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Objectives

»1. Update use and abuse of
testosterone products

»2. Update controversies on
screening for prostate cancer
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Use and Abuse of Testosterone
Products

» -Healthy males have
declining testosterone with

age.
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Fra. 2. Longitodinsl effects of aging on date-sdjosted T and free T
index. Linear segment plots for total T and free T index o=, age are
shown for men with T and SHEG values on at least two vigits. Each
linear segment has a slope agual to the mean of the individoal lon-
pitudinal slogees in esch decade, and is centersd on the median age,
for each cohort of men from the second to the ninth decade. Numibers
in parenifeses represeant the nomber of men in each cohort. With the
exception of free T index in the ninth decads, sspments show signif-
icant downward progression at every ape, with no significant changs
in glopes for T or free T index over the entire age range.




Testosterone cont.

» Testosterone declines
at about 1-2% per year

Feldman et al. » Hormona Trends in Middlo-Aged Man

Fui. £ Cross.sectional and longitudinal trends of T,
other androgens and metnbolites, and relaged hor-
mones in middle-nged men, participants in MMAS,
19E7-497.
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Testosterone cont.
» -By age 80, 50-90%
of males are at

“hypogonadal”
levels.
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Fi:. 3. Hypogonndismin aging men. Bar heigh indicates the percent
of men in each 10byr interval, from the third to the ninth decades, with
af least one T value in the hypogomadal range, by the oriteria of total
T < 11.53 nmolfL (325 ng'dL.) (shaded bars), or TISHEG (free T index ) <
.15 nmolfomol (striped barsl. NMumbers abore coch poir of bors
indicate the number of men studied in the corresponding decade. The
fraction of men who are hypogonadal increases progressively nfier nge
S0 by either oriterion. More men are hypogonndal by free T index than
by toial T after nge 5, and there seems to be a progressively greater
difference, with increasing age, between the two oriteria.



Testosterone cont.

» -Reductions in testosterone levels are not
primarily due to health problems, medications
and chronic diseases. The longitudinal studies
were of healthy men in cohort studies.

» -TTrials are 7 randomized trials to determine
effects of testosterone replacement in men with
low levels.

» -Cognitive function, Unexplained anemia, CAD,
Bone density, Physical functioning, Sexual
functioning, Vitality.




Testosterone cont.

Table 1. Common inclusion and exclusion criteria for The Testosterone Trials®

Inclusion criteria

Men > 65 years old
Total serum testosterone concentration at screening visit 1 < 275 ng/dL, at screening visit 2 < 300 ng/dL, and an average of both
values < 275 ng/dL

Exclusion criteria

Diagnosed prostate cancer or prostatic intraepithelial neoplasia
Risk of prostate cancer by the Prostate Cancer Risk Calculator: >35% of overall prostate cancer or >7% risk of high-grade prostate
cancer

Severe lower urinary tract symptoms (score of >19) by the International Prostate Symptom Score questionnaire

Sleep apnea, diagnosed but untreated

llinesses or medications that would interfere with interpretation of the results
Medications that affect serum testosterone concentration

“Abbreviated list. The complete list of the common inclusion and exclusion criteria is in the supplemental data section.




Testosterone cont.

» Effect on Anemia:

» Significant improvement in hemoglobin

» No significant benefit to overall health

» No significant benefit to walking

Figure 2. Assocation of Testosterones vs Plhcebo Treatment for 12 Months With Hemaglobin Concentrations i Partidpants in the Anemia Trial

| unaxplainest anemiaat bassiing

8-
Ew 1| @ Tmmemne
¥ Raxtg
i
FE 5
ﬁE
= &
23 .
H
B E
3
Eim
E
e
0 H § 0 1
Nt
KoL a1 risic
Tessosterans bl M i H
Flaceha £ n i) i i)

[ Ctenge i hemogiohin iovels for unesplainad anamia from besine

R 3 risk

Temosrong 7 4 1

Aaceba

Chiang & in Hermo glob in
Ll 5 From BasrBng

1Eq

=1
=
1

e
il

o
<

0054

0 H i I n

1 il 7

\

Figure 3. Refationship Between Change in Hemogiobin Levels and Pateent Global Impressioniof Change: Cuestions in Al
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Figure 2. Adjuested Mean Charge From Baseline to G Months and 12 Months for Men With AMI by Treatment Group (Testosterane vs Placsba)
for Verbal Memory {Delayed Paragraph A=call), Visual Memeary, Executive Fumction, and Spatial Abiity

Testosterone cont.
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Figur= 3. Effects of Testosteromes or Plosbo Treastrmesnt for 12 Bonths
om Yohemetric Bone Mineral Density and Estmated Bone Strength
of Trabe=cular. Peripheral. and Whols Borme= of the Spare= and Higp.

Testosterone cont. 2 Axoessed by Chantitative Computed Tomograpiy
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Testosterone cont.
» Effect on Coronary CT:
» Significant increase in non-calcified

» plaque volume
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Testosterone cont.

Effect on sexual
function, walking
ability and vitality.
Sexual function
Improved.
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Testosterone cont.

» Conclusions:

» 1. Modest beneficial effect on sexual function but
not on vitality or walking

» 2. No benefit on cognitive function

» 3. Increase in hemoglobin but limited symptom
Improvement

» 4. Modest benefit in bone density

» 5. Increase in coronary artery plaque volume




Prostate Cancer Screening Controversy

» Valid screening tests must meet al I of the following 5 criteria

» 1. Burden of suffering from disease must be substantial

» 2. Early detection of disease must improve outcome
over later stage

» 3. Screening test must be accurate and valid

» 4. Acceptable: test must be simple, inexpensive and
safe

» 5. Outcome: outcome of screening test and subsequent
treatment must be improved compared to natural
history or treatment at later stage




Prostate Cancer Screening Controversy, cont.

»Current screening meets criteria 1
and 4 but perhaps not 2,3,5.

»Let’s examine the evidence and
look at the USPTF previous and
current recommendations




Prostate Cancer Screening Controversy, cont.

» Prostate cancer facts

» 1. 2.5 million US men are diagnosed and alive with
prostate cancer

» 2. ~25,000 US men died of prostate cancer in 2016
» 3. Median age at death from prostate cancer is 80
» 4. More than 2/3 of deaths are after age 75

» 5. Prostate cancer increases with age with 20%
prevalence in men age 50-59 and more than 1/3 age
70-79.

» 6. Overwhelming majority of men with prostate cancer
die with but not from prostate cancer.




Prostate Cancer Screening Controversy, cont

>
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2009: First report of Prostate, Lung, Colorectal, Ovarian cancer screening trial
(PLCO) in NEJM 2009;360:1310.

-Screened with yearly PSA for 6 yrs and DRE
-~50% of controls had off-study PSA

-PSA cutoff level was 4.

-78,693 US men in Trial

-ages 55-75

No difference in mortality or prostate specific

Curnulitive Ne. of Cases

mortality at 10 years

Curhulative No. of Deaths

Figure 1. b of v of Al
of Prostate-Camncer Dheaths (Panel B).




Prostate Cancer Screening Controversy, cont

» European Randomized Study of Screening for Prostate
Cancer (ERSPC)

» -NEJM 2009;360:1320.
-182,000 European men in trial
-ages 55-69
-2-4 year screening interval

» -PSA cutoff 3-4, mostly 3




Prostate Cancer Screening Controversy, cont
» ERSPC results
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Figure 2. Cumulative Risk of Death from Prostate Cancer.
As of December 31, 2006, with an average follow-up time of E_8 years, there
weare 214 prostate-cancer deaths inm the screening group and 326 in the con-
trol group. Deaths that were associated with interventions were categorized
as being due to prostate camcer. The adjusted rate ratio for death fromn prostate
cancer inm the screening group was 0.80 [95% CI, 0.65 to 0.98; P=0.04). The
Melsen—Aalen method was wsed for the caloulation of cumulative hazard.




Prostate Cancer Screening Controversy, cont
» ERSPC results, cont.

Tablz 3. Rate Ratios for Death from Any Cause and Death from Prostate Cancer, with Exclusions According to Location
of Study Center.®
» No diff in overall mortality
Variable Rate Ratio (95% CI) P Valuet
» 20% relative risk reduction in death A desths fom anycause 09 (097-102) 050
from prostate cancer Al daaths from prostate cancer 0.80 (0.67-0.95) 001
Excluding the Netherlands 0.81 [0.67-0.99) 0.4
Excluding Finland 0.74 (0.58-0.84) 001
Excluding Sweden 0.84 (0.70-101) 0.06
Excluding Belgium 0.79 (0.66-0.84) 001
Excluding Spain 0.79 (0.67-0.34) 001
Excluding Italy 0.79 (0.66-0.04) 001
Excluding Switzerland .80 (0.68-0.96) 0.0z

* Rate ratios, which were calculated with the use of Paisson regression, compare the rate of death from prostate cancer
in the screening group with the rate in the contral group. The calculations were restricted to men in the core age group
(55 to 69 years).

+ Pvalues have not been corrected for multiple testing.




Prostate Cancer Screening Controversy, cont

» 2011: USPSTF recommended against PSA or DRE
screening based upon the results of these 2 trials

» -Grade of D (harm exceeds benefit)

» - Controversy was related to methodological
differences between trials, the “contamination”
of PLCO control group with many getting PSA
tests, and differing views of the value of delayed
benefits vs early risks




Prostate Cancer Screening Controversy, cont
» PLCO follow-up
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Figure 2. Cumulative number of prostate cancers in the intervention and control arms from yvear 1 to year 13. C = control arm; | = intervention am:




Prostate Cancer Screening Controversy, cont

» PLCO follow-up:

150
» -no difference in
prostate cancer
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Prostate Cancer Screening Controversy, cont

» ERSPC follow-up: Lancet 2014;384:2017

» 17% relative reduction in prostate cancer mortality but no diff in overall

mortality
Intervention group Control group Rate ratio (95% Cl) pvaluve
Deaths(n)  Person-years  Rateper Deaths (n)  Person-years Rate per
1000 person- 1000 person-
years years
All-cause mortality
Core age group 15369 825018 186 19108 1011192 189 1-00 (0-98-1-02) 0-82
All ages 18251 935185 195 21992 1120432 196 1-00 (0-98-1.02) 098
Prostate cancer mortality
Age groups (years)
=54 & 64265 009 7 62312 011 0-84 (028-2-49) 075
55-50 114 411834 028 174 524314 033 0-81(0-03-1-03) 009
60-64 121 240895 050 159 280404 057 0-90 (0-71-1-15) 0-41
65-69 120 172289 o070 12 206474 1.03 0-69 (0-55-0-87)  0-002
70= 66 45903 1-44 ] 46928 124 117 (0-82-1-66)  0-40
Core age group 355 825018 043 545 1011192 054 079 (0-68-0-91)  0-001
All ages 427 935185 0-46 610 1120432 054 0-83(073-0-94) 0004
Test for heterogeneity for prostate cancer mortality: all ages y°,=6-26 p=0.18; core age group: *,=2.31 p=032.
Table 4: All cause and prostate cancer mortality by age at randomisation (France excluded)




Prostate Cancer Screening
Controversy, cont

» What treatment is best if
treatment is given?

» PIVOT trial: 731 men
randomized to radical
prostatectomy vs
observation in localized
prostate cancer. NEJM
2012:;367:203

» No diff in overall mortality
or prostate cancer mortality
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Figuwre . Kaplan—Meier Plots of Mortality.

By the end of the study, 354 men {48 .4%) had died from any cause (Pamnel A).
Death attribwted to prostate cancer or treatment ocowrred im 52 men (7135}
(Panel B). Data from the radical-prostatectomy group are shown in red, and

data from the observation group in blue.




Prostate Cancer Screening
Controversy, cont

ProtecT trial: Randomized trial of
1600 subjects into surgery,
radiotherapy and observation for
localized prostate cancer.

NEJIM 2016;375:1415

No diff in cancer survival but
observation shows increased risk
of progression.

Surgery Radiotherapy ——— Active monitoring

A Prostate-Cancer—Specific Survival
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Figure 3. Kapl ier Estimates of Prostate-Cancer—Specific Survival
and Freedom from Disease Progression, According to Treatment Group.

Panel A shows the rate of prostate-cancer—specific survival. Prostate-cancer—
specific deaths were those that were definitely or probably due to prostate
cancer or its treatment, as determined by an independent cause-of-death

evaluation committee whose members were unaware of the treatment as-
signments. Panel B shows the rate of freedom from disease progression.

Clinical progression of prostate cancer included metastasis and death due
to prostate cancer or its treatment.




Prostate Cancer Screening Controversy, cont

p» Latest USPSTF recommendations:

Draft: Recommendation Summary

Population

Recommendation

Men ages 55 to 69 years

The USPSTF recommends that clinicians inform men ages 55 to 69 years
about the potential benefits and harms of prostate-speciiic antigen (FSA)
—based screening for prostate camcer.

The decision about whether to be screened for prostate cancer should be an
individual one. Screening offers a small potential benefit of reducing the
chance of dyving of prostate cancer. However, many men will experience
potential harms of screening, including false-positive results that require
additional testing and possible prostate biopsy; overdiagnosis and
overtreatment; and treatment complications, such as incontinence and
impotence. The USPSTF recommends individualized decisionmaking about
screening for prostate cancer after discussion with a clinician, so that each
man has an opportunity to understand the potential benefits and harms of
screening and to imcorporate his values and preferences into his decision.

Flease refer to the Clinical Considerations sections on screening in African
American men and men with a family history of prostate cancer for more
information on these higher-risk populations.

Men age 70 years and older

The USPSTF recommends against PSA-based screening for prostate cancer
in men age 70 years and older.




Prostate Cancer Screening Conclusions

» 1. No difference in overall mortality in any study

» 2. Minimal difference in prostate specific
mortality in European study and no significant
difference in US study

» 3. Observation vs treatment may result in modest
disease progression risk in observation group

» 4. The latest USPSTF recommendation will likely
prove unworkable in practice

» 5. Canadian Preventive Task Force recommends
not screening.
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