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XTANDI (enzalutamide): A New Treatment for 
Metastatic Castration-Resistant Prostate Cancer

Introduction

Since the 1940s, it has been understood that androgen deprivation therapy (ADT) 
could slow the progression of prostate cancer [1]. 

Hormonal therapies act to inhibit the actions of androgens (testosterone and dihy-
drotestosterone [DHT]), which drive prostate cancer growth. Men whose prostate 
cancer returns following initial treatments with surgery or radiation are usually 
treated with therapies to lower their androgen levels (ADT), such as Lupron, Eligard, 
Zoladex, Trelstar, Vantas, Firmagon or surgical removal of the testicles. Despite 
these treatments, prostate cancer sometimes returns. This state is referred to as 

castration-resistant prostate cancer, or CRPC. 

Until recently, few treatment options were available to men 
with CRPC.  

Prior to the 2004 regulatory approval of docetaxel (Taxotere®) chemotherapy, no drugs were FDA-approved 
and labeled to treat CRPC. Though anti-androgens, such as bicalutamide (Casodex®) and nilutamide (Nilan-
dron®), have been used after androgen deprivation therapy has failed, their actual approvals are for the treat-
ment of metastatic prostate cancer (D2). 

Within the last three years, however, several new treatment options for patients with CRPC have become 
available, including abiraterone acetate taken in combination with prednisone (Zytiga®, 2011), sipuleucel-T 
(Provenge®, 2010), cabazitaxel (Jevtana®, 2010), and denosumab (XGEVA®). Enzalutamide (XTANDI®), approved 
in May 2012 for the treatment of metastatic CRPC following docetaxel, is the newest therapy approved.   An-
other treatment in development and showing efficacy in a phase III trial is radium-223 (Alpharadin®) for the 
treatment of bone-metastatic CRPC (see the February 2012 issue of PCRI Insights for more information on 
Alpharadin). This article is designed to help patients understand how enzalutamide, an androgen receptor in-
hibitor, was designed and developed as a treatment for patients with CRPC. Enzalutamide is the generic name 
for the drug previously referred to by its research compound name, MDV3100, now available under the brand 
name XTANDI®. 

How Androgens and the Androgen Receptor Drive Prostate Cancer

Inside both normal cells and cancer cells, androgens activate the androgen receptor [2]. In normal cells, an-
drogens work through the androgen receptor to enable the development and maintenance of secondary male 
characteristics and spermatogenesis [1]. 

In the prostate cancer tumor cell, growth depends on activation of the androgen receptor by the androgens 
as well. The activated androgen receptor moves into the nucleus of the cell and binds to the DNA, causing the 
production of different molecules that drive cancer growth.
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“Without continual growth and progress, such words as improvement, achieve-
ment, and success have no meaning.” -Benjamin Franklin

I agree with Franklin’s quote on success. It’s easy to pat yourself on the back 
when you hear praises from countless people: 

The conference was a great success! 

Words are easy to come by. But what action lies behind the words? Why was the 
2012 conference more successful than in previous years? 

It’s possible that this success was a result of adding more support group sessions 
to meet individual needs, or giving attendees the opportunity to ask questions 
directly of each speaker. 

Or could it perhaps be attributed to the Saturday night gala, where attendees 
heard the inspiring story of our new medical director, and danced to the sounds 
of Motown by Jerry Peters and Friends? Or is it as simple as a staff and board of 
directors who are committed to going the extra mile for a prostate cancer survivor 
and his family?

XTANDI is a success! 

The success of a new cancer treatment has the potential to help thousands of 
men with prostate cancer, where there may previously have been little hope. Dr. 
Shore’s article on XTANDI (enzalutamide) on page 3 shows progress and gives 
new hope for men who have castration-resistant prostate cancer.

The report from my last doctor’s visit was a success!

For a prostate cancer survivor, success comes in many forms. A decline in PSA, 
an intimate moment with a partner, a good laugh, an even better cry - these are 
all signs of progress in the journey of a prostate cancer survivor, as illustrated by 
Rikki and Terry Robinsons’ story on page 17.

The PCRI is successful, and continues to  experience growth and progress. 
Thanks to your generous donations, we have been able to add a medical direc-
tor, Dr. Dean Foster, to lead us down the path of even greater success. Dr. Foster 
will guide us towards improved education, awareness, and research for prostate 
cancer; with new programs such as the Mentor Program to help educate support 
group leaders, and improvements to our website.

The real success of the PCRI, however, is you. Each one of you means some-
thing to all of us. It means something to educate and empower those of you who 
reach out to our Helpline, and to hear your stories. Because of you, our mission is 
permanently branded in our hearts.

Whatever you are able to donate means something to us. The PCRI staff takes 
your giving seriously, and is devoted to being good stewards of your generosity. 
We know that at year-end, many worthy organizations are asking for your dona-
tions. We want to thank all of you for contributing to our continued success of 
reaching more people more effectively.

The saying “your success is our success” has never been more true. May you 
have a healthy, prosperous and successful holiday season and new year!
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CONTINUED ON PAGE 4
DEFINITIONS

Androgen - a hormone responsible for male characteristics.
Secondary male characteristics -  Non-sexual characteristics that distinguish a man 
from a woman, such as facial hair, broad shoulders, and muscle mass.
Spermatogenesis -  the process and formation of sperm.



An increase in PSA level is a consequence of androgen receptor-driven genes in prostate cancer cells. The goal 
of hormonal cancer treatments in prostate cancer is to inhibit the action of the androgen receptor.

The androgen, testosterone, is synthesized primarily in the testicles (~90%), but is also synthesized by the 
adrenal gland, and by the prostate tumor itself. Patients who are on ADT have very low levels of testosterone 
in their blood. Despite these low (and sometimes even undetectable) blood levels of testosterone in patients 
with CRPC, the androgen receptor continues to be active in cancer-promoting tumor growth.

In patients with CPRC, prostate cancer cells adapt to low-circulating androgen levels, and continue to activate 
the androgen receptor by numerous mechanisms: mutations to make the androgen receptor more responsive 
to androgens or other steroids, increasing the number of androgen receptor molecules in the cell, and muta-
tions that activate the androgen receptor in the absence of androgens. Additionally, it has been reported that 
prostate cancer cells can produce androgens themselves by alternate mechanisms [1]. Thus, treatments that 
directly inhibit the androgen receptor may be of value.

Anti-Androgens Bind to Androgen Receptors

Anti-androgens (such as bicalutamide and nilutamide) have been shown to bind to the androgen receptor and 
inhibit its activity, at least initially. This is called antagonism. However, these drugs have a much lower bind-
ing affinity for the androgen receptor compared to androgens such as DHT. In some situations, anti-androgens 
have been shown to have opposite effect, and may actually activate the androgen receptor (agonist activity) 
[3]. In cases like this, your doctor may stop your anti-androgen therapy as a form of treatment. This has been 
called anti-androgen withdrawl response (AAWR), and has not been shown so far to be a problem with Xtandi. 

Enzalutamide is a multi-acting androgen receptor signaling inhibitor.

Enzalutamide was specifically designed to overcome AR resistance common in CRPC patients and to avoid ago-
nist activity [3]. It is the first and only androgen receptor inhibitor that targets multiple steps in the androgen 
receptor signaling pathway (Figure 1). 

FIGURE 1

In addition to strongly binding to the androgen 
receptor, enzalutamide inhibits the movement of 
the activated androgen receptor to the nucleus. 
For those activated androgen receptors that do get 
through, it inhibits binding of the activated andro-
gen receptor with DNA, even in the CPRC patient 
[3]. In animal models, enzalutamide has been 
shown to decrease the growth of prostate cancer 
cells, induce cancer cell death, and reduce tumor 
size. Another plus is that it does not have androgen 
receptor agonist activity.

The recommended dose of enzalutamide is 160 mg 
taken orally, once a day, and can be taken with or 
without food. Enzalutamide is available as 40 mg 
capsules. 

In clinical trials, corticosteroids (e.g., prednisone) 
were allowed but not required. Evidence for the 
anti-tumor activity of  enzalutamide comes primar-
ily from two clinical trials: a smaller open-label 
Phase 1-2 trial (NCT00510718), which determined 
the maximum tolerated dose and evaluated the 
antitumor activity, along with safety and tolerability 
[4];  and a large, randomized placebo-controlled 
trial that evaluated the efficacy and safety of enzalu-
tamide (The Phase 3 AFFIRM trial, NCT00974311) 
[5].  

In the Phase 1-2 trial, enzalutamide was found 
to have antitumor effects. This study enrolled 
140 patients: 65 with no previous chemotherapy 
(chemo-naive) and 75 who had previously received 
docetaxel (post-chemo). Groups of patients were 
treated with doses ranging from 30 to 600 mg per 
day. Percentage of patients with a 50% or greater 
decrease in PSA from baseline is useful measure of 
anti-tumor response. The percentage of responders 
among post-chemo patients was 51% and was 62% 
in the pre-chemo patients. Fatigue was the most 
frequently reported adverse event including 11% 
of patients who reported significant fatigue. In this 
trial, three patients (~2%) were reported to have 
had a seizure, all of whom took enzalutamide above 
the maximum tolerated dose of 240 mg/day. The 
FDA-approved dose is 160 mg/day.

The larger blinded, randomized, placebo-controlled 
trial (the AFFIRM trial) included men with CRPC who 
had previously been treated with docetaxel.

Eight hundred men took 160 mg of enzalutamide 
once a day and 399 took placebo. Patients in the trial 
were required to continue taking an LHRH (luteinizing 
hormone-releasing hormone) agent or to have had 
orchiectomy. The median duration of treatment with 
enzalutamide was 8.3 months, while with placebo 
it was 3.0 months. Patients were allowed, but not 
required, to take prednisone.

In the AFFIRM trial, the median overall survival was 
longer on enzalutamide compared to placebo treat-
ment: 18.4 months for patients taking enzalutamide 
compared to 13.6 months for placebo (Hazard ratio= 
0.63, P<0.001) [5]. 

The most common side effects reported in patients 
receiving enzalutamide in the AFFIRM trial were 
fatigue (34% enzalutamide vs 29% placebo), diarrhea 
(21% vs 18%), and hot flashes (20% vs 10%). Severe 
side effects (grade three or higher) were reported 
by 45% of the patients taking enzalutamide and 53% 
of the patients on placebo. Serious side effects were 
reported by 34% of patients on enzalutamide and 
39% of patients on placebo. There was no evidence of 
hepatotoxicity (liver toxicity) in either trial; in AFFIRM,  
liver function abnormalities were reported in 1% of 
the enzalutamide patients and 2% of the placebo pa-
tients, and all were mild to moderate in severity.

XTANDI has been associated with an increased risk of 
seizure. In the AFFIRM trial, five patients (0.6%) were 
reported to have had a seizure, whereas no seizures 
occurred in patients treated with placebo. Confound-
ing factors may have contributed to the occurrence 
of seizures in several of these cases, including brain 
metastases, alcoholism, or the use of medications 
known to predispose a patient to seizure. When a pa-
tient experienced a seizure, enzalutamide was discon-
tinued, and all seizures resolved. Based on data from 
the Phase 1 -2 trial, the enzalutamide dose appears to 
be an important predictor of seizure, with a greater 
risk of seizure at daily doses higher than 160 mg. In 
the Phase 1-2 trial, no seizures were reported at daily 
doses ≤ 240 mg; whereas seizures were reported in 
one patient each at 360, 480, and 600 mg per day. 
Patients should discuss with their healthcare provider 
any conditions that may predispose them to seizures, 
and any medications they may be taking that lower 
the seizure threshold.

CONTINUED ON PAGE 5 CONTINUED ON PAGE 6

XTANDI(continued from page 3) XTANDI(continued from page 4)

A = androgen AR = androgen receptor
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Healthcare providers should advise patients of the risk of engaging in any activity where sudden loss of con-
sciousness could cause serious harm to themselves or others.

In the last few years, therapeutic options for patients with advanced prostate cancer, specifically CRPC, have 
witnessed an exceptional and dramatic improvement in effective treatments. Both clinicians and patients are 
awaiting further trials to evaluate the ideal sequencing and combination strategies to ensure safety while maxi-
mizing the potential efficacy of these new therapies.

Given enzalutamide’s unique and multi-targeted mechanism of action, its once a day oral administration, 
avoidance of accompanying requirement of a steroid, and its established safety and efficacy data, it appears 
to be a very promising therapy. Future studies should investigate both combination strategies with other ap-
proved prostate cancer drugs, as well as the potential role of enzalutamide in earlier stages of both CRPC and 
androgen-sensitive prostate cancer.
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XTANDI(continued from page 5) Introducing Dean Foster, MD
PCRI Medical Director

PCRI proudly welcomes Dr. Dean Foster as its new Medical Director. 

Like many men, Dr. Foster has been personally touched by prostate cancer. He learned first-
hand how deadly the disease can be when he saw his own father die from prostate cancer. It 
was during this ordeal that he first befriended PCRI co-founder Dr. Mark Scholz.  

“PCRI became the trusted reference that guided us,” says Dr. Foster. “The state-of-the-art 
information and empowering programs are why I have come, to help guide PCRI’s growth as it 
reaches more men like us.”

However, prostate cancer did not stop with his father. On Dr. Foster’s 57th birthday, he re-
ceived a phone call from his own physician, who told him that he too had prostate cancer.

“I felt like I had just been thrown into the deep end of the pool without a life preserver,” Dr. Foster says. 

Because of his experience with his father, Dr. Foster made a call to PCRI to learn about his options. They helped him 
find a new focus: taking care of the prostate gland, watching the cancer closely and not dying of something else in 
the meantime. 

For two years, he empowered and educated himself with the help of PCRI. He opted for Active Surveillance in the 
beginning, and eventually decided to undergo treatment with surgery. 

Dr. Foster realizes that prostate cancer also affects daughters, wives, and partners. He praises his wife, Jeanne, for 
her steadfast help throughout his experience. Upon hearing the news of her husband’s prostate cancer, she went to 
war not only against the cancer, but also against the side effects of treatment. Dr. Foster is happy to announce that he 
is now free from PSA recurrence, incontinence and impotence. 

Inspired by his personal prostate cancer journey, Dr. Foster wishes to accomplish four goals at PCRI:

By bringing patients and physicians together with the PCRI, Dr. Foster believes we can accomplish all of the above 
goals and help fulfill his personal motto: We	will	stop	prostate	cancer!

Watch Dr. Foster’s keynote address at the 2012 conference by ordering a copy of the DVD today.
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1. Enable each man and his family to optimize their prostate cancer treatment and outcome.
2. Increase PCRI’s role as a leader in disseminating educational information from clinic to 
community.
3. Champion PCRI’s role in patient-centered healthcare to improve outcomes and decrease costs in 
the prevention and treatment of prostate cancer.
4. Advance PCRI’s reach to a global audience through its website and educational programs.

Dr. Foster graduated from the University of California, San Diego in 1972 with a focus 
on molecular biology. He completed his medical training at the University of Southern 

California in 1976 and his residency at USC in orthopedic surgery in 1981. He is board-
certified, and is an active fellow of the American Academy of Orthopedic Surgeons. 

While leading a group practice in the San Diego area, he specialized in reconstructive 
surgery of the extremities, including internally healing unstable pathologic fractures 

from metastatic prostate cancer.


