
 

Androgen Deprivation Therapy Affects Multiple 

Bone Properties 

Beyond the well-known association of androgen deprivation 
therapy (ADT) with an accelerated decline in areal bone min-
eral density (aBMD), the treatment also affects bone in other 
ways, according to a cross-sectional study. 

“The current study is one of few to date that has also meas-
ured additional properties of bone, such as the structure of 
different types of bone, which contributes to overall bone 
strength and the risk of fracture,” Jack Dalla Via of Deakin Uni-
versity in Geelong, Australia told Reuters Health by email. “This 
is important as changes or differences in bone structural prop-
erties can markedly alter whole bone strength and fracture 
risk, independent of any change or difference in bone density. 

“Our study showed that, in addition to lower DXA-assessed 
bone density of the lumbar spine, men treated with ADT had 
lower bone density and reduced bone strength at bone sites of 
the forearm and lower leg, with the honeycomb-like trabecular 
bone, rather than the dense cortical bone, mostly affected by 
this treatment,” he said. “Clinically, this is important because 
trabecular bone loss starts earlier in life and deteriorates at a 
greater rate than cortical bone throughout life, with some evi-
dence that it is also more strongly associated with fracture risk 
than cortical bone.” 

Dalla Via and colleagues studied 192 mostly white men with a 
mean age of about 70: 70 with prostate cancer (PCa) treated 
with ADT; 52 with PCa but no ADT, and 70 healthy controls. 

On average, ADT-treated men had 7.9% higher body mass in-

(Continued on page 3) 

In biopsy-naive men, combin-
ing MRI with systematic sam-
pling of the imaged lesions 
increases detection of clini-
cally significant prostate can-
cer (PCa), according to Cali-
fornia-based researchers. 

As Dr. Leonard S. Marks 
stated, “One must do both 
MRI-targeted and template-
systematic biopsies together 
to maximally find cancer. 
Either method alone will miss 
a fair number of cancers.” 

In a June 12 online paper in 
JAMA Surgery, Dr. Marks and 
colleagues at University of 
California Los Angeles, report 
that “the optimal method for 
use of MRI-guided biopsy is 
not yet clear.” 

To investigate, the research-
ers studied 300 patients, of 
whom 248 had MRI-visible 
lesions and the remaining 52 
had negative MRI results. 

At the same sitting, those 
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with visible lesions under-
went both systematic (12 
cores) and targeted biopsy 
(six cores). There were three 
procedures: a systematic 
biopsy, an MRI-lesion biopsy 
targeted by cognitive fusion 
and thirdly an MRI-lesion 
biopsy targeted by software 
fusion. Those with no MRI-
visible lesions underwent a 
12-core systematic biopsy. 

Combining systematic and 
targeted biopsy results gave 
an overall cancer-detection 
rate (CDR) of 70%. This var-
ied from 47% when using 
cognitive fusion biopsy 
alone, to approximately 60% 
when using systematic bi-
opsy or either fusion method 
alone. 

Systematic sampling in the 
group with no MRI-visible 
lesions gave a CDR of 15%. 

“Discordance of tumor loca-

(Continued on page 8) 

Prostate Cancer Higher in 9/11 Responders – A Look at Why 
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The higher incidence of pros-
tate cancer (PCa) in respond-
ers to the attacks in New 
York City that occurred on 
September 11, 2001, may be 
related to responders’ expo-
sure to the dust generated 
from the collapse of the 
World Trade Center (WTC) 
towers. This dust may have 
caused changes in inflamma-
tory and immune regulatory 
mechanisms in prostate tis-
sue, a new study published 
online January 20 in Molecu-
lar Cancer Research suggests. 

“PCa is one of the cancers 
that is significantly higher in 
first responders, and we 
wanted to understand why,” 
said study author Emanuela 
Taioli, MD, PhD, director of 
the Institute for Translational 
Epidemiology at the Icahn 
School of Medicine at Mount 
Sinai and associate director 
for population science at the 
Tisch Cancer Institute, both 
in New York City. “For the 
first time, we think we have 
discovered the underlying 
mechanism.” 

She explained that PCa tissue 
samples from responders 
showed a higher degree of 
expression of immunologic 
and inflammatory genes than 
tissue samples from PCa tu-
mors from persons who were 
not responders. 

“We then looked at animal 
models that were exposed to 
WTC dust, and we saw that 
the same inflammatory 
genes were overexpressed in 
the prostate,” she told Med-

(Continued on page 4) 
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Is There a Benefit of Addition of Docetaxel, Abiraterone, Celecoxib, or  

Zoledronic Acid in Initial Treatments for Patients Older Than 70 Years with 

Hormone-Sensitive Advanced Prostate Cancer? A Meta-Analysis 

Landre T, Des Guetz G, Chouahnia K, et al. 

Clin Genitourin Cancer 13 May 2019; Epub ahead of print 
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free survival (PFS). Hazard 
ratios (HRs) with their 95% 
confidence intervals (CIs) 
were collected from the 
studies and pooled. A HR of 
less than 1.00 favored the 
combination group. 

This meta-analysis included 
eight studies: three assessed 
docetaxel (CHAARTED, 
STAMPEDE arm E and C), two 
others assessed abiraterone 
(LATITUDE and STAMPEDE 
arm G); two others assessed 
celecoxib (STAMPEDE arm D 
and F), and the last one as-
sessed zoledronic acid alone 
(STAMPEDE arm B). Our 
meta-analysis included 2,264 
men (86% with metastases). 
Concerning age, we chose a 
cutoff of 70 years, corre-
sponding to the available 
data for each study. The per-
formance index was 0 to 1 
for about 90% of patients. 
Overall, in men >70 years 
old, the addition of docetaxel 
statistically improved PFS 

(HR, 0.51; 95% CI, 0.42-0.61) 
but not OS (HR, 0.86; 95% CI, 
0.69-1.07). The addition of 
abiraterone to ADT also sta-
tistically improved PFS (HR, 
0.49; 95% CI, 0.37-0.64) but 
not OS (HR, 0.85; 95% CI, 
0.67-1.08), as well as the 
addition of celecoxib (HR, 
0.67; 95% CI, 0.53-0.85 and 
HR, 0.95; 95% CI, 0.73-1.25, 
respectively). The addition of 
zoledronic acid did not im-
prove PFS or OS (HR, 0.78; 
95% CI, 0.61-1.00 and HR, 
0.99; 95% CI, 0.71-1.38, re-
spectively). 
The addition of docetaxel, 
abiraterone, or celecoxib to 
ADT significantly increased 
PFS in older men with hor-
mone-sensitive advanced 
prostate cancer. However, 
the benefit in OS is not statis-
tically significant. Further 
studies are needed to define 
the best first-line strategy in 
this subgroup. 

Results from large random-
ized controlled trials combin-
ing docetaxel, abiraterone, 
celecoxib, or bisphospho-
nates with androgen depriva-
tion therapy (ADT) in hor-
mone-sensitive prostate can-
cer (PCa) have emerged. 
However, in our knowledge, 
few data are available in men 
older than 70 years. There-
fore, we undertook a meta-
analysis of all published 
phase III studies. 

We performed a PubMed 
search using the keywords: 
“hormone sensitive PCa,” 
“phase III studies,” 
“docetaxel,” “abiraterone,” 
“celecoxib,” and “bisphos-
phonates.” We also screened 
American Society of Clinical 
Oncology and European Soci-
ety for Medical Oncology 
proceedings. Combination 
therapies were compared 
with ADT alone. The efficacy 
outcomes were overall sur-
vival (OS) and progression-
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Vitamin D Supplementation and Total Cancer Incidence and Mortality 

A Meta-Analysis of Randomized Controlled Trials 

Keum N, Lee DH, Greenwood DC, Manson JE, Giovannucci E 

Ann Oncol 30: 733-743, 2019  

Background: Previous meta-
analyses of randomized con-
trolled trials (RCTs) of vita-
min D supplementation and 
total cancer incidence and 
mortality found inconsistent 
results, and most included 
trials that administered gen-
erally low doses of vitamin D 
(≤1100 IU/day). We updated 
the meta-analysis by incorpo-
rating recent RCTs that have 
tested higher doses of vita-
min D supplements. 

Materials and methods: 
PubMed and Embase were 
searched from the inception 
to November 2018. Summary 
relative risks (RRs) and 95% 

confidence intervals (CIs) 
were estimated using a ran-
dom-effects model. 

Results: For total cancer inci-
dence, 10 trials were in-
cluded [6,537 cases; three-10 
years of follow-up; 54-135 
nmol/L of attained levels of 
circulating 25(OH) vitamin D 
[25(OH)D] in the intervention 
group]. The summary RR was 
0.98 (95% CI, 0.93-1.03; 
P=0.42; I 2 = 0%, not a signifi-
cant difference). The results 
remained null across sub-
groups tested, including even 
when attained 25(OH)D lev-
els exceeded 100 nmol/L (RR, 
0.95; 95% CI, 0.83-1.09; 

P=0.48; I 2 = 26%, not a sig-
nificant difference). For total 
cancer mortality, five trials 
were included [1,591 deaths; 
three-10 years of follow-up; 
54-135 nmol/L of attained 
levels of circulating 25(OH)D 
in the intervention group]. 
The summary RR was 0.87 
(95% CI, 0.79-0.96; P=0.005; I 
2 = 0%, a significant differ-
ence), which was largely at-
tributable to interventions 
with daily dosing (as opposed 
to infrequent bolus dosing). 
No statistically significant 
heterogeneity was observed 
by attained levels of circulat-
(Continued on page 8) 
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Doc Moyad’s What Works & What is Worthless Column – Also Known as “No Bogus Science” Column 

“Life Lessons from Prostate Cancer & Depression?!” 

Mark A. Moyad, MD, MPH, University of Michigan Medical Center, Department of Urology 

Editor’s Note: Us TOO invites certain physicians and others to provide information and commentary for the Hot SHEET to enrich its content 
to empower the reader. This column contains the opinions and thoughts of its author and are not necessarily those of Us TOO International. 

at me were the potentially 
modifiable ones (aka those 
that you have some power 
over). In fact, three in par-
ticular slapped me harder in 
the face than any of my 
brothers when fighting as 
kids.   

1. Comorbidities: The more 
diseases or medical condi-
tions you have when diag-
nosed with cancer then the 
higher the risk of depression, 
which makes sense to me. 
The greater the physical bur-
den, the greater the mental 
burden and vice-versa.   

2. Treatment decisional re-
gret: This was partially ex-
plained by the authors who 
showed patients that played 
a passive role in their cancer 
treatment decision-making 
process were potentially 
more likely to experience this 
type of regret. This also 
makes sense. Less control 
over the process can have 
consequences, which could 
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the journal Bone, ADT-
treated men had 7.2-7.8% 
lower lumbar spine aBMD 
than either PCa controls or 
healthy controls, and they 
trended toward lower total 
hip aBMD. 

At the distal tibia, total bone 
area was 6.2-7.3% greater in 
ADT-treated men than in 
both controls but total vBMD 
was 8.4-8.7% lower. Further, 
the bone strength index (BSI) 
was 10.8% lower in ADT-
treated men relative to 
healthy controls only. 

At the distal radius, ADT-
treated men had lower total 
and trabecular vBMD (10.7-
14.8%, P<0.05) and BSI (23.6-
27.5%) compared to both 

ADT Affects Multiple Bone Properties (Continued from page 1) 

Every once in an “Us TOO 
while” I like to discuss a sub-
ject (study) that makes me a 
little uncomfortable. I had 
recently finished giving a 
lecture at the University of 
North Carolina (UNC) Urol-
ogy Department (great folks 
by the way). The next time I 
went into the medical litera-
ture my eyes became fo-
cused on a study of prostate 
cancer survivors from North 
Carolina and many of the 
authors of this research were 
from UNC and other sites, of 
course.1 Coincidence? Fate?   

Regardless, this fabulous and 
novel study should have re-
ceived more attention. This 
paper looked at the preva-
lence and chance of depres-
sion in prostate cancer survi-
vors. Interestingly, in the first 
year of the diagnosis it was 
almost 40%, but that de-
clined by half six to seven 
years later. There were many 
risk factors for depression, 
but the ones that jumped out 

be added to the countless 
number of reasons to take 
control over your own health 
and decisions before some-
one or something takes con-
trol of it for you.   

3. Non-adherence to exercise 
recommendations: Holy 
moly! Is this because the 
doctor does not recommend 
or emphasize exercise, or 
because the patient does not 
want to do it or think it is 
important? All that is debat-
able, but what becomes hard 
to debate in my lifetime is 
that a cancer treatment plan 
that does not include exer-
cise as part of the “plan” is 
an inadequate, B.S. plan.  

Regardless, the beauty of this 
study is not only the bril-
liance of looking at a subject 
that never gets enough at-
tention, but also the subtle 
whack on the head of what 
the study is telling all of us, 
especially as we age and face 
life. Try to stay as healthy as 

controls. No other differ-
ences in bone outcomes at 
the proximal tibia or radius 
were identified. 

Summing up, the authors 
state, “ADT treatment for 
PCa was associated with 
lower BMD and estimated 
compressive bone strength, 
particularly at trabecular 
skeletal sites (lumbar spine, 
and distal tibia and radius), 
compared to controls, but 
there were no consistent 
differences in cortical bone 
structure, distribution or 
bending strength.” 

“This study reinforces that it 
is important to monitor bone 
density in men treated with 
ADT for PCa,” Dalla Via said. 

possible, before or after any 
diagnosis. Try to take as 
much control and ownership 
of what happens to you and 
what people want to do to 
you, as possible. Try to move 
as much as possible. Still, it is 
funny because people use 
the words “mind-body” 
medicine all the time, yet our 
current system should really 
be officially called, “body 
first and foremost. Then 
maybe… um well... okey-
dokey… if we have some 
time for the mind, and we or 
the computer can locate the 
right people for you, and you 
or your partner make it 
abundantly clear your mind 
needs some help” medicine. 
Perhaps more studies like 
these can help change that 
narrative? You’re damn right 
they can! 

Reference:  

1. Erim DO, Bensen JT, Mohler 
JL, et al. Cancer 27 June 2019; 
Epub 

“If a patient is identified as 
having low bone density or 
osteoporosis, then a treat-
ment plan is needed that 
may include lifestyle ap-
proaches, such as exercise 
and dietary intervention, 
and/or pharmacological 
treatment. 

“An important area for fu-
ture research,” he added, “is 
to investigate if interventions 
such as exercise training or 
nutritional supplementation 
can influence these proper-
ties, particularly in men 
treated with ADT for PCa.” 

Medscape Medical News 
26 June 2019 

dex than PCa controls but 
not healthy controls. They 
were also more likely to have 
advanced disease and to 
have been previously treated 
with radiotherapy or chemo-
therapy compared to PCa 
controls, who were more 
likely to have had a 
prostatectomy. There were 
no other relevant differences 
between groups. 

Assessments included lum-
bar spine DXA, proximal fe-
mur aBMD, pQCT distal (4%) 
and proximal (66%) tibia ra-
dius, cortical and trabecular 
volumetric BMD (vBMD), 
bone structure, strength and 
cortical bone distribution. 

As reported online June 9 in 
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Socioenvironmental 

Adversity and Risk of 

Prostate Cancer in 

Non-Hispanic Black and 

White Men 

Kantor ED, Haneuse S, Valdi-
marsdóttir UA, et al. 

Cancer Causes & Control 
1 July 2019; Epub 

Non-Hispanic black (NHB) 
men experience higher risk 
of prostate cancer (PCa) than 
other racial/ethnic groups, 
and it is possible that socio-
environmental (SE) adversity 
and resulting stress may con-
tribute to this disparity. Data 
from the Southern Commu-
nity Cohort Study were used 
to evaluate associations be-
tween SE adversity and per-
ceived stress in relation to 
PCa risk, overall and by race/
ethnicity and grade. Between 
2002 and 2009, 26,741 men 
completed a questionnaire, 
from which an eight-item SE 
adversity composite was 
created (covering socioeco-
nomic status, residential en-
vironment, and social sup-
port/buffers). Two items 
from the Perceived Stress 
Scale were assessed. With 
follow-up through 2011, 527 
PCa cases were diagnosed. In 
multivariable models, each 
one-unit increase in the SE 
adversity composite was 
associated with increased 
PCa risk among non-Hispanic 
white (NHW) men (HR 1.23; 
95% CI 1.02-1.48) and re-
duced risk among NHB men 
(HR 0.89; 95% CI 0.82-0.95) 
(p interaction: 0.001). This 
pattern held for low-grade, 
but not high-grade, cancers 
although power was limited 
for the latter. Perceived 
stress variables were associ-
ated with increased risk of 
PCa among NHW men, but 
not among NHB men. Results 
do not support the hypothe-
sis that SE adversity may un-
derlay the racial disparity in 
PCa, over and above that of 
covariates, including health-
care utilization. 

scape Medical News. “We 
developed a hypothesis that 
exposure by inhalation in-
creased the local inflamma-
tory response in the pros-
tate, and this process facili-
tated PCa development.” 

WTC dust is a complex mix-
ture of asbestos, silica, ben-
zene, polychlorinated bi-
phenyls, polycyclic aromatic 
hydrocarbons, volatile or-
ganic compounds, and met-
als, the researchers explain. 
The presence of carcinogens 
and other substances that 
can induce inflammation 
raised concerns that expo-
sure could increase the risk 
for cancer. 

Over the years, several stud-
ies examined the cancer risk 
of persons exposed to the 
debris. One study showed a 
higher risk for PCa, cutane-
ous melanoma, and thyroid 
cancer. Another study found 
that environmental exposure 
to the WTC disaster site is 
associated with myeloma 
precursor disease and may 
be a risk factor for the devel-
opment of multiple myeloma 
at an earlier age. 

“The incidence of PCa is 
higher among WTC rescue 
and recovery workers who 
are included in the WTC 
Health Program (WTCHP) at 
Mount Sinai Medical Center 
and in a program for WTC-
exposed firefighters. How-
ever, it is yet unclear 
whether this increased inci-
dence is related to exposure 
to carcinogens in the WTC 
dust or is a result of surveil-
lance bias,” the researchers 
comment. 

In their study, Taioli, et al. 
determined potential under-
lying mechanisms that could 
explain the link between the 
increased incidence of PCa in 
WTC first responders. 

They evaluated expression of 
immunologic and inflamma-
tory genes in archived PCa 

she added, “and then as a 
consequence, it stimulates 
an inflammatory response in 
the other organs.” 

Commenting on the study, 
David Y. T. Chen, MD, FACS, 
director, Urologic Oncology 
Fellowship Program, Fox 
Chase Cancer Center, Phila-
delphia, Pennsylvania, ex-
plained that epidemiologic 
evidence has shown that 
WTC responders have higher 
rates of cancer of many types 
compared to people who 
were not involved. “The pri-
mary belief to explain the 
epidemiologic evidence for 
this has been hypothesized 
to be environmental expo-
sures to toxins/carcinogens 
that were at elevated levels 
at the WTC site,” he said, 
“and this study gives some 
support to that concept. 

“The higher incidence of 
many cancers for WTC first 
responders would justify 
applying standard cancer 
screening recommendations,” 

(Continued on page 5) 
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tumors obtained from 15 
WTC responders and 14 
other patients who were not 
responders. In the responder 
tumors, there was significant 
upregulation of genes in-
volved in DNA damage. G2-M 
arrest and cell-type enrich-
ment analysis showed that 
Th17 cells, a subset of proin-
flammatory Th cells, were 
specifically upregulated. 

RNA-sequencing was per-
formed on the prostates of 
normal rats exposed to mod-
erate to high doses of WTC 
dust. The authors observed 
upregulation of gene tran-
scripts of cell types involved 
in both adaptive immune 
response (dendritic cells and 
B cells) and response (Th17 
cells) in the prostate. 

Unexpectedly, genes in-
volved in the cholesterol 
biosynthesis pathway were 
also significantly upregulated 
30 days after the rats were 
exposed to dust. The authors 
note that cholesterol serves 
as a precursor to steroid hor-
mones, such as androgen, 
and its relationship with PCa 
has been studied for dec-
ades. As compared with 
healthy prostate cells, levels 
of cholesterol synthesis are 
increased in PCa. 

“The other cancer that is 
significantly higher in re-
sponders is thyroid, and we 
are going to be investigating 
that next,” said Taioli. “There 
may be a delayed response 
in other organs as well.” 

It would seem that the most 
likely malignancy to develop 
would be lung cancer from 
inhaling the WTC dust, but 
that hasn’t been the case, at 
least so far. “We may be too 
early for lung cancer,” said 
Taioli. “We may need to wait 
another five or six years.” 

As for PCa and maybe other 
types of cancers, “it may first 
manifest as a local inflamma-
tory response in the lungs,” 

Prostate Cancer Higher in 9/11 Responders – A Look at Why (Continued from page 1) 
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was 3.8 and 12.5%, respec-
tively. Four-year incidence of 
late grade 2 or higher 
urologic and GI toxicity was 
7.6% (4-13%) and 13.6% (9-
20%), respectively. One late 
grade 3 GI toxicity was re-
ported. All late toxicities 
were transient. Patient re-
ported IPSS, IIEF, and EPIC 
scores had no significant  
long-term changes following 
HFPT completion. 

HFPT is associated with low 
rates of toxicity and does not 
appear to negatively impact 
four-year patient reported 
urinary and bowel health. 
Further comparative analy-
ses are warranted to better 
understand the differences 
between HFRT using proton 
beam and photon RT. 

Four-Year Outcomes from a Prospective Phase II Clinical Trial of Moderately 

Hypofractionated Proton Therapy for Localized Prostate Cancer 

Grewal AS, Schonewolf C, Jeong E, et al. 

Int J Radiat Oncol Biol Phys 11 June 2019; Epub ahead of print 

Moderately hypofractionated 
radiation therapy (RT) repre-
sents an effective treatment 
for localized prostate cancer 
(PCa). While large random-
ized trials have shown the 
efficacy of photon-based 
hypofractionated therapy, 
hypofractionated proton 
therapy (HFPT) has not been 
extensively studied. This 
study was done to determine 
clinical and patient-reported 
outcomes for men with PCa 
treated with HFPT. 

Between 2010 and 2017, 184 
men were enrolled in a trial 
of HFPT 70Gy in 28 fractions 
for low- to intermediate-risk 
PCa. Acute and late toxicity 
was evaluated by CTCAEv4.0. 
Patient-reported outcomes 
were measured by Interna-
tional Prostate Symptom 

Score (IPSS), International 
Index of Erectile Function 
(IIEF) Questionnaire, and 
Expanded Prostate Cancer 
Index Composite (EPIC) 
scores. 

Median follow-up was 49.2 
months. Enrolled patients 
had low-risk [LR] (N=18), 
favorable intermediate-risk 
[FIR] (N=78), and unfavorable 
intermediate-risk [UIR] 
(N=88) PCa. Four-year bio-
chemical disease-free sur-
vival (bDFS) was 93.5% (95% 
Confidence Interval 89-98%), 
94.4% (89-100%), 92.5% (86-
100%), and 93.8% (88-100%) 
in the overall group and the 
LR, FIR, and UIR cohorts, re-
spectively (logrank p>0.4). 
The incidence of acute grade 
2 or higher gastrointestinal 
(GI) and urologic toxicities 

Chen noted, “and perhaps 
extending the surveillance 
beyond routine parameters, 
such as initiating testing at 
earlier ages than for the gen-
eral population, and possibly 
continuing screening beyond 
the routine period, as recom-
mended for the general popu-
lation.” 

He added that the “authors 
also point out that this work 
has larger implications to 
populations exposed to envi-
ronmental particulates, such 
as emissions from motor vehi-
cles, industrial processes, 
power generation, and the 
household combustion of solid 
fuel – which seems would ap-
ply to fire fighters in general.” 

Medscape Medical News 
25 June 2019 

9/11 Responders  

(Continued from page 4) 

Association Between Androgen Deprivation Therapy Use and Diagnosis  

of Dementia in Men with Prostate Cancer 

Jayadevappa R, Sumedha Chhatre S, Malkowicz SB, et al. 

JAMA Netw Open 2019; 2: e196562  

Key Points 

Question: Is androgen depri-
vation therapy (ADT) expo-
sure associated with demen-
tia among elderly patients 
with prostate cancer (PCa)? 

Findings: In this cohort study 
of 154,089 elderly men with 
PCa, ADT exposure was asso-
ciated with subsequent diag-
nosis of Alzheimer’s disease 
or dementia over a follow-up 
period of at least 10 years. 

Meaning: Clinicians must 
carefully weigh the long-term 
risks and benefits of expo-
sure to ADT in men with a 
prolonged life expectancy 
and stratify men by dementia 
risk prior to ADT initiation. 

Importance: The association 
between ADT exposure and 
dementia is uncertain. 

Objective: To analyze the 

association between ADT 
exposure and diagnosis of 
Alzheimer’s disease or de-
mentia in elderly men with 
PCa. 

Design, Setting, Participants: 
This retrospective cohort 
study used data from the 
National Cancer Institute’s 
Surveillance, Epidemiology, 
and End Results – Medicare 
linked database. 154,089 
elderly men newly diagnosed 
with PCa between 1996 and 
2003 participated. Analyses 
were conducted in Novem-
ber and December 2018. 

Exposure: ADT. 

Main Outcomes and Meas-
ures: Men receiving ADT 
within two years of PCa diag-
nosis were identified. Sur-
vival analysis was used to 
determine the association 
between ADT exposure and 

diagnosis of Alzheimer’s or 
dementia during follow-up.  
Propensity score and instru-
mental variable approaches 
were used to minimize meas-
ured and unmeasured selec-
tion bias. Association by dose 
of ADT was also examined. 

Results: Of the 295,733 men 
diagnosed with PCa between 
1996 and 2003, 154,089 met 
the study criteria. Of these, 
62,330 (mean [SD] age, 76.0 
[6.0] years) received ADT 
within two years of PCa diag-
nosis, and 91,759 (mean [SD] 
age, 74.3 [6.0] years) did not 
receive ADT. Mean (SD) fol-
low-up was 8.3 (4.7) years. 
Exposure to ADT vs. no ADT 
exposure was associated 
with a diagnosis of Alz-
heimer’s (13.1 vs. 9.4%; dif-
ference, 3.7%; 95% Confi-
dence Interval, 3.3-3.9%; P 

<0.001; hazard ratio [HR], 
1.14; [1.10-1.18]) and de-
mentia (21.6 vs. 15.8%; dif-
ference, 5.8%; [5.4-6.2%;] P 
<0.001; HR, 1.20; [1.17-
1.24]). For one to four doses 
of ADT, the HR was 1.19 for 
Alzheimer’s and 1.19 for de-
mentia. For five to eight 
doses of ADT, the HR was 
1.28 for Alzheimer’s and 1.24 
for dementia. For more than 
eight doses of ADT, the HR 
was 1.24 for Alzheimer’s and 
1.21 for dementia. The num-
ber needed to harm was 18 
and 10 men for Alzheimer’s 
and dementia, respectively. 

Conclusions and Relevance:  
Among elderly men with PCa, 
ADT exposure was associated 
with subsequent diagnosis of 
Alzheimer’s disease or de-
mentia over a follow-up pe-
riod of at least 10 years. 

9/11 Notice 
Financial assistance for  

healthcare may be available to 
those who responded to the 
terrorist attacks through the 

9/11 WTC Healthcare Fund and 
Victim’s Compensation Fund. 

Watch the webinar from AnCan 
at www.tinyurl.com/y3g8hjqx 
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Body fat distribution may be 
related to prostate cancer 
(PCa) aggressiveness. Men 
with high levels of visceral fat 
have an increased risk of 
developing advanced PCa, 
while those with increased 
subcutaneous (SQ) fat in the 
thigh are more likely to die 
from the disease, suggests an 
analysis of prospective data 
from Iceland. 

Barbra A. Dickerman, PhD, 
Department of Epidemiology, 
Harvard T. H. Chan School of 
Public Health, Boston, and 
colleagues studied more than 
1,800 Icelandic men followed 
up for up to 13 years after a 
comprehensive medical 
exam. While increases in 
body mass index (BMI) and 
waist circumference were 
associated with a significant 
increased risk of both ad-
vanced and fatal PCa, accu-
mulation of fat in specific 
areas also influenced risk. 

The researchers found that 
each unit increase in visceral 
fat was associated with a 
31% increased risk of ad-
vanced PCa, while a unit in-
crease in SQ thigh fat in-
creased the risk of fatal PCa 
by 37%. Notably, the associa-
tion between visceral fat and 
advanced and fatal PCa was 
significant only in men with a 
lower BMI. The findings, 
which were published in Can-
cer on June 10, underline the 
imprecise nature of BMI and 
waist circumference when 
examining the relationship 
between adiposity and dis-
ease risk, say the authors. 

“Studies of BMI or waist cir-
cumference alone may not 
capture important sub-
phenotypes, and this may 
explain the heterogeneity of 
previous findings for obesity 
and PCa,” they write. Calling 
for prospective studies of fat 
distribution and PCa out-
comes, they say that identify-
ing “the adiposity pheno-

types at highest risk of clini-
cally relevant PCa may help 
to elucidate the mechanisms 
linking obesity with aggres-
sive disease and target inter-
vention strategies.” 

Dickerman stated the study 
has a number of strengths, 
including the complete and 
reliable data and the long 
follow-up, however, the par-
ticipants were exclusively 
older, white men meaning 
that the results “may not be 
generalizable to younger, 
more diverse groups.” 

Nevertheless, the findings 
highlight that measuring BMI 
alone may “miss” high-risk 
patients, and they “open up 
new directions for future 
research to investigate how 
measures of fat distribution 
can be integrated clinically to 
inform targeted prevention 
and treatment strategies.” 

Dickerman added that the 
finding of a stronger associa-
tion between visceral fat and 
advanced PCa in men with a 
lower BMI requires “further 
investigation.” She said, “It is 
possible that higher visceral 
fat may be a marker for an 
underlying physical activity 
pattern or hormonal milieu 
that influences both fat dis-
tribution and risk of ad-
vanced disease. For example, 
fat may be preferentially 
deposited in the visceral de-
pot among leaner men in the 
presence of a particular hor-
monal milieu.” 

Dickerman continued, “If this 
hormonal milieu is also a risk 
factor for advanced PCa, this 
may partially explain the re-
sults of our analyses strati-
fied by BMI.” 

Obesity measures such as 
BMI and waist circumference 
have been consistently asso-
ciated with an increased risk 
of advanced PCa and a 
poorer prognosis. However, 
there is increasing evidence 
that body fat distribution 

may be an important prog-
nostic risk factor for PCa out-
comes. The authors note that 
this may reflect differences 
in metabolic, hormonal, and 
inflammatory markers be-
tween fat locations. For ex-
ample, visceral fat is associ-
ated with proinflammatory 
cytokines and inversely asso-
ciated with bioavailable tes-
tosterone, while intramuscu-
lar fat in the thigh is linked to 
worse glucose tolerance. 

To examine the role of body 
fat distribution in PCa risk, 
the researchers studied data 
from the Age, Gene/
Environment Susceptibility-
Reykjavik study, wherein a 
random sample of partici-
pants underwent compre-
hensive medical examina-
tions between 2002 and 
2006. Excluding participants 
with a history of cancer, 
those without complete 
computed tomography data, 
and those with a BMI <18.5 
kg/m2, the team were left 
with 1,832 men. 

The Icelandic Cancer Registry 
was then used to identify 
PCa cases diagnosed up to 
the end of 2015, with cases 
categorized as high-grade, 
advanced, or fatal, based on 
Gleason grade and stage. The 
mean age of the men at 
study entry was approxi-
mately 67 and the mean BMI 
was between 24.5 kg/m2 and 
29.3 kg/m2. The mean per-
centage body fat lay be-
tween 18.8% and 25.1%. 

Men with higher visceral fat 
had, unsurprisingly, a higher 
BMI and waist circumference 
than men with less visceral 
fat. They also had less physi-
cal activity during youth and 
midlife and were less likely to 
be current smokers. Over the 
study period, there were 172 
PCa diagnoses and 31 PCa-
specific deaths. Forty one 
cases were advanced and 43 
were high-grade. The median 

Body Fat Distribution Points to Prostate Cancer Aggressiveness 

Video is Available from: 
Prostate Cancer  

Pathways for Patients & 
Caregivers Webcast 

With Content Specific to: 

 Prostate Cancer and  
Sexuality  

 Advanced Stage  
Disease and  
Immunotherapy  

 Meditation   
 Men's Health  
 Integrative Medicine  
 Prostate Cancer 101  
 Localized Disease 
 And More...  
 

Access direct links to 
video pertaining to each 

specific topic at:  

https://ustoo.org/Pathways-
EnglewoodNJ 

time to PCa diagnosis and to 
PCa death was 10.1 and 10.4 
years, respectively. 

Visceral fat was associated 
with an increased risk of ad-
vanced PCa, at a hazard ratio 
(HR) of 1.31 per standard 
deviation (SD) increase, while 
thigh SQ fat increased the 
risk of fatal PCa at a HR of 
1.37 per SD increase. Inter-
estingly, the strength of the 
association was modulated 
by BMI, with the link be-
tween visceral fat and ad-
vanced and fatal PCa signifi-
cant among men with BMI < 
27 kg/m2 but not significant 
for men with a greater BMI. 
The results for total and per-
centage fat mass were simi-
lar to those for visceral and 
thigh SQ fat. 

The researchers also calcu-
lated that each 5 kg/m2 in-
crease in BMI increased the 
risk of both advanced and 
fatal PCa, at HRs of 1.52 and 
1.56, respectively. Compared 
with men with a healthy BMI, 
those with BMI ≥ 30 kg/m2 
had a significantly increased 

(Continued on page 8) 
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Doctor Chodak’s Bottom Line  

Gerald Chodak, MD, Author, Winning the Battle Against Prostate Cancer, Second Edition http://www.prostatevideos.com/ 

Editor’s Note: Us TOO has invited certain physicians and others to provide information and commentary for the Hot SHEET to enrich its content to 
empower the reader. This column contains the opinions and thoughts of its author and are not necessarily those of Us TOO International. 

P1, “MRI Plus Systematic…” 
The optimal approach to 
evaluating men with an ele-
vated PSA continues to 
evolve. MRI-guided biopsies 
can clearly find cancers 
missed by systematic biop-
sies and vice-versa. Marks 
and co-workers conducted 
an assessment that com-
bined systematic biopsies 
with cognitive fusion and 
software fusion-guided MRI. 
They found that each misses 
some significant cancers, 
defined as grade group 2 or 
higher. They recommend 
either form of MRI-guided 
biopsies plus systematic bi-
opsies because it appeared 
that each method detected 
prostate cancer (PCa) in dif-
ferent locations.   

Results of other studies sug-
gest MRI could substitute for 
systematic biopsies and re-
duce the likelihood of finding 
non-life threatening PCa. This 
study suggests a significant 
number of dangerous can-
cers would still be missed. 
Authors did not report the 
number of low-risk cancers 
detected by each method. 

The Bottom Line: The opti-
mal approach to first-time 
prostate biopsy continues to 
evolve with mounting evi-
dence that MRI guidance is 
necessary, but support for 
performing systematic biop-
sies is less certain. 

P2, “Is There a Benefit of…” 
Improvements in cancer out-
comes have partly come 
from combining treatments.  
In the case of PCa, studies 
have examined the effect of 
several different combina-
tions. Landre, et al. per-
formed a meta-analysis of 
randomized studies in ad-
vanced PCa patients aged 70 
or older (the majority had 
metastatic disease). Drugs 

added to ADT included do-
cetaxel, abiraterone, cele-
coxib or zoledronic acid. In-
terestingly, all drugs studied 
except zoledronic acid im-
proved progression-free sur-
vival (PFS) but none im-
proved overall survival (OS). 
While these results are cer-
tainly disappointing, the im-
portant take home message 
is that improvement in PFS 
may not translate into a real 
OS benefit. Studies that re-
port PFS and not OS must be 
interpreted very cautiously. 

The Bottom Line: None of 
the drugs added to ADT im-
proved OS in men with ad-
vanced disease. 

P2, “Vitamin D…” Vitamin D 
has become one of the most 
recognized supplements her-
alded for its potential health 
benefits and it is one of the 
few with results supported 
by properly designed studies. 
Now, Krum and co-workers 
conducted a meta-analysis of 
randomized studies that 
showed a statistically signifi-
cant reduction in overall PCa 
mortality at ten years, but no 
statistically significant reduc-
tion in PCa incidence. There 
are many questions to con-
sider, such as: at what age 
Vitamin D therapy must be 
started; whether the benefit 
is due to a specific type of 
Vitamin D; why it reduces the 
risk of mortality but not the 
incidence of developing PCa; 
and why adequate dietary 
Vitamin D is not beneficial. 
Nevertheless, Vitamin D may 
be of value for those seeking 
to improve their health. 

The Bottom Line: Daily inges-
tion of Vitamin D appears to 
reduce an individual’s risk of 
dying from PCa. 

P5, “Four-Year Outcomes…” 
The relative value of proton 
beam radiotherapy (RT) vs. 

photon RT remains unclear 
due to a lack of randomized 
comparisons. Attempts to 
compare cohort studies will 
always be problematic. On-
going studies with hypofrac-
tionated (HF) photon RT 
show acceptable short-term 
outcomes, however studies 
reporting long-term out-
comes are not yet available. 
Now, we have a study of HF 
proton beam RT reported by 
Grewal and co-workers with 
four-year median follow-up. 
The research team reported 
biochemical disease-free 
survival (bDFS) for a small 
sample of men with low-risk, 
favorable-intermediate-risk 
and unfavorable-
intermediate-risk disease. It 
is important to review the 
estimated and range of out-
comes carefully because the 
sample size is small and the 
length of follow-up is short. 
That being said, there is con-
cern about using this ap-
proach, even for the low- 
and favorable-risk-
intermediate cases because 
the ranges of bDFS could be 
as high as 11% for low-risk 
and low intermediate-risk 
disease. In men with little 
risk of dying, there is a con-
cern that many more men 
would fail treatment because 
the risk of that outcome 
could be underestimated.  
More importantly, bDFS is 
not a valid predictor of OS. In 
addition, the 13% rate of late 
grade 2 or higher genitouri-
nary (GU) side effects is a 
concern in men with a very 
low risk of disease progres-
sion if left untreated. As dis-
cussed so often in this col-
umn, these flaws in study 
design make it nearly impos-
sible to determine the rela-
tive value of this treatment 
compared to others. 

The Bottom Line: Short-term 

outcomes from HF proton 
beam RT are a concern and 
patients should only be of-
fered this option via an inves-
tigation study.   

P5, “Association Between…” 
Although ADT has bestowed 
significant benefits for the 
majority of advanced PCa 
cases, it is not without risks. 
Now, a retrospective analysis 
by Jayadevapp, et al. adds 
the possibility that ADT af-
fects the risk of dementia 
and Alzheimer’s disease. Re-
searchers analyzed data from 
the SEER database and com-
pared the risk of men devel-
oping these neurological dis-
eases based on the number 
of doses of ADT they re-
ceived. The study cohort was 
very large, and included men 
treated between 1996 and 
2003 with at least ten years 
of follow-up. They found that 
treatment with one to four 
doses increased the risk of 
each disease with risk in-
creasing with high numbers 
of doses. The risk affected 
about one out of 18 men. 
First, use caution when draw-
ing conclusions given the 
likelihood for biased results 
from this retrospective, non-
randomized assessment. 
Second, as with all cancer 
therapies, there are known 
trade-offs between risks and 
benefits. For men with ad-
vanced PCa where average 
survival is five years, adverse 
consequences may be of 
lesser concern. Nevertheless, 
it may be appropriate to dis-
cuss this while presenting 
other ADT risks to a PCa pa-
tient. For now, it may be pre-
mature to conclude that this 
risk is real.    

The Bottom Line: More data 
are required that demonstrate 
an increased risk of dementia 
and Alzheimer’s disease in 
men receiving ADT. 

http://www.prostatevideos.com/
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tions suggests that the differ-
ent biopsy methods detect 
different tumors,” say the 
researchers. “Thus, combin-
ing targeting and systematic 
sampling provides greatest 
sensitivity for detection of 
clinically significant PCa.” 

Dr. Marks added, “MRI be-
fore biopsy is important to 
guide the biopsy and esti-
mate risk of a serious cancer. 
MRI should be employed 
even before a man’s first 
prostate biopsy. 

“Moreover,” he said, “there 
is no need to wait and see if 
conventional biopsy shows 
the cancer, then use targeted 
biopsy as a backup.” 

In an accompanying editorial, 
Drs. Ahmad Shabsigh and 
Cheryl T. Lee of Ohio State 
University Wexner Medical 
Center, in Columbus, note 
that the study shows that 
“relying on targeted biopsy 
alone is suboptimal” and “if 
the urologist does not have a 
fusion machine, cognitive 
biopsy is still essential.” 

Dr. Lee added that the re-
search addresses “an impor-
tant issue about the role of 
traditional systematic prostate 
biopsy in the era of MRI-
guided sampling. This study 
affirms the importance of MRI-
guided biopsy in the detection 
of clinically significant PCa, but 
also demonstrates additional 
value in the concomitant use 
of systematic biopsy.” 

Medscape 
21 Jun 21 2019 
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MRI Plus Systematic Sampling (Continued from page 1)  

ing 25(OH)D (P  
heterogeneity = 0.83), with 
RR being 0.88 (95% CI, 0.78-
0.98; P=0.02; I 2 = 0%) for 
≤100 nmol/L and 0.85 (95% 
CI, 0.70-1.03; P=0.11; I 2 = 
0%, not a significant differ-
ence ) for >100 nmol/L. 

Conclusions: In an updated 
meta-analysis of RCTs, vita-
min D supplementation sig-
nificantly reduced total can-
cer mortality but did not re-
duce total cancer incidence. 

Vitamin D 

(Continued from page 2) 

Body Fat Distribution (Continued from page 6) 

risk of advanced PCa, at a HR 
of 2.54, and an increased risk 
of fatal cancer, at a HR of 
2.59. Similarly, each SD in-
crease in waist circumfer-
ence was associated with an 
increased risk of advanced 
and fatal PCa, at HRs of 1.40 
and 1.45, respectively. 

In an accompanying editorial, 
Celina H. Shirazipour, PhD, 
and Stephen J. Freedland, 
MD, from Cedars-Sinai Medi-
cal Center, Los Angeles, ar-
gue that looking at the cur-
rent results in the context of 
the evidence around diet and 
exercise offers “new oppor-
tunities” for researchers and 
clinicians alike. 

“First, researchers could 
benefit from including meas-
ures that assess visceral fat 
as outcomes in interventions, 
whereas clinicians would 
benefit from collecting 
knowledge of fat location in 
addition to the total weight.”  

Shirazipour and Freedland 
write, “Although a direct 
association was not made, 

through knowledge of the 
importance of diet and physi-
cal activity in targeting fat, 
interventions should priori-
tize targeting these lifestyle 
factors during youth or 
emerging adulthood in order 
to decrease the risk of PCa.” 

Responding to these com-
ments, Dickerman said that 
the study’s findings “alone 
do not provide evidence for a 
specific intervention for PCa 
risk reduction. However, they 
can, as the editorial suggests, 
help to generate hypotheses 
for future research on spe-
cific interventions”  

More broadly, she agreed 
with the researchers that the 
findings show that “we can’t 
just focus on a BMI number; 
that we need to look more 
deeply,” which is “very im-
portant” when talking to 
patients in the clinic. The 
current findings at least “add 
to the knowledge that clini-
cians can use.” 

Medscape Medical News 
13 June 2019  

http://www.ustoo.org/Hot_Sheets.asp


Pssst! 

Check out our 

feature on sex and intimacy, 

Between the Sheets...
Between the Sheets...                   August 2019
This column provides the platform for experts in the field to help men and women by providing  
answers to questions about sexual health and intimacy challenges that can result from prostate  
cancer treatment. 

This column was compiled with the help of Dr. Anne Katz, Certified Sexuality Counselor and Clinical Nurse
Specialist at CancerCare Manitoba. She has educated thousands of healthcare providers and cancer survivors
about cancer, sexuality and survivorship. She is the editor of the Oncology Nursing Forum, an avid blogger for
ASCO Connections, and the author of 13 books on the topics of illness, sexuality and cancer survivorship.
(www.drannekatz.com)

QUESTION FROM PROSTATE CANCER SURVIVOR:
Since going on hormone therapy I have gained a lot of weight. I don’t know what to do about this – I have tried 
dieting and the weight won’t budge. I have had to buy new clothes and I can’t wear polo shirts anymore because 
of my bulging stomach; I look terrible in everything. I know that men aren’t supposed to bother about this, but I 
do and it’s costing me a lot of money!

RESPONSE FROM DR. ANNE KATZ:
Weight gain is one of the more distressing side effects of androgen deprivation therapy (what is commonly called 
“hormone therapy”). The weight gain tends to be around the abdominal area and is often called the “spare tire.” 
It is VERY bothersome for many men and, yes, costly too when you have to “size up” and buy a new wardrobe. 
And men DO care about how they look, so you are allowed to be frustrated by this. 

Unfortunately most diets don’t seem to work to shift this weight gain but it is VERY important that you eat a 
“heart healthy” diet to prevent the development or worsening of diabetes and/or cardiovascular disease. The CDC 
has resources to inform and educate about this. They can be found on their website at  
https://www.cdc.gov/obesity/resources/factsheets.html.

The other important thing that you MUST do while on this treatment is to get both resistance AND aerobic 
exercise. Resistance exercise can be done with free weights or resistance bands, or even large tin cans! Aerobic 
exercise needs to be weight bearing, like walking at a moderate to fast pace. You should also be taking calcium 
and Vitamin D supplements as prescribed by your health care provider(s).

And, of course, this can affect your sexual relationship. Some men feel embarrassed about undressing in front of 
their partner and additional weight around your ‘middle’ may make intercourse challenging. You and your partner 
may have to think about different positions for intercourse as well. Coupled with the loss of upper body strength, 
intercourse in the man on top position may be more tiring for you. It is VERY important to talk to your sexual 
partner about this as they may not know how this weight gain is affecting you and may blame themselves if you 
start to withdraw emotionally or sexually.

If you are able to go off the medication, even for a “drug holiday,” you may find that some of the weight does 
come off with adherence to a heart healthy diet.

Watch Dr. Katz’ presentation on sexual health and intimacy from the Prostate Cancer Pathways for Patients and
Caregivers event recorded at Englewood Health in Englewood, NJ on September 29, 2018.
https://www.youtube.com/watch?v=A2ZdDHw2WGY&t=8542s. 

Read previous issues of Between the Sheets at www.ustoo.org/BTS.  

Do you have a question about sexual health or intimacy? If so, we invite you to send it to Us TOO. We’ll select 
questions to feature in future Between the Sheets columns.

Please email your question to: ustooBTS@ustoo.org

Or mail your letter to:
Us TOO International
Between the Sheets

2720 S. River Road, Suite 112
Des Plaines, IL 0018



Progress on Prostate Cancer Research               August 2019
Advancements in prostate cancer research provide hope for finding a cure and lead to the discovery of 
new treatments to minimize the impact of a man’s prostate cancer and maximize his quality of life. This  
regular Hot SHEET supplement includes some of the latest research from the Prostate Cancer Foundation  
(www.pcf.org). 

The PCF is the world’s leading philanthropic organization funding and accelerating prostate cancer research. Founded  
in 1993, the PCF has raised more than $745 million and provided funding to more than 2,000 research programs at 
nearly 200 cancer centers and universities. 

Studying the Effects of ADT on Brain Function
Androgen deprivation therapy (ADT) is a primary treatment for prostate cancer, and acts by blocking the production 
or action of testosterone and other male hormones that activate the androgen receptor (AR). Studies have suggested 
that ADT may affect cognition and has been associated with the development of Alzheimer’s disease and dementia. 
(See page 5 of this month’s Hot SHEET for an example of such a study.) However, biological evidence to support 
this effect has not yet been demonstrated. Moreover, whether and how clinicians should act upon this knowledge 
when selecting treatments for patients is unclear. Patients with prostate cancer are surviving for a longer time on 
ADT and more potent AR-targeted therapy (i.e. abiraterone, enzalutamide, and apalutamide). Thus, it is critical to 
understand if and how these treatments contribute to cognitive decline.

Overall, cognition in men with prostate cancer can be affected by three 
categories of factors: 
1. Genetic effects: Activity of the AR can be affected by differences in 

the gene that gives instructions for cells to make the AR protein; 
a larger, less active AR protein is associated with a higher risk of 
cognitive impairment when patients are treated with ADT

2. Patient effects, such as age and other co-occurring illnesses; 
androgen levels in the brain decrease with age

3. Drug effects: For patients on ADT, the ability of the drug to 
penetrate the blood-brain barrier and how effectively the drug 
targets the AR in the brain

Two PCF-funded researchers aim to determine the contribution of each of these factors to cognitive impairment in 
prostate cancer patients being treated with ADT or other AR-targeted therapies. Dr. Alicia Morgans is an Associate 
Professor of Medicine at the Northwestern University Feinberg School of Medicine, and Dr. Charles Ryan is a Professor 
of Medicine and B.J. Kennedy Chair in Clinical Medical Oncology at the University of Minnesota. Precision survivorship 
is a field of medical research and clinical practice that aims to identify vulnerable populations at increased risk for 
adverse outcomes from cancer treatments, understand the biology and genetic factors underlying these effects, and 
use this information to select personalized treatments that will maximize a patient’s long-term quality of life. Drs. 
Morgans and Ryan’s precision survivorship studies aim to identify patients who are at risk of cognitive impairment 
with AR-targeted therapies, and identify treatment strategies to prevent or reverse cognitive decline without 
compromising survival.

One such study, called ARACOG, is a randomized phase 2 trial to compare cognitive effects in men with advanced 
prostate cancer undergoing treatment with ADT + enzalutamide vs. darolutamide. Enzalutamide has been found to 
cross the blood-brain barrier and penetrate the brain, while darolutamide (a new drug that is up for FDA approval) 
appears unable cross the blood-brain barrier. These differences have led Drs. Morgans and Ryan to hypothesize 
that enzalutamide may cause cognitive impairment while darolutamide will not. In ARACOG, men with castration-
resistant prostate cancer who have not received prior second-generation AR-targeted therapy will be randomized to 
receive enzalutamide or darolutamide (+ ADT). Patients’ cognitive function and brain activation (using functional MRI) 
will be evaluated at baseline and over the course of treatment, up to one year.

This study will contribute to the body of knowledge about treatments for advanced prostate cancer by defining 
the proportion of prostate cancer patients who have baseline cognitive impairment, characterizing the biology of 
the effects of low testosterone and AR inhibition in the brain, and comparing the cognitive effects of two different 
therapies. Importantly, results will help to identify high-risk patients who can be selectively enrolled in future 
intervention studies. 

Talk to your doctor about whether enrolling in a clinical trial may be right for you.

For more information visit www.pcf.org, email info@pcf.org, or call 1-800-757-2873.  
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How Does Testosterone Work in the Brain?
Androgen receptors (AR) are found in 
the brain and perform several critical 
functions. AR and testosterone play a role in 
memory, emotional function, and cognitive 
function in general. Low testosterone 
levels are known to impair these functions. 
Testosterone has also been found to protect 
brain cells from death. Thus, the brain may 
be an unintended target of ADT and AR-
targeted therapy.   


