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Hypogonadism
|

e, 4 ¥ . = a2
Primary [ Secondary Mixed or Combined Peripheral
Hypogonadism Hypogonadism Hypogonadism Hormonal Resistance

Late-Onset -5¢ reductase deficiency
Hypogonadism {LOH) -Androgen receptor
‘ defects
-Aromatase deficiency

> ¥ ¥

Testicular Hypothalamic Pituitary

-Klinefelter syndrome -Kallmann syndrome -Hypopituitarism -Androgen receptor
-Orchitis -ldiopathic isolated or .Congenial or acquired polymorphism (CAG
-Congenital or acquired combined releasing pituitary tumors repeats)

anorchia hormones defects ~-hypophysitis

-Maldescended testis -Constitutional - Pituitary apoplexy

-latrogenic causes delayed puberty

-Testicular tumours -Infiltrative or immune
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Table 1 Cross-sectional and longitudinal studies of hypogonadism in aging men

Age at
Baseline
Study (years) Diagnosis of hypogonadism Results

The Massachusetts 40-70 >3 signs or symptoms associated with low T Crude prevalence of
Male Aging Study (hypoactive sexual desire, ED, depression, androgen deficiency at
4] lethargy, inability to concentrate, sleep disturbance, baseline and follow-up

irritability and depressed mood) and total T <6.9 or was 6.0% and 12.3%
6.9-13.88 nmol/L (200-400 ng/dL) with free T
<300 pmol/L (8.9 ng/dL)

Boston Area One specific symptom (hypoactive sexual desire, ED, Crude prevalence of
Community Health osteoporosis), or 22 nonspecific symptoms (sleep symptomatic androgen
Survey [5] disturbance depressed mood, lethargy or low deficiency was 5.6%

physical performance) and total T <10.4 nmol/L
(300 mg/dL) and free T < 170 pmol/L (5 ng/dL)

European Male >3 sexual symptoms in a male with a total T Overall prevalence of

Aging Study [6] <11 nmol/L (320 ng/dL) and a free T <220 pmol/L hypogonadism was
(6 ng.dL) 2.1%

Hypogonadism in Total T <10.4 nmol/L (300 mg/dL) Crude prevalence rate of

Male (7] hypogonadism was
estimated as 38.7%

ED = eractile dysfunction; T = testosterone.

J Sex Med 2015;12:1660-1686
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Decreased energy, vitality, | Reduced beard growth
well-being and motivation* ' and body hair*

Diminished physical
or work performance Gynaecomastia*
(unable to walk >1 km)* ‘

Decreased mood, dipthymia,
feeling sad or blue*

Impaired cognition
Increased sleepiness or fatigue

Low sexual desire (libido)*
Difficulty achieving orgasm*
Infrequent morning and/or
Hot flushes or sweats nocturnal erection

Poor concentration and memory , Phigng;iggﬁgnig;egfsg?' ggfsm

. Diminished sexual genital
Increased waist circumference : sensation

Reduced testes - |
and prostate volumes ! Anaemia

' Low bone mineral density
[ ] Sexual symptoms ] Obesity (increased body

["] Nonsexual symptoms mass index)
Reduced muscle bulk

[] Signs : and strength

.. W%1&401fAf$N$+01" 71 i* '$40g$f# & (" fg$$4"+4/+4"(3#0g

Nature Reviews | Urology
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Reduced Survival in Men with Low Testosterone Levels

OBESITY LOW
TESTOSTERONE

— Men With a Normal
Testosterone Level (n=452)

— Men With an Equivocal
Testosterone Level (n=240)

— Men With a Low
Testosterone Level (n=166)

Adipose Tissue 1
Activation

METABOLIC

Dysregulation of SYN DROMEI ERECT"-E

Adipokines and Tvpe 2 Diabetes DYSFU NCTION

g
s
7
=
3
E
3

tokines * p=0.001 vs

normal levels
Inflammatory:
Leptin, resistin,
IL1, IL6, TNFa
Anti-inflammatory:
Adip tin
o CARDIOVASCULAR

Endothelial DISEASE

oystmcuon
Insulln
Resistance

Unadjusted Kaplan-Meier survival curves for the three testosterone level groups in men
aged 40 years or older.

Normal = 22 measurements of >250 ng/dL; Low = 22 measurements of <250 ng/dL
Equivocal = 21 low and 21 normal testosterone levels.

Shores MM, et al. Archives of Internal Medicine 2006;166:1660-5
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A TT mean differences (nmol/l)

Source -10 -5 0 10 5 2 3 Differences LL.95%ClI UL.95%ClI P
L . . . s . . . ! in mean

Z$f&o k"*f$ Stanik ef al. (26) 4.66 141 792 000
17/0 Hoffer et al. (27) 343 245 441 0.00
p (/ /Og Pasquali ef al. (28) 4.01 1.89 6.13 0.00
Strain et al. (29) 4.50 1.72 7.28 0.00
Pritchard et al. (30) 5.10 1.95 8.25 0.00
Kaukua er al. (31) 2.80 1.20 440 0.00
Niskanen ef al. (32) 4.50 1.96 7.4 0.00
Hufelder et al. (33) 0.80 0.06 1.54
Reis et al. (35) -1.71 446 1.04
Khoo et al. (34) 222 0.61
Overall low-caloric dict 287 1.68
f, 00+O$ Bastounis et al. (41) 401 027
- Globerman et al. (42) 7.80 482
"&*&XI 5#$T Alagna et al. 2006 (43) : | 2163 12.98
Hammoud et al. (44) i 11.92 0.69
Omana et al. (45) 10.48 6.60
Reis ef al.  (35) ' i 12.34 2.59
Botella et al. (46) 8.14
Facchiano et al. (47) 5.80 2.87
Pellitero et al. (48) 10.19 4.68
Woodard et al. (49) 8.95
Overall bariatric surgery 873
Overall 4.19

Favors no weight loss I Favors weight loss
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Low Testosterone syndrome protects
subjects with high cardiovascular risk
burden from major adverse

cardiovascular events
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History of MACE at enrolment
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Free from MACE atenrolment Total testosterome < 12 nv at enrolment

Total testosterome > 12 nv at enrolment

——— History of MACE at enrolment
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Introduction of Reimbursement Restrictions on TRT
(March 31, 2006)
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thresholds

Total testosterone(nmol/l)

0 5

short CAGn
Long CAGn

10 15 20 25 30 35 40 45

Total Testosterone nmol / L

Testosterone levels and symptoms

434 men (age S0-86 years)

.
-]

69

-
w

84

Overweight 6s

Depression g cosoanEraten . &7

Heatt hee 7
Erectile Dysfunction

Published in: Bruno Lunenfeld; George Mskhalaya; Michael Zitzmann; Stefan Arver;
Svetlana Kalinchenko; Yuliya Tishova; Abraham Morgentaler; The Aging Male 2015,
18, 5-15.
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DNA-binding

Transactivation
NHQ'

(GGNGGN)

n

Ligand-binding

CTG(CAGCAGCAG),CAA

Source: Nat Clin Pract Urol © 2004 Nature Publishing Group
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Increases Lean Body mass,
muscle size and strength
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Stimulates linear growth
velocity (Central and direct on
growth plate)
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Testosterone
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* |Implantable pellets
® Testopel : surgically implanted under the skin
® Need to be replaced every 3 to 6 months
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Testosterone Patch

One patch (5 mg)
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Obesity and the Metabolic Syndrome
Contributes fo Sexval Dysfunction and
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Testosterone Products: Drug Safety
Communication - FDA Cautions About Using

1E4G@F'D9C'6;<OBQA'DG?':6;8<6>>E<6:J'7' Testosterone Products for Low Testosterone Due
to Aging; Requires Labeling Change to Inform of
@CBU65|DG7 Possible Increased Risk of Heart Attack And

113 N 1 v 1 1 1 1 ~ Stroke
nzccn [Wbr .T Wa nC2 quCE bo 1Xbﬂ9YZnU <$1<$U ’)S:T$(E:<$T: [This information is an update to the FDA Drug Safety Communication: FDA Evaluating Risk of Stroke, Heart

>:>U >:TU<:$>Z:]|@QE<9, L’)97 K%’)#*+ ' 1_1cl' ,Gt;ll Attack, and Death with FDA-Approved Testosterone Products issued on January 31, 2014 ]

[Posted 03/03/2015]

AUDIENCE: Health Professional, Endocrinology, Urology, Family Practice, Patient



“$1"$ TSNS f(i*f--"*f.3

" *6B46'@C@HSD<@F'DF?'!('BE'+'BE'

6ARF@B;8<6>>E<6:9A".<78A79C

"W r-rYWRPAcqWcogyTWa n@ B?;<;97=f;=" K

9Sf=T.=]]=">: U] >=>U:>=TU<x=z=T9:Q< 9S\?>

@=K9 :Q:>=0e9>T=f;=" 9<Se=>W<9?QZ" B=<6
86(9:;<692%7?@*+,+ -23/*3H+#43.3 )

IncbogvT Wan@ «Y~W gWV/~Wra@j:U";9>=S';>z
>=>U:>=TUE=2?9"=e=<x% e;SS2M/=D<SU?S=T
e=K 9 0e=>W<9?Q:;: U] T9<SUce;=S@
«?9"=eU " U<>TU?29392Z"" N%;9679= M<9%$:<'%(
$:9*++3-H¥GdIGEdI %>

hnYYnYmvTWa@pWgabgaW @¥3%°9TS;Uf9:"\?9T
T;» ;< 0e=K9 :Q:>=e9>T=f;=" 9<Se=>W<9?Q:;:

U] T9<SUce;'=829"=sUNU<>TU??=§,92?209 B=<6
J;9:) *++. -C¥*24)2)

Ib’brn “T Wa@}n YZb~nqg{zcnT;:» 9::U";9>=S;>z
>=>U:>=TUMZU:>;<V0e=S;"9>;UK: 9 :Q:>=ce9>;"
T=f;=" 9<S e=>W<9?QZ 8&P%;EP<6>;0QR $?If
*+,1-,0/,0*. 403, )

" 1E4G@BP/FD=DFD67?

ANb'Wg wT  WagsVgabgaW br&@Wna,Wra nrY
b ancZaXtr ce=<’;>z ?U’ >=>U:>=TUZ=f=Z" B=<!
86(9:;<69= '%7?7@ EFGHWEFIREFIYZ _ 1"kx40
&f(f4j(0+0g

vz ncWWY«<n nr'T Wan@ pWgabgaW byWoZ{ZWZ
nggb{ZnaW¥a<« ;<"T=9:=ST;» U] ccUT>9?;3S
>=:>U:>=TUd=279" =ce=<peTUf=:\Tf;f97;< ce=<
>z >Qe=E S;9°=>=780Q);"86(9:;<69¥*+,0 -,H2/.*3 4
.00) DSTSUVWXX¥F] "G

Shores et al_, 2012 Muraleedharan et al., 2013

(=633} (n=174)

—_
(4]

—_
o

o)
2
2
™
£
5
=

Low Ttreated LowT Low T treated



,0dds ratio for m

Od de ratio for MACE

Source a1

10 100

15

lacebo,

Amebo

No. evenis No patiens No, avens No, palens

Coporhagen 5G 1086 |31)

&

o -

Hal of al, 1996 [34)

Sih ot al, 1997 [38)
Sryder of al, 1699 (40)

English af al, 2000 [42]

Seldman of o, 2001 [47]

Stakdb of al,, 2003 52|
Amory of al, 2004 |54)

Kanny of al, 2004 |58)

Svartberg of al, 2004 (60)

Brockenbrough ef al, 2006 (63)
Malkn of a!, 20C€ [€0]

Nar aal,, 2006 |72

Svanbar of al,, 2008 |81)

Chapman of al,, 2000 |34]

Legroa of al, 2000(85)
Avema of al, 2010 (89)

Avema of al, 2010 [90)

Hasana ofal, 2010(11)

Kalnchenko af al,, 2010 |®)
Srinivas Shankar of al, 2010 |a3|
Ho efal,, 2011 95|

Jores afal, 2011 (98)
Kafman of al, 2011 (97)

Betrootal, 2012 (99)
Hidreth of al, 2013 [10¢{

Owverall

- - N = = 0 0D OO0 = == N WO O - - =N -

2

Placebo

I s
L

Bwoon-»-o—-.o..oo......_.oo_.o.._._.o

BT W s RERE  REBEIBRELN @G

_.
8 =

BUTU<9$@$=>$9?2Z$Che=T>$3;<$aT\VIY I AHBGAHGLKGLE%o




FOA (2l onaeter Drug Safety Communications

FDA Drug Safety Communication: FDA cautions about using testosterone products
for low testosterone due to aging: requires labeling change to inform of possible
increased risk of heart attack and stroke with use

This information is an update to the FDA Drug Safety Communication: FDA Evaluating
Risk of Stroke. Heart Attack. and Death with FDA-Approved Testosterone Products
issued on January 31. 2014.

Safety Announcement

patients taking testosterone. Health care professionals should prescribe testosterone
therapy only for men with low testosterone levels caused by certain medical conditions
and confirmed by laboratory tests.

In addition, based on the available evidence from published studies and expert input from
an Advisory Committee meeting, FDA has concluded that there is a possible increased
cardiovascular risk associated with testosterone use. These studies included aging men
treated with testosterone. Some studies reported an increased risk of heart attack, stroke.,
or death associated with testosterone treatment. while others did not.

Based on our findings, we are requiring labeling changes for all prescription testosterone
products to reflect the possible increased risk of heart attacks and strokes associated with
testosterone use. Health care professionals should make patients aware of this possible

risk when deciding whether to start or continue a patient on testosterone therapy. We are
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PRAC review does not confirm increase in heart problems

with testosterone medicines
Committee recommends medicines can continue to be given for their
authorised uses

EAU GUIDELINES ON
MALE HYPOGONADISM

Table 5: Indications for testosterone treatment

Delayed puberty (idiopathic, Kallmann syndrome)
Klinefelter syndrome with hypogonadism

Sexual dysfunction and low testosterone

Low bone mass in hypogonadism

Adult men with low testosterone and consistent and prefer-

ably multiple signs and symptoms of hypogonadism (listed
in Table 3 and 4) following unsuccessful treatment of obesity

and comorbidities

Hypopituitarism

Testicular dysgenesis and hypogonadism
Type 2 diabetes mellitus with hypogonadism




AACE/ACE Position Statement

AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS
AND AMERICAN COLLEGE OF ENDOCRINOLOGY
POSITION STATEMENT ON THE ASSOCIATION OF

TESTOSTERONE AND CARDIOVASCULAR RISK

Neil Goodman, MD, FACE*; Andre Guay, MDD, FACE*"; Paresh Dandona, MD, PhD, FACE3;
Sandeep Dhindsa, MD?% Charles Faiman, MD, MACE®; Glenn R. Cunningham, MDS;
for the AACE Reproductive Endocrinology Scientific Committee

This recommendation is not clear. It is our opinion that
any patient being considered for TRT must undergo a thor-
ough diagnostic work-up (7-9). The decision to replace tes-
tosterone should be guided by the signs/symptoms and tes-
tosterone concentrations rather than the underlying cause.
These men should be told that we do not have definitive
studies demonstrating efficacy or risk for treating men with
these conditions. The committee agrees that the risk/ben-
efit ratio of TRT is not well established in aging-associated
e recommend that symptomatic men who hawvi
unequivocally low total and/or free testosterone
levels that are assayed on at least 2 samples drawn

AM should be considered for -

b) We advise the practicing clinician to be extra cau-
tious in the symptomatic elderly with demonstra-
bly low testosterone levels prior to embarking
on replacement therapy and to avoid treatment
of the frail elderly until better outcome data are
available.

In general, the benefits of TRT are more consistent

Health care professionals should make patients aware of
the possible increased cardiovascular risk when decid-
ing whether to start or continue a patient on testosterone
therapy. TRT should not be provided to men who have
untreated or metastatic prostate cancer or breast cancer.
Relative contra-indications include untreated severe sleep
apnea, a hematocrit >30%, severe lower urmnary tract
symptoms with an International Prostate Symptom Score
above 19, uncontrolled or poorly controlled heart failure, a
MI or cerebrovascular accident within the past 6 months,
a personal or family history of a procoagulant sfate, or a
personal history of thromboembolism (7,51).
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prostatectomy

Author Year Study Design Patient # Typeoftx Results
Calof et al. 2005 Meta-Analysis 644 TST in men with no hx of PCa | Rates of PCa, PSA >4 ng/ml, and biopsies were higher in the TST group than in placebo
although differences between the groups were not statistically significant. Higher
incidence of hematocrit =50% in TST group. The frequency of CV events, sleep apnea or
death was not significantly different between the two groups.
Shabsigh et al. 2009 Systematic Review 2292 Various No studies demonstrated that TST increased PCa risk or increased Gleason grade in
treated vs untreated men. TST did not have a consistent effect on PSA.
Morgentaler et al. 2011 | Retrospective case series 13 TST in men with untreated Mean serum total testosterone increased from 238 to 664 with no significant change in
Pca PSA or prostate volume. Biopsies in 2 men suggested upgrading. Repeat biopsy in one
man and a prostatectomy in another indicated no progression. No local progression or
distant disease.
Morales 2011 | Retrospective case series 7 TSTin men with untreated Unpredictable, variable increase in PSA with TST, Interruption of TST invariably
Pea decreased PSA to pre-therapy levels,
Morgentaler 2009 Case report | TSTin aman with untreated | Overall decline in PSA after receiving TST for 2 years. No clinical progression of disease
Pea noted.
Rhoden & Morgentaler | 2003 | Refrospective case series 75 TST in men with and without | PSA similar at baseline and 12 mo after TST in men with and without PIN. One man in
high grade PIN the PIN+ group was found to have cancer on biopsy afier abnormal DRE,
Sarosdy 2007 | Retrospective case study 3l TST in men after None showed recurrence or progression of prostate cancer. PSA < | in all patients.
brachytherapy for early
prostate cancer
Morales et al 2009 | Prospective case study 5 TST in men after external One of five patients had transitory increase in PS A after a mean follow-up of 14.5
beam radiothempy months. None had PSA levels > 1.5 ng/ml. Mean serum testosterone and improvement in
hypgonadal symptoms increased significantly.
Pastuszak et al. 2013 | Refrospective case series 13 TST after radiation therapy for | At median follow-up of 29.7 months after initiating TST, a significant increase in mean
Pca testosterone and SHBG with no significant increases in hemoglobin hematocrit PSA. No
significant increases in PS A or cancer recurrences observed at any follow-up interval.
Pastuszak et al. 2013 | Retrospective case series 103 TST in men after radical At median follow-up of 27.5 months, significant increases in testosterone and PSA in
prostatectomy both high risk and non-high risk prostate cancer groups. Referrals to radiation oncology
orsubsequent salvage therapy more frequent in reference control group. Significantly
increased number of T3b tumors in reference group vs TST group.
Agarwal & Oefelein 2005 | Retrospective case series 10 TST in men after radical At median followup of 19 months, all patients had PSA < 0.1 with statistically significant
prostatectomy improvements in serum testosterone and hypogonadal symptoms.
Kaufman & Graydon 2004 | Retrospective case series 7 TST in men after radical No biochemical or clinical evidence of cancer recurrence. PSA remained < 0.1 in all
prostatectomy patients,
Khera & Lipshultz 2009 | Retrospective case series 57 TSAT in men after radical After a mean follow up of |3 months after initiation of TST after radical prostatectomy,

no increases in PSA values were noted.
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Box 1 | Time course of the beneficial effects of testosterone therapy®

ALYV WA TR O AR OIo RN - Sexual interest: 3 weeks, plateauing at 12 weeks, with no further increments

) 1 Erections and/or ejaculatlons: up to 6 months

45#$+%1&A51'45#5NS Quality of life: 3-6 months, but maximum benefits take longer

+01"75#%4/%% Mood Improvements: 3-6 weeks with a maximum between 18 weeks and 30 weeks

0&/-1#fi*+1/,$1"4'$f&3% Insulin sensitivity: 3-4 weeks

N i Glycaemic control: 3-12 months

’k/-/$) (/#*3$|* +401f Body C0mp05|t|0n (a reduction in fat mass and waist circumference and an increase in

muscle mass and strength): 3-4 months, stablllzlng between 6 months and 12 months,
but can continue for years in men with metabolic disorders
Inflammation: 3-12 weeks
Bone mineral denslty: Stabilization of bone 10ss by 12 months, with lmprovement noted

over 2-3 years
" "3676R<95=>F@F'DF?'|(
w%113(25+0 Rf=T:93RZ$DShV=<>29?=TSR PS5, p$cTU
|/+/K/-T1$
(&7&"if$T

s#fhj40+0$ KkS#SF*4754#$-*$40$
+96-." (*1x#0$+%1&A451f4/K/-T1$

XYRRDS$EFGJIZ$[\<=<]=?S$8@$=>$9?Z$RV;<V$DEIEBEIBGIZG" G K
CDRY$EFGJ



TABLE 1. Resolutions of the International Expert Consensus Conference on Testosterone Deficiency and Its Treatment

Resolutions
I. TD is a well-established, sgnificant medical
condition that negatively affects male sexuality,
reproduction, general health, and quality of life

2. The symptoms and signs of TD ocaur as a result
of low levels of T and may benefit from treatment
regardless of whether there is an identified
underlying etiology

3. TD is a global public health concem

Expert comments

O TD (low levels of testosterone)
May predict increased risk of developing diabetes, metabolic syndrome
Contributes to decreased bone mineral density
Is associated with increased all-cause and cardiovascular mortality
Negatively impacts general health and quality of life

Symptoms and signs of TD occur in healthy volunteers or patients who
undergo androgen deprivation; these symptoms and signs resolve with T
normalization

Historically recognized causes of TD are rare (eg, anordhia, aaniopharyngoma,
pituitary tumor), recently termed dassical hypogonadism. These conditions
account for only a tiny fraction of men with TD

TD occurs frequently with conditions other than “classical” causes

No evidence exists to support restriction of T therapy only to men with known
underlying etiology

Prevalence rates in men range from 2% to 38% in studies from Asia, Europe,
North America, and South America

Variation in prevalence rates can be explained by differences in the operative
definition of TD and biochemial thresholds

A US study estimates an additional $190-$525 billion in health care
expenditures over 20 years due to TD

n with TD is effective, rational,
and evidence based

O High-level evidence shows T therapy effectively:
Increases sexual desire (libido) and erectile and orgasmic function
Increases lean body mass
Deageases fat mass
Improves bone mineral density

5. There is no T concentration threshold that reliably
distinguishes those who will respond to treatment
from those who will not

6. There is no scientific basis for any age-specific
recommendations against the use of T therapy
in men

O Strongly suggestive evidence for impIroyenooi-aerwee T tne gy

No study has revealed a single testosterone threshold that reliably separates those
who experience signs and symptoms of TD from those who do not, nor who will
likely respond to treatment.
Interpretation of total T concentrations is confounded by:
Interindividual variation
Varnation in serum SHBG (binds tightly to T, removing it from the bioavailable
pool)
Genetic variation in androgen sensitivity due to AR gene polymorphisms
(number of CAG repeats)

Free T can be a useful indicator of androgen status

The term age-related hypogonadism is of questionable validity since the decline
in mean serum T level with age is minor and primarily attributable to comor-
bidities, especially obesity

Older men respond well to T therapy, as do younger men

Increased risk of erythrocytosis in older men requires monitoring but does not
merit withholding T therapy if indicated

It is illogical to singe out TD as the one medical condition among many

(eg diabetes, hypertension, heart disease, cancer, arthritis) that does not merit
treatment because it becomes more prevalent with age

Continued on next page
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TABLE 1. Continued

Resolutions Expert comments

7. The evidence does not support increased Two observational studies received intense media attention after reporting
risks of CV events with T therapy increased CV risks. Both had major flaws/limitations. One misreported

results, the other had no control group
Low serum T is associated with increased atherosclerosis, coronary artery
disease, obesity, diabetes, and mortality
Several RCTs in men with known heart disease (angina, heart failure) showed
greater benefits with T vs placebo (greater time to ischemia, greater exercise
capacity)
The largest meta-analysis showed no increased risk with T therapy, reduced risk
was noted in men with metabolic conditions

No increased risk of venothrombotic events with T therapy

. The evidence does not support increased Serum androgen concentrations are not associated with increased risk of PCa
risk of PCa with T therapy nor aggressive disease
T therapy has no greater risk of PCa than placebo
Aggressivehigh-grade PCa is associated with low serum T levels
Early data suggest no inaeased risk of recurrence/progression with T therapy in
men previoudy treated for PCa

. The evidence supports a major research initiative A large body of evidence suggests lower serum T concentrations are associated

to explore possible benefits of T therapy for with increased CV risk; higher levels are protective

ardiometabolic disease, including diabetes T therapy reliably inareases lean mass, decreases fat mass, and may improve
glycemic control
Mortality rates are reduced by half in men with TD who received T therapy
compared with untreated men in observationa studies
Among men who received T therapy, those with normalized T levels had a
reduced rate of CV events/mortaity vs men with persistently low T

CAG = cqytosing, adenine, guanine; CV = cardiovascular; PCa = prostate cancer; RCT = randomized controlled trial SHBG = sex homone—binding globulin;
T = testosterone; TD = testosterone deficiency.
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n I {1 * Rejuvenation homones and mechanism of action. Exogenous testosterone and anabolic androgenic steroids (AAS) negatively affect the
O #$%& ()/ %#$| |/ 1X#f$' f$4 O$ hypothalamic-pituitary-gonadal (HPG) axis. Selective estrogen receptor modulators (SERMs) block the negative feedback of estrogen on the
HPG axis. Human chorionic gonadotropin (hCG) stimulates Leydig cells. Aromatase inhibitors prevent the conversion of testosterone to estrogen.
* 1 T
1f- (/ ) (3# f$f+ 2 k f Moss. Rejuenation homnones and spermatogenesis. Ferti Steril 2013.
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Commentary: Who Is a Candidate for Testosterone Therapy?
A Synthesis of International Expert Opinions

Abraham Morgentaler, MD,” Mohit Khera, MD,' Mario Maggi, MD,* and Michael Zitzmann, MD, PhD?

*Men’s Health Boston, Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA, USA:
'Baylor College of Medicine, Houston, TX, USA; *Sexual Medicine & Andrology, University of Florence, Florence, Italy;
Centre of Reproductive Medicine and Andrology/Clinical Andrology, University Clinics, Muenster, Germany

In summary, these expert practices generally
follow the main concepts of published guidelines,
with some important departures. What impressed
me most in learning how these experienced clini-
cians and researchers approached the problem of
identifying men who are candidates for T therapy is
their dedication to “getting it right.” Each recog-
nizes the importance that T therapy can have for a
man’s health and quality of life. Given the wide
range of effects T exerts on the body, clinicians
must be cognizant that the manifestations of TD
can vary considerably, and atypical presentations
are not rare. The lesson is that a humanistic
approach requires considering the individual as a
whole rather than as a simple blood test result, and
that in equivocal cases, there may be value in an
empirical trial of therapy.







