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The Hypothalamus-Pituitary-Testes Axis
of Testosterone production

Hypot?alamls
GnRH

qu\!sry

Testosterone

\Oo i)

Paracrine faclors

Mechanism of Action of Testosterone

[ Testosterone |

Patential Effects of Testosts

ﬁwfdmmmmm

External genitakia,
prostate, skin, hair

Benefits
erythropoizsis, epiphyseal
bone strength, energy closure ibido
Risks
Prestate cancer benign Enythrocytosis,
prostatic hyperplasia 75le=papnea

F. Laghi et al. Eur Respir J 2009;34:975-996

The Effects of Testosterone on the Body

ROLE OF TESTOSTERONE IN THE BODY.

g e
rive,2nd aids cogniton,
memory, and feelings

Kidneys
Produces the

erythropoietin,
which increases
red blood cell
production

Muscle —\\ Renrehickt
Increases sperm production,
mass and prostrate and
strength penis growth, and

erectile function
Skin——1 .h Bone

Produces Maintains bone
hair and density, bone
sebum, and growth,and
supports bone marmow
collagen produciion of
producticn rac blood cells

oner, R 3. et ) Am ol Crciol 2016; 67(5]:545-57,
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< Massachusetts Male Aging Study : MMAS >
oH : 40-704, N=1,15

132274
SHAEAHZ: | 16 %4
Q2| HAEAHZ: | 28 %4
L0 AB AEAHE : | 25%/4
Androstenedione : . 04%/yr
Dehydroepiandrosterone : | 1.4%/yr

2328 57
4522 A3t 32Z(SHBG): 1 13 %/
g3l 52R 1 09%/d, HENATEZ : + 31%/
T2E -+ 53%/d

3.9 7%t UREn, Bew 87, 192 4E2 18 Y0 S
22 2480, 2137 A 10- 13% 2250 218

Feldman et al. J Clin Endocrinal Metab 2002,87:589-598

BRI RaOHYag, SHRY S4T 85 Yysee
AB(HR 233 49 499 H2H 0s2)0z 55 N9
Re YYH, Yo 532

Aging Mals. 2015 Mar:18(1):5-15

Testosterone deficiency

« Increasingly common problem with significant health
implications

« Improving the diagnosis and management of TD in adult
men should provide somatic, sexual, and psychological
benefits and subsequent improvements in quality of life.

British Society for Sexual Medicine Guidelines on Adult Testosterone Deficiency, With
Statements for UK Practice. J Sex Med 2017:14:1504e1523.

Clinical signs and symptoms suggestive of TD

Sexual Physical

Delayed puberty Decreased body hair

Small testes Gynacomastia

Infertility Decreased muscle mass and strength
Decreased sexual desire and activity Hot flushes or sweats

Decreased frequency of sexual thoughts Sleap disturbances

Erectile dysfunction Fatigue

Delayed ejaculation Osteoporosis, height loss, low trauma fractures

Decreased volume of gjaculate
Decreased or absent morning or night-time eracticns
Cardiometabolic Psychological

Increased BMI or obesity Changes in mood (eg, anger, irritability, sadness, depression)

Visceral obesity Decreased well-being or poor self-rated health
Metabolic syndrome Decreased cognitive function (including impaired concentration,

verbal memory, and spatial performance)

Recommend the investigation of hypogonadism
in men with the following conditions

+ Low libido / Poor moming erections / Erectile dysfunction

» Depressed mood / Fatigue / Decreased vitality / Cognitive
impairment

» Insulin resistance / Obesity / abdominal obesity / Metabolic syndrome
+ Arterial hypertension / Diabetes mellitus type 2

» Decreased muscle mass and strength

» Decreased bone mineral density and osteoporosis

» Use of glucocorticoids, opioids, antipsychotics

Recommendations on the diagnosis, treatmant and menitoring of
hypogonadism in men. Aging Male. 2015 Mar;18(1):5-15.

Prevalence of hypogonadism in aging men
Baltimore Longitudinal Study of Aging

[ Measured by fotal T @Msasured by Free Tindex

7

% hypogonadism

iy
%
069 6062 7079 806

Age group Years)

Harman et al. J Clin Endocrinol Metab
2001;86:724-731
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Threshold continuum to hypogonadism

&
X3

Y

40 395 HE5 e
¢ S HYEEE A7} 4 £tz
“ LH upper I\m|t 0|4

% SHBG upper limit 0|4

i~
S
Y
=]

05 NBARBNBNE
Total Testosterone nmol / L

Testosterone levels and symptoms

Loss of o
sctrecnr

E—

o [nmee
s

Aging Male. 2015 Mar;18(1):5-15.

After 2015 quideline 0|M 2 L&

‘DEE A BOE 94 340/ 38
- OHH H0|(CAG repeat), +8H HIZE

HE ERY, EOSTYME HHER2

« Reversible Hypogonadism 7J\d4

>

Ol CHSH & HA --- PSA, not mandatory for DRE

' HAEAHE

« FAI
o CFT

Testosterone Deficiency

£ 350 ng/dl 0|3} (WHO)
200 ng/dl O[3} (NIH)
350 ng/dl 0[3H(22|L}2h
20(22L2)
200 pmol/L(S2|Lt2h

10.4 nMol/L= 300 ng/dl nMol/L x 28.8 = ng/dl

pMol/L x 0.0288 = ng/dl

Committee of Endocrine Aspect, jonal C
3 5831 83,2004

ion on ED, WHO, 1999

EMAS Group proposed 11 nmol/L as a lower cut-off value for TT.
TT level < 12.1 nmol/L in three large cohorts comprising more than 10 000
men of various ages

Algorithm for the diagnosis and treatment of LOH

Al

Measire morring ot testestarane

' ' l

Low (<8 nmal ')

Repeat testostercne meas.sement
Measure LH, FSH and PRL

Bordedine (811 amo 1) Normal (> 11 nmal 1)

| B
Repeat lostostorone
- Measure SHBG level
Caloutate froe testosterone
? J .
—
{ 1 [} ]

High

==
s

LowNormal Froe testosterone. Free testosterore
gonadotrophing gonadotophrs. Low (< 220 pmal ') Nornal (> 220 peel I
i ] l
Vemsstora |

Investigate phutary and other causes nvestigate omer causes

Perform DRE ‘ Measure serum PRL
Contrm A <4 ng ' Prutary MRI
- T Serum drugs screen
1 Messure lertn
Trl of stosterone
replscement Manage sccerangly
]
Montor
Canica response
Testortarons lovel
Requisr HMct
Serum PSA levels

Bone scans

Asian Journal of Andrology (2014) 16, 192-202
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g2 20 HEM 2 o Ofot 23
+ Old fashion

"fuel for a fire and food for a hungry timor”
PSA 5747/ HEM 21| 5747/ ETHHE ZY apparent ?

* Present opinion : saturation theory

Aoctog-
deoendent
fonh

Mcopn-
it
[

PSA or Tumor Growth

s Setration poit

‘Serum Testosterone Concentration

Serum testosterone and risk of prostate cancer (dose-
response meta-analysis): a meta-analysis
Weights

e 3250% L
491% 1

Ozase, 004+
Stattin/Finland, 2004

L L L L1
060 080 100 0140 160 200
RR for 5 nmol/L

& study included in EHPCC

BJU International 118(5) , pages 731-741, 24 FEB 2016

Prostate adverse events as derived from available meta-analyses of
randomized controlled trials on the effect of testosterone therapy vs. placebo.

Sste| T
fehy,

o ORrposkt e
__ wemeh g g g

World J Mens Health, 2017 Aug:35(2).63-76,

Testosterone therapy and prostate cancer

+ The use of TTh in the setting of CaP remains controversial due to a lack
of definitive, appropriately powered prospective controlled studies.

* Available evidence supports the overall conclusion that TTh in patients
with a history of both treated or untreated CaP is both safe and
effective, particularly in men with low risk malignancies.

« TTh in men with a history of hi?h—risk CaP is supported by small,
retrospective studies that overall show no increased risk of CaP
recurrence or progression in these men.

+ In light of the available evidence, we recommend careful consideration
of TTh in all men with an history of CaP while weighing the potential
risks with the improvement in quality of life so clearly evidenced with

Trans! Androl Urol 2016;5(6):909-920

Testosterone therapy and prostate cancer

+ The European Association of Urology uses level 3, grade B evidence to recommend that
symptomatic men who have been Surgically treated for localized prostate cancer and
fiave no sign of active disease as evident b% an undetectable PSA, a normal rectal exam,
and an absence of metastatic disease, can be cautiously considered for TRT.

* This guide\ine also specifies that patients must have a history of low risk prostate cancer,

including a loreoperatl\/e PSA of less than 10 ng/mL, Gleason score of less than 8, and
pathological stage T1-T2.

+ Patients should not be started on TRT until a minimum of one year follow-up from their
curative prostate cancer surgery.

» These guidelines do not comment on the use of TRT in the setting of active surveillance.

HEH & 20

44522 K2

tM X|2 22 radical prostactomy 31 b+ 2 114 0]20]
t2 RXEH A&

rir

=

u

r>

o

L

OF >—

Y| B2 MY M 0|A Gleason score 4-5% [ HYSEE K=

fuju
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Potential detrimental metabolic actions of
testosterone deficiency

sl sty

Vi acse [

Asian Journal of Andrology (2018) 20, 120-130

Endogenous androgens and cardiovascular disease

+ T levels are consistently lower in men with CVD

+ Low total and bioavailable T levels were associated with increased risk of aortic

atherosclerosis in elderly men, independent of age, BML SHBG, T. Chol, HDL-Chol, DM,
smoking, and alcohol intake.

+ Link between hypogonadism and increased CAD

--- Hypogonadism is thought to contribute to development of the metabolic
syndrome , which increases CVD risk

= O
oI e 2R
« Vigen et a, JAMA 2013 ; HEH U NYE
- g¥=2E K87}
dga 32 9% 37 LYYz K20

Association of Testosterone Therapy With Mortality, Myocardial
Infarction, and Stroke in Men With Low Testosterone Levels

3173 Menwhounderwent corony angiography
who had total tetosterone checed

14464 Excluded
9996 Testosterone 2300ng/dL.
2798 Recelving testosterone therzpy
before angiography
1301 Missing coronary anztomy data
R 128 tHactestosterone therapy prescribed
after myocardial infarction or stroke
112 Recelved testosterone therapy cefore
testoseronewas measured
100 Women
17 Hematocrit >50%
12 95h>4 ngml

\J

8709 Includedin study

JAMA. 2013;310(17):1829-
1836

Association of Testosterone Therapy With Mortality, Myocardial
Infarction, and Stroke in Men With Low Testosterone Levels

Hotestserene terapy 1,587/7,486 (21.2%)

Tetosteonetheany

123/ 1223 (10.1%)

HR, 1.29(95%C1,1.04-L58)
Log-rankP=02

0 20 100 150 00
Deys
o atrisk
Teststerone thaary
Vo &9 537 9 s 0
s 0 i 0 n [

JAMA. 2013;310(17):1829-1836.

Limitation of this study

2 77 B20 18
¢ R0 17.6% : THR) 10| LB ER Ky u

==

rlo

0 2

ook

+ Absolute risk
Lank v o)
199 %
256 %

oF AY
1587/7486 = 21.2 % in no T Therapy,
123/1223 =101% in T Therapy.
+ Large errors in data (20144 58)

TRE MZS0| 22 - 100 ofF ool M2l &

10089) 0140] T3 - %49 G

+ 29 medical societies petitioned JAMA to retract study
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Low testosterone is associated with increased mortality

g nd s ot et oo e yoss.

L
Survival',
times arz |
shorter in .
men with
low T

S|

Fensces om0

e
bl

* Men with low
testosterone levels
were found to have
a 88% greater
mortality risk due
to all causes than
men with normal
testosterone levels

- » Similar findings in
the EPIC-NOHgO”(
and Rancho
Bernardo studies

Shores MM et al. Arch Intern Med. 2006:166:1660-1665

Testosterone Treatment and Mortality in Men with
Low Testosterone Levels

Molly M. Shores, Nicholas L. Smith, Christopher W. Forsherg,
Bradley D. Anawatt, and Alvin M. Metsumoto

avaMNawm/ArPum Sound Heakth (avesww ‘4MS NLS, CWF AVM‘ Seatte

gion 98105; &nd Gioup Hezkth Reseaxch stttz (LS.,

(roup Health Cooperaty Aashington 9810
Context: i iatedwithi However, the
influenceof i levelsisnot known.

Objectve: The objective o thestudy was 0 ecamir
ment and mortalityin men with ow testosterone levels.

Design: This wasan ob mo
treated men, assessed with timevarying, adjusted Cox proportional hazards regression models.
ffect modifcation by age, diabete, and coronary hart cease was tested 2 prii.

Affars medical centers.

Patients Patiens induded a cchort o 1031 male veterans, aged older than £0yr, with ow tota
testasterone [<250 ngdl (8.7 nmoliter]] and no history of prostate cance, assessed between
Januzry 2001 and December 2002 and followed up through the end of 2005,

J Clin Endocrinol Metab 97: 2050-2058, 2012

Testosterone-treated men had a
longer survival time than untreated

Survival by Testosterone Trealment

LogRank p =029

',

men
Q
i)
3
o o
et
i ¢
K
8
Q T
0
Subjects at Risk

T T T T

12 u %
Months since testosterone test date

Untreatec: 1016 639 567 498 193

Treatec: 16

A1 2 &3 6

Untrezted reated

J Clin Endocrinol Metab 97: 2050-2058, 2012

2017 Feb 21 doc 10,100V amaintrvned 20139588 [£pub anac fpin]

Association of Te With Cardi lar Outcomes Among Men With
Androgen Deficiency.

Chesan TC' 4 £ usbeen & i P, Siney & Quessrberny CP*, VonderBeden &*

® Authorinfomation

Abstract

INPORTRNCE: Corirove'syexissfegarding h safx offesstzronz replacement he-apy (T2T) following fecent epott cf aninc eased
1k of adverse ca'diovaseular evenss.

OBJECTVE: Tainvestigate ! TRT and cardicy

DESIGN, SETTING, AND PARTICIPANTS: nve[ ‘0specfive conort sudy was conducted withi~ ar infegrated neath care delivey system Lfenat

1 ofa 3 ¢aded diagrogis ar eleislless
nngdLmrsm udec. The 2lgibiy w ndcw was January 1, 1939, b Decamcer 31, 2010, with ollow-up through Cecamber 31

12

EXPOSURES: Any brescribed TRT aiven by injecton, oral. o opically.

MANOUTC A card ovascularand po it atin)

inattin AV, coraryPesaseuiaizshon, nstabl angin, ske, ansientischenis atiek (TA), and sudcen cadia death [SC1)

MJtveriacle ot rogotional azards mozels we'e use: b investgate e associzion bebuezn TRT and cericvasculr o Jcomes. An
Y ofseamentweigh propensy scoe metadoiog

RESULTS: Th coharts cansistec of 6808 men (19.8%) ever dispansed festusterone (ever-TRT) (mean
cardiovas:ular everts) and 25527 men (80 2%) neve TR (man ags, 0. years; 2.0% win o
cariovassulaevents), Veian folow was 3.2 s  terquar nge (OR], 1756 veais) i ha never-TRT group s 4 2R, 2.174)
years e ever-TR™ group. The ratesofhe composiz card ovascu ar and po nbwere 23 91s 16 cer 1000 persan-years nthe never-TRT
andever-TRT grougs fespzedvaly. The adjusled hazerd -atic (HR) fzr e compasite cartiovascular end poirtin the 2ver-TRT gro.p wes
0£7(35% C1,0£2073 Similarresuls we's seen when ome was feskized f combired soke events (shose and TA| (H
5% C1,062-1.84) 2 d combine cardiac even's |AM, SCD, unstable argira, revascu arzaton praced (MR, 066; 95% CI 0

cars; 4% wilhpror

CONC E; Amang men wh f i Wth 2 ower
tigk of cardiovascular oulcomes over & medan follow-up of 3 4 years.

CV outcomes by TRT
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JAMA 2017, Feb 21

Normalization of testosterone level is associated
with reduced incidence of myocardial infarction
and mortality in men

Rishi Sharma', Olurinde A. Oni', Kamal Gupta®, Guoging Chen’, Mukut Sharma',
Buddhadeb Dawn?, Ram Sharma', Deepak Parashara®!, Virginia ). Savin®,
John A. Ambrose®, and Rajat S. Barua'?4*

s .UM Dol 0

mmeummmm Frere, CA A

et 2200 s 01 "

Aims There s asigaficant unceruiny regeding e flect oftstosterone replcement tergpy (TRT) on crdivascutr
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Methods fowTT lves. The subects were catgrzed
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Venous thromboembolism by time on current testosterone
treatment
Q

Adjusted rate ratio of VTE

12

16
Months since start of testosterone treatment

20 24

BMJ. 2015; 355: {5968,

Cardiovascular disease (CVD) events as derived from available meta-analyses of
randomized controlled trials on the effect of testosterone therapy vs. placebo.

Warld FMeas Healtn. 2017 Augd5(2):65-76,

Estimated mortality probability and 95% confidence intervals
(Cls) from the fitted logistic regression:

607 — Low T/untreated
-==- Low Tiuntreatec+95% Cl

=50 Low Tiuntreated-95% CI /
X p /
127 — Low Titreated Y
2 -==- Low Titreated+95% Cl P
g4 Low Titreated-95% C!
0 b ]
E y
5% /
Z 20 4
©
o
2
a1

0 T |

World J Diabetes 2017;8:104-11

« |2 A CHAY

oo B4 g

Meta-analysis of 59 randomized controlled trials of
testosterone substitution in hypogonadism (3,029 treated vs.
2,049 controls) (mean duration=32.5 weeks)

Ve cif

Souce #Tils Cifinmesn Ll UL pove
Body compasiion dpN0r2s
Visigh () 2 ot o4y 08 1% 0%
Viistcraumference om) 17 ——e—— -6 266 1% 082
BM (igi) ® o 025 000 0% 015
Fatmass' 2 B -t 044 -0de [2m
Loan mass ) o o5 0y 08 000
Glycometasl pofie
Faslng gyoema (V)| 23 . -3 05t 07 o
FOMA X 1 - -8 -116 -0d5 0
Total Choestere (M) 42 o2 025 001 008
Tighserides (nM) | 23 008 018 001 {009
HOL (mld) 0 00 008 001 018
Bood pressue
$BP (nHg) 1 e 08 -108 2% 03
03 mmkg) 1 —e— 0% 06 25 025

Testoslerone vs. placeto

Eur J Endocrinol 2016;174:R99-116
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Relationship Between Testosterone Levels, Insulin
Sensitivity, and Mitochondrial Function in Men
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Diabetes Care 28:1636-1642, 2005

Aging-related detrimental changes in body systems that lead
to physical function decline, with both anabolic hormone
milieu and aerobic exercise capacity playing a key role
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Endocrine Reviews, June 2012,
33(31:314-377

Leg muscle strength as derived from available randomized
controlled trials on the effect of TRT vs. placebo.

Lag musce strength
D VD (95%501) Wegh (%)
Kassexensar muscles
Bastetal [16]2014) —— 029(-085,128) 60
Clogueetal 16](1295) e 039(-067. 145) 5%
Dias 2 [10)(2018) —— 1808200 59
Ermaitorketal 20 (2008) -+ -015(041,041) 10
Gimouls tl[21] (2006) —— 104036,174) 15
Hidet e:al 22 2073) —— 013(-035.082) 9y
Stnivas Shankar tal 7] (2010 * 014(=011,038) "
‘Subots {-squared=72 6%, p=0.001) K> 037(-000,074) 5
Kace flror muscies
Borseta [16] 2014) e =050 (+145.044) m
Cogueatal 18](1208) e 043(-092, 118) 50
Diaseta/[19) (201 —— 201002320 515
Giamouls tal21] (2006) —— 194273, -118) 23
Hidoth o al 22 (20°3) . 023(-025,072) 9B
Staivas Shenkartal (2720 . 010(-014,034) "
‘Subtotl {-squared=37 4%, 0=0.000) > 02 (<075,071) “n
Overlhsquared:80.7% p=0000] © 021(012,035) 0%
NOTE: Weigh's e fom fardom fects analysis

21 0 az

G nteneriin

World J Men's Health 2018 May 36(2): 110-122

The 6-minute walk test and physical activity scale for the
elderly (PASE) scale from available randomized controlled trials
on the effect of TRT vs. placebo.

Gminute wal test ()
D

WD (95% Cl)

Vieght (%)

Hidreh et [22) 2013)
Snydoretal | (2016) 5 680(-106.18.66) 18
SiinivasShenkr et a1 [27] (2010) e 0069, %) x4
hsquared=00% p=0.835) & 0 0
Overel{Fsquared=0.0% p=0835) > 93506, 1807) 10000
422 0 @2
Control Infervention
PASE score
D WNE (95% CI) Weight (%)
T00(-2728,4.8) 2445
7.00(~47.0,61.90) a5
Sinivas-Shankar eal 27 2010) —— 2400 (313, 4487) %0
Overal (souared=.0%, p=0643) <> 18212, 3516) 10000
51 6
Control Intervention

World J Men's Health 2018 May 36(2): 110-122

Meta-analysis of the effect of testosterone on quality of life

Testosterone Placeho i, Std.
Studyor Subgrowp __Mean _SD Total Mean SO Total Weight IV, Random, 95%C1_Year IV, Random, 95% C1
NgTangFu 2016 43171 49 19 85 &1 &0% 021060018 —
Bagaria 2015, p. 660 2161 60 39105 58 53% 014}051,022) —r
Bhasin 1398 A2 10 3148 AN % 013£048,075] 1298 —E
Qrengo 2005 45 7 46 8§ 4% 0.241091,1.38) 2005 =
Merza 2005 04 133 20 106 128 18 31%  -08301.48-017 2005
‘Shores 2009 48 63 17 13 86 16 28%  -039(1.08,030 2009 )
Morales 2009 <34 83 28 46 66 20 40% 0161036067 2009 T
Emmelot-Vonk 2000 § 18 120 06 208 117 63% 0231003 048] 2009 =
Kalinehenko 2010 421077 M3 47 78T 56% 095126084 2010 e
Aversa 2010p. 776 31005 2 4 3 10 28% 1530229078 010
Srinvas-Shankar 2010 -28 28 138 15 29 1% 64%
Kenny 2010 02 08 68 01 08 B2 55% 02
‘Shigehara 2011 03 62 26 1 52 % 36% 022032077 2011
Ho2011 91 77 60 49 72 B0 53%  -056(092-019 2011
Jones 2011 42 72 108 21 73 112 62% 0200055007 2011
Spitzer 2012 0 188 70 -6 218 70 6% 019083014 2012
St 2012 41 82 20 46 94 0 33% 0281090035 2012
Behre 2012 105 101 183 72 104 17¢ 67%  -0320053-011] 2012
Hackett 2013 42 7497 29 73 102 6A% 0310059003 M3
Glansfti 2014 4 58 45 4 83 43 4f% 0.001042,042) 2014
Konaka 2016 76 169 4 77 185 66%  000K021,021] 2016
Total (95% CI) 62 1372 1000%  0.26[041,.0.11]
Heterogenelly Tau"=0.08; Chi= 6829, df= 20 (° « 0.00001); P= 11% —

Testfor overall efect

2:3%p=

00008)

Favours festo

Jesse Elliott et al. BMJ Open 2017.7:e015284

The interactions between the stress system and
the reproductive axis.
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Functional Cross-Talk Between the Hypothalamic-
Pituitary-Gonadal and -Adrenal Axes

800
' + ACTH response to restraint stress

" } in male rat
E e <
S .
£ w0 . « Individual plasma testosterone
E ; ;
g o concentration (ng/ml) in GDX,

ae . testosterone treated rats

o g .
Irect oK + Variations in ACTH responses to stress
1000 are explained by individual differences
in circulating testosterone concentrations
.~.

800 (%]
E % s . + ACTH responses in some intact males are
< 0 Pe o . & comparable tc GDX rats (top), indicating
g « a minimal or threshold concentration of

400 % testosterone that is required for

inhibition of the HPA axis
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Plasma testosterone (ng/ml)

J of Neuroendocrinology, 2002(14), 506-513

Functional Cross-Talk Between the Hypothalamic-
Pituitary-Gonadal and -Adrenal Axes
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+ ACTH and paraventricular nucleus (PVN)
Fos responses to restraint stress in
adrenal-intact, adrenalectomized (ADX)
and ADX+corticosterone (Cort) replaced
male rats as a function of gonadal status.

ACTH tpormn

+ Corticosterane replacement reversed the
stimulatory effacts of ADX on both stress-inducec
plasma ACTH and PVN Fos-immunoractivity (ir)
in rats with testis (Intact) and gonadectemized
(GDX) rats replacad with testosterone (GDX+T),
but not in GDX rats

+ This paralle! response suggests that
corticosterone and testosterone do not act
independently on stress-induced ACTH release,
but interact on stress-induced drive to the PYN
motor naurones
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J of Neuroendocrinology, 2002(14), 506-513

Functional Cross-Talk Between the
Hypothalamic-Pituitary-Gonadal and -Adrenal Axes

to individual differences in cortisol release

+ The heterogenei‘tﬁy
HPA hyperactivity --- may very well depend on the

patterns and
gonadal axis

* The variability in testosterone accounts for individual differences in
HPA responses to stress.

+ Individuals afflicted with depression show varying degrees of resistance
to antidepressant treatment.

« Emerging clinical studies now show that a subset of depressed males
are h}(pogonadal and that androgen replacement can reduce depressive
symptomology

Testosterone and Depression:
Systematic Review and Meta-Analysis

Study or Testosterone  Placebo Odds ratio

subgroup Events N Events N Weightt M-H, Fixed, 95% CI

Pope et al. 5o 010 51%  012(0.01,2.56] A
200318

Rabkin et al. 4 m a6 445 0.35[0.18,0.70) aal
20065

Rabkin et al. PR 20 3 181 0.690.28, 1.70] =
2004%

Rabkin et al. n 1 7 81 0.12[0.01, 1.21] ——A
2000

Seidman and 13 T 53 1.1210.26,491] ——
Roose 20061

Seidman ef al. T8 31 86 0.26[0.05, 1.39] ——
200512

Shores et al. 5 I 3B 102 022(0.04, 1.11] ——
20071

Total 100186 35 169 100.0%  040(0.26,0,63] A

1 T 1

Heterogeneily: ' = 580, df = 6 (p = 0.45); = 0% LU 1 0

Tt for overall effeet: Z = 4.04 (p = 0.0001) Favors - Favors

M-H: Mantel-Hoenseel test; CI: confidence interval L L

Journal of Psychiatric Practice,2009(15), 288-305
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Testosterone therapy options

Formulation

Testosterone  Transdemmal gel  Applied caily, requires  Fast onset; provide uniform Sk irtation at apalication site
1% and 2% gel dose titration and normal serum levels for  Porental for nterparsonel transfer
available g Nen-compliance long term
Testosterone  Oral capsules  Once or twice daily Lymphatic absorption Levels fluctuate
undecancate decrease liver involvement  Daily or twice-daily
commitment
Must be taken with food
Testosterone  Intramuscular  Every 10 - 14 wk adjusted  Steady-stats levels Long duration of actien prevents
undecancate  injection o maintain trough Lower frequency of drug withcrawa. in the event of
<estosterone evel > 12 administration improves aaverse side effects
nmol/L compliance
Testosterone  Intramuscular  Every 2 - 3 wk Short duration of action allows  Levels fluctuate
enanthate injection drug withcravial if there are

adverse sde sffacts

Route of Frequency of Advantages Disadvantages
administration | administration

Do the Effects of Testosterone on Muscle Strength, Physical
Function, Body Composition, And Quality of Life Persist Six
Months after Treatment in Intermediate-Frail and Frail Elderly
Men?
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AMS sexual
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British Society for Sexual Medicine recommendations
for UK practice

Recommendations—screening
Screen for TD in acult men with consistent and multiple signs of TD
g with ED, loss of sf erections, or low sexual desire
Screen for TD in all men with type 2 diabetes, BMI > 30 kg/m2, or waist circumference > 102 cm

Screen for TD in all men on long-term opiate, antipsychotic, or | i

Screen all men pi

Recommendations—diagnosis
Restrict diagnosis of TD to men wiith persistent symptoms suggesting TD and confirmed low T level
Measure fasting T levels in the morning before 11 AM, acknowledging that, in normal life, non-fasting lavels
could be up to 30% lower
Repeat TT assessment on 2 occasions by a reliable method; in addition, measure free T in men with lavels
close to lower normal range (8-12 nmol/L) or those with suspectec or known abnormal SHBG level
Measure LH serum levels to differentiate primary from secondary TD
Base decisions on therapy on publisned action lavels rather than laboratory reference ranges

Recommendations—initiating T therapy

- Perform cardiovascular, prostate, breast, and hematologic assessments before
start of treatment

- Offer T therapy to symptomatic men with TD syndrome for treated localized
low-risk prostate cancer (Gleason score < 8, stages 1-2, preoperative PSA
level < 10 ng/mL, and not starting before 1y of follow-up) and without
evidence of active disease (based on measurable PSA level, DRE result, and
evidence of metastatic disease)

- Assess cardiovascular risk factors before commencing T therapy and optimize
secondary prevention in men with established disease

Recommendations—benefits and risks of T therapy

- Beyond 6 months. there is evidence of benefit for T therapy in body composition, bone mineralization,
and features of metabolic syndrome.

- T therapy improves sexual desire, erectile function, and sexual satisfaction

- Decreases in BMI and waist size and improved glycemic control and lipid profile are observed in
hypogonadal men receiving T theraoy

- Trials of T therapy should be 6 months and maximal benefit is often seen beyond 12 months

- Fully inform the patient about expected benefits and side effects of therapy and facllitate a joint decision by
an informed patient and physician

- Fully discuss the adverse effect o T therapy and its future revarsibility on future fertility for each patient
and his partner and offer alternative treatment as necessary

- In patients with adult-onset TD, when TRT is prescrioed, offer weight-loss and lifestyle acvice as standard
managament

- In severely symptomatic patients with TT levels < 8 nmol/L, lifestyle and dietary advice alone is
unlikely to produce meaningful clinical improvement within a relevant clinical period

Recommendations—follow-up

- Assess response to therapy at 3, 6, and 12 mo and every 12 mo thereafter

- Aim for a target TT level of 15 - 30 nmol/L to achieve optimal response

- Monitor hematacrit before treatment, at 3 - 6 mo, 12 mo, and every 12 mo thereafter;
decrease dosage, or switch preparation, if hematocrit is >0.54;
if hematocrit remains high, consider stopping and reintroduce at a lower dose

- Assess prostate health by PSA and DRE before commencing TRT followed by PSA at 3
6 mo, 12 mo, and every 12 mo thereafter

- Assess cardiovascular risk before TRT is initiated and monitor cardiovascular risk
factors throughout therapy
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Summary

+ TD is a well-established and significant medical condition, encompassing somatic, sexual, and
psychological effects.

+ Tt also is associated with increased CV and all-cause mortality.

+ Clearly defined clinical symptoms should prompt swift evaluation of these and the underlying
risk factors, and further invastigations should be performed when appropriate.

+ To identify individuals who should be screened for TD, consideration should be given to
routinely asking men those at high risk. These include men with diabstes, osteoporosis or
fragility fractures, CYD, ED, and depressicn and those on long-term opiate or oral glucocorticoid
therapy.

+ T therapy is based on evidence, effective, and safe, and treatment-related sustained
normalization cf serum T levals is probably associated with lower mortality.
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