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ODbjectives

i DefineAndropausgincluding its symptoms,
characteristics, and potential causes.

i Understand the difference between normal and
optimal laboratory values for identification of
deficiencies.

i Discuss the long term consequences of testosterc
deficiency as it relates to longeuvity.

A Discuss treatment recommendations, including
lifestyle adjustments and medications.



Aging Hormones

Women have set hormonal events In our lives

A Menarche

A Perimenopause
A Menopause

A Postmenopause

Men are rarely viewed as being hormonal



Aging Hormones

A Women experience
vasomotor symptoms,
emotional instability,
body aches, and lower
sexual desire as a result
of menopausal changes

Martial stress can arise

Second highest rate of
divorce Is during the
menopausal years
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Aging Hormones

A Typically, men do not experience the decline of
their hormones as dramatically as women

AiHowever, a manos hor mol
his aging process




Metabolism of Select Steroids
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Mal e Hor monal Changes

The MidLife Crisis




- "What is

Andropause?"




Andropause [adfpp0os]
-]
i a change of life for males that may be expressed |
terms of a career change, divorce, or reordering o
life. It is associated with a decline in androgen

levels that occurs in men during their late 40s or
early 50s.

i Mosby's Medical Dictionary"&dition, 20009.



Andropause Symptoms
-]

i Excess weight,
especially abdominal
obesity

i Decreased muscle
mass

A Low mood, depression
A Fatigue

A lrritability

i Loss of sex drive

A Joint aches and pains

A Inability to maintain or
achieve an erection

A Dry skin
i Osteoporosis
A Loss of initiative

i Lack of mental
firmness

A Insomnia



Cardiovascular Effects of Andropause

i Increased abdominal fat leading to increased risk
of heart attack

i Increased cholesterol and triglycerides
A Diminished coronary artery elasticity

i Weakening of the heart muscle

i Elevated blood pressure
A Increased insulin levels



http://www.google.com/imgres?q=heart+health&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=bkIHYB2l7wOahM:&imgrefurl=http://chiropractorphoenixblog.com/2011/02/08/4-risk-factors-indicating-heart-disease/&docid=QCatZs0Dho-nzM&w=400&h=300&ei=fCZTTrD5BO6DsgKR6uzMBg&zoom=1

Mental Effects of Andropause
-]

A
A

A

Moodiness
Emotional
Touchiness/
irritability
Great timidity
Inner unrest

Reduced interest in
surroundings

Loss of ability to
concentrate

A

]
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Memory loss
Reduced intellectual
agility

Passive attitudes
Weak feeling
General fatigue
Hypochondria
Antisocial



Effects of a Testosterone Deficiency

Hair: Balding with A Brain: Increased
reduced body hair ‘:; moacdiness, depression,
o < inability to concentrate,
tailing memory
T
Heart: Increased 2
rizk of cardiovazcular
dissase, heart attack, I
and stroke ————Fat: Increased body
fak, Hp&‘.llll'g.' at the
abdamen
Libido: Reduced
sexcual interest
and functi
Muscles: thu:td—r R
strength and stamina

Bone: Increased risk
of osteoporosis

Andropause

-]
A Overview of typical

presentation



Physical Signs of Testosterone

Deficiencx
]

A Pale skin tone

A Older than years
i Lack of muscle tone M5
i Abdominal obesity | 4.
A Dry eyes

i Gynecomastia

A Loss of body hair
i Male pattern baldness




Testosterone Deficiency
-4
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rritable behavior

Pale, dry glans penis
_oose scrotal skin
Cellulite

Poor memory
Hypotonic, lax testicles




Causes of Andropause

Aging




MALE Testosterone Decline with Age
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Crude mean TT concentrations, by MMAS study wave (T1, T2, T3) with confidence bands
(dotted lines).
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Other Causes of Low Testosterone

i Lack of exercise

A Insomnia

i Obesity

i Stress (PTSD, War)
i Low FSH

A Nutritional issues

i Elevated estrogen
i Steroid Abuse



http://www.google.com/imgres?q=insomnia+man&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=FMqk-8RhqO_dvM:&imgrefurl=http://poemsandprose.blog.co.uk/2009/07/21/can-t-sleep-6558099/&docid=B2X06uyn7rrwkM&w=283&h=375&ei=JdRRTsnWIcarsQLdnMCVBw&zoom=1

Other Causes of Low Testosterone

A Traumatic Brain Injury
A Lowers Growth Hormone level
A High Oxytocin
A After intercourse S e T
A Caring for children, stay at homgfé‘tm er -
A Bonding with women 3
A Lack of Sex ~
AOSeven de . SV
i Retirement . A0




Insomnia
]

i Decreases production of growth hormone, affectin
the hormonal cascade

A Consider shift workers




Obesity

A Fat tissue Is rich in enzyme aromatase that
Inactivates male hormones by converting
testosterone to estradiol

i Causes men to hot flush, feel emotional and deve
gynecomastia




Nutritional Issues

A Alcohol
Caffeine
Sugar

Milk

i Cereal fiber

v D
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http://www.google.com/imgres?q=cow+hormones&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=1LdGwqrcQbJ4GM:&imgrefurl=http://www.potsrecovery.com/2011/03/postural-orthostatic-tachycardia.html&docid=n-n-VfW0vzoqMM&w=400&h=493&ei=EytTTv-vC4aKsQLEhfiABw&zoom=1
http://www.google.com/imgres?q=coffee&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=MK53Sne1_VPMAM:&imgrefurl=http://coffeeadmirer.com/&docid=8XMd95wcTyQ-vM&w=389&h=503&ei=uilTTv7IAaPfsQL2rOGSDg&zoom=1&chk=sbg

Stress
e

A Taxes the adrenal
glands

i Decreases the
production of DHEA
Sulfate, which is the
precursor to
testosterone



http://www.google.com/imgres?q=depressed+man&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=7lqCs-69dPb3oM:&imgrefurl=http://news.bbc.co.uk/newsbeat/hi/health/newsid_7304000/7304888.stm&docid=mwriz8AlapfSdM&w=203&h=300&ei=TCdTTvDPMonJsQK-qoWcDg&zoom=1
http://www.google.com/imgres?q=depressed+man&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=uLgwTxl9IbixMM:&imgrefurl=http://socialwelfare.berkeley.edu/NewsEvents/indexNews.shtml&docid=Btas43pHqf54jM&w=300&h=200&ei=iCdTTtWuBeOgsQK4rbTyBg&zoom=1
http://www.google.com/imgres?q=andropause&hl=en&gbv=2&biw=1280&bih=717&tbm=isch&tbnid=5XS2gTskWZwwTM:&imgrefurl=http://www.suite101.com/content/what-you-need-to-know-about-male-menopause-a258924&docid=48HrhgMwOL4yyM&w=140&h=145&ei=LNZRTsjIFOmtsQKThqW4Bw&zoom=1

War/PTSD

A War induces a significant
deduction ircortisoland
growth hormone levels

A Taxation of the adrenals
glands reduces the
production of DHEA

A Insomnia experienced by
PTSD sufferers further
Impacts bodies ability to
produce optimal and
sometimes even normal
serum hormone levels




Metabolism of Select Steroids
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Causes of Elevated Estrogen in M

Age-related increase in
aromatase activity

Alcohol abuse

Changes in liver function
Obesity

Zinc Deficiency

Ingestion of estrogen
enhanced foods or
environmental
substances

)
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Estrogen in Men

A Most men do not have just one estregmancing
Influence

iChanges I n IiTver funect
INn mechanism for elimination of estrogen

i Elevated estrogen can trick the brain into thinking
the supply of testosterone is adequate, slowing
down the natural production of testosterone



Estrogen in Men

_ ]
i Increased levels can
Increase the risk of
stroke and heart
attack




Environmental Estrogen

]
A Drinking water

A Hormones in meat and
dairy products
(genetically modified
feed as well)

A BPA In plastics mimic
estrogen

i HPTE, metabolite of

the pesticide
methoxychlor




- Evaluation of Andropause

| t OS not
testosterone



Laboratory Evaluation

e
i Testosterone, free and z Vitamin D 250H

total A Zinc
A DHEASO4 & Ferritin
i PSA, total i CBC
i Estradiol 5 LH/ESH
A Estrone i SHBG
A DHT

A Thyroid panel



Testosterone

A During fetal development, testosterone and DHT «¢
necessary for internal and external male genitalia
formation

A During puberty, testosterone deepens the voice,
oromotes body hair growth, stimulates sexual
pehavior, and Initiates sperm production

A During adulthood, testosterone Is vital to maintain
muscle mass and strength, promote normal hair
growth, promote bone mass, produce sperm, and
facilitate the sex drive




Laboratory Values

-4
ASi gni ficant di fference

A Laboratory values for testosterone on based on a
seventeen to seventy year old

piConsi der optimi zing th
If symptomatic



Laboratory Values

i Testosterone, total i Testosterone, total
A 300-1000ng/dL A ~700ng/dL

i Testosterone, free i Testosterone, free
A 5-25ng/dL A 25-35ng/dL

A DHT A DHT

A 30-100ng/dL A ~70ng/dL



Laboratory Values

i DHEASulfate i DHEASulfate
) gg.gi)g;ug/dL A ~300-400ug/dL
A 45-54yrs
44.3-331pg/dL
A 55-64yrs
51.7-295ug/dL
A ©65-74yrs
33.6-249ug/dL



Laboratory Values

i Estradiol i Estradiol

A 10-45pg/mL A ~25pg/mL
A Estrone A Estrone

A 20-60pg/mL A 30-60pg/mL
i PSA, Total i PSA, Total

A 0.0-4.0ng/mL A <4.0ng/mL
A Ferritin A Ferritin

A 22-322ng/mL A >70ng/mL



Laboratory Values
-4

A TSH A TSH

A Free T4 A Free T4

A Free T3 A Free T3

A Vitamin D A Vitamin D
A 30-150ng/mL A >80ng/mL

A ZINC A ZINnC

A 70-100ug/dL A >90ug/dL



Laboratory Values
-4

A FSH A FSH

A 1-8mlU/mL A 2miU/mL
A LH A LH

A 2-12mlU/mL A 3mIU/mL
A SHBG A SHBG

A 1.9-5.1mg/L A 2.3-2.8mg/L



Special Testing Considerations

!
A Morning laboratory testing
A Normal hormonal rhythm
A Not after intercourse
A Lower testosterone level
A Not after exercising
A Higher testosterone level




Long Term Effects of Low Testosteror
_

ncreased myocardi al |
Decreased hemodynamic function

ncreased brain aging
A Sacropenia
Osteoporosis

nsulin Resistance
Hyperlipidemia
Hypertension

P2 P2 )]
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Consequences




Longevity

A Men who have sex three times per week decrease
their risk of heart attack and stroke by 50%

A While women who enjoy sex tend to live longer
= iy




Mortality and Testosterone

A 10 year prospective study of 11,606 men ages 49
years old

High endogenous testosterone resulted in lower mortality
rates from CVD and cancer

Low Testosterone predicts CVD
High Testosterone did not increase rates of prostate cance

Fear of prostate cancer kept men from seeking testosterot
treatment

p2!

! !
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Khaw KT et al. Endogenous testosterone and mortality due to all causes,
cardiovascular disease, and cancer in ra@culation2007; 116: 2694
2701.



Prostate Cancer Myth

A In 1941, Huggins and Hodges reported that
metastatic prostate cancer regression occurred In
men who had a marked reduction Iin testosterone
a result of castration or estrogen treatment

A Administration of testosterone resulted in prostate
cancer growth

A In one patient

A Multiple subsequent studies have shown no incre:
INn prostate progression with testosterone
replacement



TRT and Prostate Cancer

-]
£ 3886 men with prostate cancer

i 6438 controls

4 No associations were found between the risk of
prostate cancer and testosterone replacement

Endogenous Sex Hormones and Prostate Cancer: A Collaborative Analysis
18 Prospective Studies. From the Endogenous Hormones and Prostate
Cancer Collaborative Groupgournal of National Cancer InstitQ@O8;

100: 170-183.



TRT and Prostate Cancer

-]
i Review of 16 studies, some placebo controlled

A Using various testosterone formulations
A Up to 15 years of study
A No Increased risk of prostate cancer with TRT

Gould, DC and Kirby, RS. Testosterone replacement therapy for late onset
hypogonadismwhat is the risk of inducing prostate canBeg3tate Cancer
Prostatic Diseas€106; 9 (1): 1418.



Testosterone and PSA levels

A Study of men with erectile dysfunction and
hypogonadismeceiving 250mg of testosterone
cypionatelM every two weeks

i Revealed no significant change to the PSA after o
year

EtSakka A. et al.Prostatspecific antigen in patients withpogonadism
effect of testosterone replacemehSex Med2005; 2 (2): 23540.



Mortality and Testosterone

A Men had a 41% decrease chance of dying with a
testosterone level >564 compared to 350

i For each increase of 173, the chance of dying we|
down 14%

A In men with testosterone levels of 1000 compared
to 300, there is a 57% decrease chance of dying



Mortality and Testosterone

-]
i Low testosterone group, men had an 88% increas
mortality

i Excluding the first year, men had a 68% increasec
mortality

Shores, MM et al. Low serum testosterone and mortality in male vé&erans.
Intern Med2006 Aug 14; 166 (15): 16601665.
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Low Testos@gdne = Short Life
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http://www.google.com/imgres?q=testosterone+deficiency&hl=en&sa=X&gbv=2&biw=1280&bih=717&tbm=isch&tbnid=tyvAvF8mhkKv8M:&imgrefurl=http://www.healthjockey.com/2008/06/19/low-testosterone-can-shorten-life-study/&docid=SDw1o3BQn62TYM&w=320&h=236&ei=pt1RTq3kH6amsQKdmbD8Bg&zoom=1

- Treatment Options

Correct the environment
Correct the deficiency




Environmental Issues

Resolve insomnia

Reduce stress

Promote testosterone building activities
| 0SS weight
A Change diet

v P
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http://www.google.com/imgres?q=divorce+during+menopause&hl=en&biw=1280&bih=717&gbv=2&tbm=isch&tbnid=aYhYc4_jW47klM:&imgrefurl=http://www.flourishover50.com/&docid=fvnZlro6BIIY1M&w=300&h=300&ei=-yRTTpCtOqOtsAKZ0qGIBw&zoom=1&chk=sbg

Testosterone Cypionate

|
£ 100mg IM Q57days
A Physiologically stable levels
A Easy self injection
A Less DHT conversion than topical application
A No transference to partner or family




InjectableTestosterone

-]
i Use In severely low testosterone cases

i Can cause decrease In testicular size

A Do not use in men planning to start a family as it
will lower his sperm count

A Check an FSH and if low UgeGinjections to increase
testosterone as it will improve fertility

A Numeroudosagingrecommendations

A 2000-5000 units per week SQ in single or divided
doses



Oral Methyltestosterone

-]
A Hepatotoxic

High doses would be
necessary for efficacy
due to liver breakdown

A Intestinal absorption
would vary depending
on gastrointestinal
health

A Longterm use will
Increase risk of liver
damage

pr2]




Subcutaneous Pellets

-4
A Minor surgical procedure

i Dosagingoetween 560300mg

A Can last up to €8 months (vary from@& months on
average)

A Compounded pellets less stable

i Does not permit to adapt the dose momentary
Increase In activity requires more testosterone



Momentary Increase

A Strenuous physical
activity or sports

i Frequent sexual
activity
i Heavy diarrhea

A All require higher
doses of testosterone

A May need to
temporarily increase
daily dose by 2575%




Transdermal Testosterone

-]
i Steady state after 24 hours

i Completely bypasses the first pass through the liv
A May provide longer action
A Well absorbed by most men

A Can have more DHT conversion dueatpha
reductase Iin hair follicles



Transdermal Testosterone

A Commercially

available testosterone
gels

A Compounded
testosterone available
In any dosaging
A Titrate to optimal

serum levels

A Can combine with
aromatase inhibitors




Transdermalestosterone Efficacy

-4
A Morning application to mimic normal hormone
rhythms

A Apply to large, hairless skin area

A Rub ten times

A Avoid putting lotions, olls or creams on the area tc
which the testosterone is to be applied

A Do not apply to areas of high fat tissue as it
contains high levels afomataseand testosterone
will convert taestradiol



Transdermal Precautions

e
A Avold the scrotum areas as it increases DHT

A Avold contact with females and children after
application

A Can Increase hair growth in area of application
A Some men do not absorb well



Testosterone Therapy without

_ ImBrovement N Sxmetoms

i Cal c wBloavaillabl®éo t est ost er on
A Normal 126600ng/dI

A Optimal 400640ng/dl

A wWww.issam.ch/freetesto.htm



Enhancing Testosterone Treatmer

A Avoid eating large amounts of fiber as there is a
significant loss of androgens in the stool

A Avold caffeine and alcohol

A Avold milk

A Avolid sugar

A Avold excessive chronic stress

A Avold or reduce use of betalockers anatatins




Check his ESTRADIOL LEVELS!!!




Aromatasdnhibitors

-]
All inhibit 5alphareductase

A Chrysire50 mgpo BID

A ChrysirbOmgtransdermallyQD

A Zinc 50100mgpo QD

A DIM 206400mgpo QD

A Saw Palmetto 320mpgo QD

i Progesterone-A0mgtransdermalyQD

A Anatrozoleg/Arimide® 0.5mg 13 times a week
A Can precisely contrebktradiol
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Case #1 R.W.

A

Married police officer
working day shifts.
Nonsmoker, nedrinker.

Complains of mild fatigue,
lack of focus, mood swings
and slight memory loss.

Also complains of
moderate Iirritability and
mildly low libido.

Ht : 726

No significant personal or
family medical history.

i DHEAS
i Estradiol
i Total Testosterone

i PSA
i InitlalDx

Wt780 200-Rigue

323.6ug/dL
13.3pg/ mL

210ng/dL
Free Testosterone
8.0pg/ mL
0.8ng/mL

A 259.9 Hormone Imbalance



A Treatment:
A Testosteron€ypionate200mg/mL
0.5mL IM once weekly

A Nutritionally: eliminated caffeine and sugar

4 1 A Exercise: increased cardio to 4 times per
week and weights 3 times per week

A DX: 257.2Hypogonadisnand 780.79
Fatigue




Case #2 T.D.

A

Married teacher active In
sports and coaching.
Nonsmoker, nedrinker.

Complains of moderate
nightly insomnia, fatigue,
and weight gain of 50Ibs.

Moderate irritability and
very low libido.

Ht : 7 \Wt6252

H/O ACL repair and
bicep tear repair. No
other significant personal
or family medical history.

A DHEAS  92.4ug/dL
A Estradiol 25.7pg/mL
i Total Testosterone

114ng/dL
A Free Testosterone

4.0pg/ mL
A PSA 0.4ng/mL
A InitialDx

A 780.79 Fatigue
A Insomnia 780.52
A Low Libido 799.81



A Treatment:
A Testosteron€ypionate200mg/mL
0.5mL IM once weekly

A Nutritionally: Decrease caffeine, eliminate sugar
and milk.

A Supplements:
A Saw Palmetto 160 mg bid

A DHEA 50mg compounded in a controlled release
capsule, one daily

REDUCE STRESS!II HAVE Sl

DX: 257.2Hypogonadisnand
780.79 Fatigue




Case #3 S.A.

A

po2l

po2l

Single, father of two living with
their mother, in the relationship
for eleven yrs. Nonsmoker, non
drinker. Works as an
entertainment promoter.

Complains of severe fatigue
despite very active lifestyle,
memory loss, and weight gain.

Very concerned about mild

p!

b p2

erectile dysfunction especially the :

firmness of his erections, and
very low libido.

Ht 7 2 Wt 201.6

No significant person or family
medical history.

DHEAS 87.1ug/dL
Estradiol 14.8pg/ mL
Total Testosterone
227ng/dL
Free Testosterone
7.3pg/ mL
PSA 1.7ng/mL
FSH 2.4mlIUMmL
Initial Dx:

A 780.79 Fatigue
A 799.81 Low Libido



S.A.

A Treatment:

A Testosteron€ypionate200mg/mL
0.5mL IM once weekly

A Supplements:
A Adrenal Support, recommended dosage

A DHEA compounded controlled release 50mg
capsules, one daily

A Melatonin compounded 2mg sustained release
capsules, -2 po QHS

Dx 257.2 Hypogonadisni259.9 Hormone
Imbalance, 780.52 Insomnia

37
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