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EDITORIAL COMMENT 

One may conceptualize androgen receptors as (docking) 
sites in prostate cells to which androgens bind to initiate ge- 

nome activation; antiandrogens block androgen action by 
competitively occupying the receptor site. Evidence now 
shows that these interactions are more diverse and compli- 
cated than simple receptor occupation and blockade. In 1989, 
Wilding et al.’ described the paradoxical agonist response of 
the LNCaP cell line to the antiandrogens cyproterone acetate, 
nilutamide, and flutamide, but not to bicalutamide, related to 
the presence of an androgen receptor mutation (threonine- 
alanine in condon 186) in the LNCaP cells. Clinical relevance 
of these findings was shown by significant decreases in pros- 
tate-specific antigen (PSA) and objective clinical responses af- 
ter discontinuation of flutamide.2 Similar withdrawal re- 
sponses were reported after discontinuation of other 
hormones (Megace, stilbesterol, nilutamide, Casodex).3,4 Fur- 
thermore, failure of one antiandrogen does not eliminate a 
response to a different antiandrogen. Casodex, 200 mg, ad- 
ministered for an increasing PSA level after a flutamide with- 
drawal response produced yet another PSA decrease of more 
than 50%.5 A paradoxical agonist response to an antiandrogen 
in the absence of a known receptor mutation may also occur 
through stimulation of the wild-type receptor, as described, 
in vitro, for Eulexin.6 Within the class of antiandrogens are 
individual compounds with unique actions. 

Labrie and colleagues make several interesting experimen- 
tal observations. They question the claim that Casodex is a 
more potent antiandrogen than Eulexin. In their view, the 
intact rat model is not an appropriate model for evaluation of 
the potency of antiandrogens. Eulexin traverses the blood- 
brain barrier and, as a result of androgen receptor blockade 
in the hypothalamus, causes increases in LHRH and LH out- 
put, which in turn cause a marked increase in serum testos- 
terone. The result is a higher circulating testosterone concen- 
tration to compete with the antiandrogen at the receptor. 
Casodex does not cross the blood-brain barrier in rats.’ There 
is lower circulating testosterone to compete with Casodex and 
therefore a more effective blockade. However, in humans, 
both Casodex and Eulexin cross the blood-brain barrier, 
therefore, this differential does not exist. Nevertheless, in 
many animal models studied thus far, Casodex has demon- 
strated potency equivalent to or greater than that of Eulexin. 
The Casodex used by Labrie and colleagues was synthesized 
in their laboratories. Because nothing is known about the pu- 
rity or proportion of enantiomers, bioequivalence to the Ze- 
neca commercial product must be questioned. 

Labrie and colleagues rightly observe that no rat model 
findings can be totally translated to humans with regard to 
relative effect of receptor blockade. Relative potencies of drugs 
can vary with the animal species used, the duration of dosing, 
the nature of the challenge, and the experimental model cho- 
sen. This observation underscores the necessity to conduct 
clinical trials in humans. In humans, both Eulexin and Ca- 
sodex are less effective as monotherapy than is medical or 
surgical castration at doses tested so far.8,9 The optimal dose 
of either antiandrogen in conjunction with LHRH agonist 
therapy that eliminates testicular androgen and leaves only 
adrenal androgen to counteract is unknown. Only the 50-mg 
Casodex dose has been used as part of combined androgen 
blockade; Eulexin is dosed at 250 mg three times daily for 
combination therapy. 

The only clinical trial available comparing Casodex 50 mg 
daily with Eulexin 250 mg three times daily each in combi- 
nation with an LHRH agonist analyzed the end points of time 
to treatment failure, time to clinical progression, and overall 
survival and showed them to be equivalent after a median 
follow-up of 95 weeks (Fig. 4); namely, there is no statistically 
significant difference between the two regimens based on 
these three end points.“,” 

Studies as reported by Labrie and colleagues are of impor- 
tance in continuing to dissect and clarify the role of the an- 
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FIGURE 4. Hazard ratios and 95% confidence inter- 
vals for bicalutamide plus luteinizing hormone-releasing 
hormone-A (LHRH-A) and flutamide plus LHRH-A groups 
for time to treatment failure, time to progression, and 
time to death. 

11. Schellhammer P, Sharifi R, Block N, Soloway M, Ven- 
ner P, Patterson L, Sarosdy M, Vogelzang N, Chen Y, and 
Kolvenbag G: A controlled trial of bicalutamide versus flutam- 
ide, each in combination with luteinizing hormone-releasing 
hormone analogue therapy, in patients with advanced pros- 
tate carcinoma. Cancer 78: 2164-2169, 1996. 

REPLY BY THE AUTHORS 

drogen receptor in prostate cancer treatment and will further 
clarify the physiology of androgen receptor activity and lead 
to new generations of antiandrogens. It is hoped that this in- 
formation will improve treatment strategies. However, pro- 
spective double-blind randomized clinical trials like the one 
yielding the results summarized in Figure 4 will continue to 
provide the pertinent human clinical evidence necessary for 
physicians and patients to make informed treatment deci- 
sions. 

Paul F. Schellhammer, M.D. 

Eastern Virginia Medical School 

Norfolk, Virginia 

A few points mentioned by Dr. Schellhammer need some 
clarifications. The paradoxical stimulation of LNCaP cell pro- 
liferation by antiandrogens as well as by estrogens and pro- 
gestins is an interesting observation. However, it should be 
realized that the LNCaP cell line is an exception rather than 
a rule, and the findings obtained with this cell line cannot be 
extrapolated to prostate cancer in general. Indeed, the de- 
crease in serum PSA and the positive clinical responses ob- 
served upon discontinuation of flutamide and other antian- 
drogens in a significant proportion of patients showing 
progression after a positive response to combination ther- 
apy’,2 is still an unexplained phenomenon that is very rarely 
accompanied by a mutation of the androgen receptor. This 
second clinical response observed upon discontinuation of an 
antiandrogen is apparently an additional benefit of combina- 
tion therapy. 
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Casodex was 5 to 10 times more potent than flutamide. Schell- 
hammer et aI.,7 however, acknowledge the problems of the 
intact rat model, which apparently played an important role 
in the choice of the low 50-mg dose of Casodex for clinical 
studies. However, the statement that Casodex does not cross 
the blood barrier in rats is not accurate since serum testos- 
terone clearly increases in this animal species at the high 
doses required for useful antiandrogenic efficacy.5,6 
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Despite these irreparable defects of the design of the Schell- 
hammer study, early data are presented’ without acknow- 
ledgment of these limitations. Indeed, as a result of the use of 
the inappropriate treatment failure as end point, 34% more 
patients were at risk of not receiving treatment in the flutam- 
ide arm at 49 weeks.’ It is thus not too surprising that no 
difference is evident with regard to time to progression or time 
to death at later time intervals since so many patients were 
not treated in the flutamide group. The most efficacious drug 
cannot show efficacy if the patient does not take it. It is also 
important to mention that an interim analysis at 49 or 95 
weeks is one that is much too early to show significant dif- 
ferences even if the design of the clinical trial had been cor- 
rect. It is of interest that the senior author of the Casodex 
study recently stated the pitfalls of drawing conclusions from 
interim analyses of study data.” Then, with reference to the 
EORTC 30853 trial, no significant advantage of combination 
therapy (Zoladex + flutamide versus orchiectomy) was ap- 
parent at 2.5 years, whereas a 15.1-month cancer-specific sur- 
vival advantage was observed in favor of combination therapy 
at 5 years.” Schellhammeri” states: “Early or interim analysis 
of data, even from trials with sufficient sample sizes to achieve 
adequate statistical power at maturity, can reach invalid con- 
clusions.” Obedience to these fundamental principles would 
certainly have precluded the premature analyses at 49 and 95 
weeks7,” in the Casodex trial. 

FIGURE 5. Hazard ratio and 95% confidence interval 
at 95 weeks’ median follow-up. 

An even more important problem is the large number of 
patients removed from flutamide treatment very early in the 
trial. By simply assuming that the patients already removed 
from the flutamide arm at 49 weeks for noncancer reasons 
would show an evolution similar to those who remained un- 
der treatment, the following figure (Fig. 5) is obtained. We 
have simply corrected for the bias in early treatment failures 
by applying the correction factor of I.34 calculated at 49 
weeks’ to the hazard ratios obtained at 95 weeks” to estimate 
the ratios expected if the same proportion of patients had 
remained under treatment in the two groups. As is apparent, 
not only hazard ratios for time to progression and time to 
death move to the right in favor of Eulexin but, and of interest, 
the values achieved are almost superimposable on those ob- 
tained in the NC1 0036 study, in which the LHRH agonist + 
Eulexin combination was compared with LHRH agonist + 
placebo. Although the study is still in too early a stage to allow 
conclusions to be reached, such estimates suggest little impact 
of the 50-mg dose of Casodex on these clinically important 
parameters. 

As correctly stated by Schellhammer, prospective clinical 
trials are essential to prove the efficacy of a drug, but the 
design of such studies must be able “to provide the pertinent 
human clinical evidence necessary for physicians and patients 
to make informed treatment decisions.” We have no reason 
to believe that Casodex will not be as efficient as Eulexin 
when used at a proper dose, but it is equally clear that the 
clinical dose of Casodex is still unknown and that no signif- 
icant information on this subject can be obtained from the 
Schellhammer study. Until such data are obtained, only Eu- 
lexin and Nilandron have shown prolongation of survival.‘” 
Therefore, we consider it urgent to initiate a clinical trial to 
determine the efficacious dose of Casodex to be used in as- 
sociation with an LHRH agonist for the treatment of prostate 
cancer. The finding that Casodex 200 mg, administered for 
an increasing PSA level after flutamide withdrawal response, 
produced yet another PSA decrease of more than 50%” is 
encouraging and clearly suggests that a dose of Casodex much 
higher than 50 mg daily is needed. Different pure antiandro- 
gens are likely to induce different conformational changes in 
the androgen receptor, with the possibility of added benefits 
to patients by the sequential or even combined use of these 
powerful compounds. Because prostate cancer is the most 
sensitive of all hormone-sensitive cancers to hormone depri- 
vation, we should take full advantage of this unique property 
of prostate cancer and use the best available therapies shown 
to prolong life for the optimal benefit of the prostate cancer 
patients. 
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