandomized studies of this question, is that 
patients in our two groups came from the same patient 
population (i.e., patients who were randomized to the 
leuprolide plus flutamide group versus those random- 
ized to the leuprolide plus placebo group). 

The issue of the use of an antiandrogen following 
progression is not likely to be resolved by comparing 
nonrandomized studies. The authors therefore recom- 
mend that a randomized, double-blinded clinical trial 
of antiandrogen use following progression, with sur- 
vival as the primary end point, be initiated. Such a 
study would have shorter duration than a study of 
newly diagnosed stage D2 patients, because survival is 
shorter. The main issue seems to be one of selecting the 
underlying therapy. Perhaps a study could be designed 

also to address the issue of continued androgen abla- 
tion following progression. 
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