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Oplopol
Ynioyovadiopog

To KALVIKO cUVOPOMO TTOU IIPOKUTITEL OTTO TNV AdUVAHia TWV OPXEWV Va
NOLPAYOUV EMAPKELC TOOOTNTEC AVOPOYOVWV (TEcTOOTEPOVNG) 1/ Kal
oneppatolwoapiwv Adyw dtatapaxns tov vnobaAapo-vnodpucLako-
OpXLKOU afova o€ Eva | MEPLOCOTEPA EMIMEDAL.

Basin et al, JCEM, 2010;95: 2536-2559

e To KAWVIKO GUVOPOMO TIOU TIPOKUTITEL QIO TN HELWHEVN oprKn
Aewtoupyia, TNV avap.svop.svn yla tnv n)\uaa, TLOVU UITOpPEL va
NEPLAAUBAVEL TNV OPUOVIKA EKKPLON OTLO T KUTTapa Leydig
(avépoyova kat INSL3) rj/kot Twv Kuttapwv Sertoli (AMH &
avaotaAtivn-B) /Kot SltatapoxEG 0TN OMEPLATOYEVEDH.

Rey et al, Andrology, 2013;1: 3-16



Oplopol

Yrioyovadiopog evnAikwv (aVENAPKELD TECTOOTEPOVNG)

*  To KAWLKO & BLOXNHLKO CUVOPOLLO IOV OXETL(ETAL PE XaAHNAA entineda
TEOTOOTEPOVNG TO OTIOLO UIMOPEL VO TTPOKAAECEL SUGLLEVELC EMUTTWOELC OTN
Aewtovpyia MoAAwWV opyavwyv Kat Thv nototnta {wng.

» Ynoyovadlopog npwtonadng n
SdevuteponaOng (cuyyevig N EMIKTNTOG) Mn avaoTpEdioc cuVABuC

» Ynoyovadiopog odung evapéng (LOH)

» Ymnoyovadlopac mou oxetiletot pe AAAEC

naOoAOYLKEG OVTOTNTES. Mropei va givat
2A, petafoAiko cuvdpopo, avaoTtpEP oG
DAeypovwderg mabnoeig
KataOAwn, otpeg
(dep.ou(a ISAAM 2015. Lunenfeld B, et al. Aging Male .2015.18(1): 2536—-2559

[SSM 2015. Dean ], et al. ] Sex Med.2015.12:1660-1686

LOH
BloxnMIKO Kot KAWWIKO cUVOpOMOo mou oxetiletal PE TRV avénon tng nAwiog Ko
XapoKktnpiletal omd XoUnAd ENiMEdO TEOTOOTEPOVNG KOL OCUMTTWHOTO KOl

onueila utoyovadLtopou.
Nieschlag et al, Int J Androl 2005: 28;127-28
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Attioloyia vrtoyovadiopou

Hypogonadism

v

v

Primary
Hypogonadism

|

Secondary
Hypogonadism

v

*

Mixed or Combined
Hypogonadism

Late-Onset
Hypogonadism {LOH)

Peripheral
Hormonal Resistance

-5¢ reductase deficiency
-Androgen receptor

4

defects
-Aromatase deficiency

Testicular

Hypothalamic

Pituitary

-Klinefelter syndrome
-Orchitis

-Congenital or acquired
anorchia
-Mazaldescended testis
-latrogenic causes
-Testicular tumours
-ASHI (Anabolic steroid-

| induced hypogonadism)

=

Compensated or
Subclinical
Hypogonadism

Isidori A. et al, Eur Urol, 2014;65: 99-112

-Kalimann syndrome
-Idiopathic isolated or
combined releasing
hormones defects
-Constitutional
delayed puberty
-Infiltrative or immune
CNS disorders

-Hypopituitarism
.Congenial or acquired
pituitary tumors

~hypophysitis
- Pituitary apoplexy

-Androgen receptor
polymorphism (CAG
repeats)

.A.

Kataotdoelg mou oxetiovtal pe umtoyovadlopo
*O0TEOTOPWON I KATAYUO HE EAAXLOTO TPAULOTIOUO
*HIV & anwAela Bapoug
*XNA teAkoU otadiou pe alpokabapon

*MetaBoAko cuvdpopo, Naxvoapkia, ZA

* Métpla/ coBapn XAN

*Xprion omoeldwv r YAUKOKOPTIKOELO WV, OVOAYNTLKWY,
QVTLLUKNTLOOLKWY, QVTIKATAOAUTTIKWY PopUaKwY

Bashin et al, JCEM, 2010;95(6): 2536-2559




EmtidnuLoAoyLka oToyELa

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

ISSM 2015. Dean J, et al. J Sex Med.2015.12:1660-1686




KAWVLKN €lLKOVAL uTtoyovadLopou

Npwipng epPpuikig évapéng (1° 3pnvo kunong)

eApdifoAa yevvntikad opyava
e AteAn¢ appevonoinon (unoonadiag,
SLoxL6£¢ 00)XE0, KA.

NposdnPikov
eAduvapia epdaviong NBng
ekpuPopyxia
*MuwKpoL OPXELG, TIEOG KOIL TIPOOTATNG
e AvwpLun ¢wvn
e ATtoucia 1 apatn tpixwon ebnpalov,
TMPOCWTIOU, HOOXAAWV

*Euvou)oeldeilg avaAoyleg , LaKpA aKPO Kol
KOVTOC KOPUOG

¢ AVATITUY O XEPLWV> U OG KaTA 2 EK.

e[UVOLKOELONC AEKAVN

* AVETIOPKNG avamtuén LUikou LoTtou

e EAQTTWHEVN OOTLKA TTUKVOTNTA

e[ UVOLKOLOOTLOL

eMewwpévn libido, umoyovipotnta

MetednBikov

*EAaTTWOon oe§o0VAALKNG EMIOU LG

*EAQTTWON QUTOMATWVY R/KOL TTPWLVWV
OTUOEWV

*Ztutikn SuoAsttoupyia

*ALOTOPAXEG OTIEPUOTOYEVEONG —
UTtOyOoVLpOTNTA

*EAATTWON OYKOU OPXEWV

*[uvalkopaoTtia

*[1poodeuTikn EAATTWON HUIKAG pHalog

*[ayvoapkia

*EAattwon tpLyoduiag mpoowrmnou, HaoXaAwy,
epnPaiov

*OoTteomevia, 00TEOTOPWON,

*E¢aelg, eplbpwoelg

*Avaluia

*KatabAuwpn, SucBupia, StatapaxEC Uvnunc,
OUYKEVTPWONG

2€EOVOALKAL
CUUTTTWLATOL



2 UUTTTWHLOTA KOlL ONUELDL EVOELKTLKO OLVETIOAPKELOLC TEOTOOTEPOVNC

Decreased energy, vitality,
well-being and motivation*

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

Decreased mood, dipthymia,
feeling sad or blue*

Impaired cognition
Increased sleepiness or fatigue

Reduced beard growth
and body hair*

Gynaecomastia*

Hot flushes or sweats
Poor concentration and memory

Increased waist circumference

Reduced testes
and prostate volumes

[ ] Sexual symptoms
[ ] Nonsexual symptoms

[] Signs

* Jupmtwpato & onpela eLOLKA TNG AVETIAPKELOG TEOTOOTEPOVNG

Low sexual desire (libido)*
Difficulty achieving orgasm*

Infrequent morning and/or
nocturnal erection

Diminished intensity of
the experience of orgasm

Diminished sexual genital
sensation

Anaemia
Low bone mineral density

Obesity (increased body
mass index)

Reduced muscle bulk
and strength

Nature Reviews | Urology

Aversa A. & Mergenthaler A. Nat Rev Urol. 2015; 12: 641-650




EMUMTWOoELC avemapKeLoG T

9= * [layvoopkia
 XapnAa enimeda T ~

* Audidpoun oxéon

e JA & SuocAutdarpuia

* JN & auvénueévn eninmtwon
KapdLayyeLokwY cUUBapATWY

*  Auénuévn voonpotnta &
BvnoLpuotnta

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 SYNDROME/ —

Adipokines and Type 2 Diabetes
tokines

ERECTILE
DYSFUNCTION

g
s
7
=
3
E
3

* p=0.001 vs
normal levels
Inflammatory:
Leptin, resistin,
IL1, IL6, TNFa

Anti-inflammatory:
Adiponectin

CARDIOVASCULAR
Endothelial DISEASE

Dysfunction
Insulin
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

x Wu et al. N Engl J Med. 2010;363: 123-135, Tajar et al. JCEM .2010;85:
1810-1818, Pye etal. ) Clin Endocrinol Metab.2014;99: 1357-1366 Araujo AB, et al, J Clin Endocrinol Metab. 2011;96:3007-19



H anwAswa
Bapoug

avgnon
erutebwv T

AntwAeLla Bapoug & enineda T

A

Source

Stanik ef al. (26)
Hoffer et al. (27)
Pasquali ef al. (28)
Strain et al. (29)
Pritchard et al. (30)
Kaukua er al. (31)
Niskanen ef al. (32)
Hufelder et al. (33)
Reis et al. (35)

Khoo et al. (34)
Overall low-caloric dict
Bastounis et al. (41)
Globerman et al. (42)
Alagna et al. 2006 (43)
Hammoud et al. (44)
Omana et al. (45)

Reis et al.  (35)
Botella et al. (46)
Facchiano et al. (47)
Pellitero ef al. (48)
Woodard et al. (49)
Overall bariatric surgery
Overall

TT mean differences (nmol/l)

-10 -5 0 10 5 2 3 35 Differences
L . . 4 L . . . 4 in mean

4.66
343
4.01
450
5.10
2.80
4.50
0.80
-1.71

2.22

287
4.01
7.80
21.63
11.92
10.48
12.34
8.14
5.80
10.19
8.95
873
4.19

Favors no weight loss I Favors weight loss

Corona et al.European Journal of Endocrinology.2013;168:829—-843

LL,95% Cl

1.41
245
1.89
1.72
1.95
1.20
1.96
0.06
—4.46
0.61
1.68
0.27
4.82
12.98
0.69
6.60
259

287
4.68

UL, 95% CI1

7.92
441
6.13
7.28
8.25
4.40
7.4
1.54
1.04

P

0.00
0.00
0.00
0.00
0.00
0.00
0.00




Low Testosterone syndrome protects
subjects with high cardiovascular risk
burden from major adverse
cardiovascular events

oyw oelac N

H avemapkel
pPAYyOVTOC

XpOVLOC VOOO



H rtapoucia 4 T (LOH) ouvd£Bnke pe petwpévo kivbuvo
eudaviong vewv K-A enetcodbiwyv eri Betikov Lotopikov (C), evw
dev urnpée kaputa dtadopa €mt apvnTkov (B)

SYNOAO AZOQENQN ISTOPIKO (-) TIA K-A ISTOPIKO (+) MA K-A

Free from MACE at enrolment

—
m
=

History of MACE at enrolment

G}

Free fream MACE

w
v
3
E
4
-
4
[~

Follow up years

Free from MACE atenrolment Total testosterome < 12 nv at enrolment

Total testosterome > 12 nv at enrolment

——— History of MACE at enrolment




ALayvwoTko¢ alyoplOpoc vtoyovadlopou

JUUMTWHOTO & OnUELa EVOELKTIKA
urtoyovadlopou

=

Métpnon eruunédwv T ( ouvOwe 2 dopEg)

(mpwt, vnoteia)

n

Ertl xoapnAwv emumedwy

n

LH, FSH

AA (mpwtomadng, devteponabnig, AAANG attloAoyiag)

b 4

Oeparneia

ATIOKAELOMOC AAAWV
KQTOLOTACOEWV TTOU
oxetilovtal pe xapunAn
T i dLopBwoan Toug
MNoaxvoapkia,
HETABOALKO

\ ouvopouo, ZA, Ka.

~

J




AVTIUETWTILON TOU UTtoyovadLlopoU

E¢aptartal am

on Twv
LOTLKWYV TOU

* 1O Oepare

& TNV ETTL
acBevou

* TNV QLTIOA
uTtoyovadl



uTtoyovadLopLoU

at dtatrpnon Twv
OPAKTNPLOTLKWY TOU GpUAOU

Mopgdeg Beparneia

Oepareia UTTOKOT
ue T

U UMTWHUATWY TOU
V OUVOONPOTATWV

Oeparneia

pr.c'xtwv ToU
E€wyevn xo
yovadoTportL

N OTLEPLLOATOYEVEDNC

AvtAila xopnynong Gn



Oepareila umokataotaonc He T

Introduction of Reimbursement Restrictions on TRT
(March 31, 2006)
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Year, Quarter

~o—=Overall ~a-Oral ~w-Topical —e-Injected

Rate of Testosterone Use per 1,000 Men Eligible for Public Drug Coverage and Aged 65 and older.

Piszczek J, et al. PLOS.2014.



KatevBuvtnplec odnylec
International Society for the Study of Aging Male
(ISSAM) (2015)

European Association of Urology (EAU) (2015)

International Society for Sexual Medicine (ISSM)
(2015)

The Endocrine Society (2010) — Critical update 2015
AACE/ACE Position Statement (2015)

EMAS Position Statement (2015)

International Expert Consensus Resolutions (2015)
ISA, ISSAM,EAU, EAA, ASA recommendations 2009



* Emaywyn ABNng
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**H nAki OY ue T

ocrinol & Metabol.2015;29:77-90

ISAAM 2015. |. Aging Male .2015.18(1): 2536-2559

EMAS 2015



OEePATELO UTTOKOTAOTOONG TECTOOTEPOVNC OE EVIALKEC

Mopouoia CUUMTWHATWY & Napouoia tpwv (3) oefovaAikwy
oNUElWV EVOELKTLKWYV BRIt HLATWY
uTtoyovadLopoU o pELWHEVN EMBUpia

® LELWMEVEG QLUTOMOLTEG

TMPWLVEC OTUOELG
*OTUTLKNA SUuoAeLtoupyia
XapunAa enimedo TEOTOOTEPOVNG +

+

gnineda teototepovnc < 11 nmol/!

& €eAevBepng teotoOTEPOVNG <
Dolhe GR.et al. EUA guidelines on male hypogonadism in 220 pmoI/I).
EAU 2015 edition

. Wu et al, NEJM, 2010: 363;123-135
ISAAM 2015. Lunenfeld B, et al. Aging Male .2015.18(1):

2536-2559
Wang et al. ISA,ISAAM, EAU,EAA & ASA
recommendations. 2008 AV KOIL TTLO ELOLKAL KOl LOXUPA oXeTL{OpEVA
Bashin et al. An Endocrine Society clinical practice LE TNV avemapKela T

guidelines. JCEM, 2010;95(6): 2536-2559

H amouciaa toug Oev amokAeiel tnv
avOPOYOVLKN QVETIAPKELQL



Oudot emumedwyv T yLa TNV EUPAVION TWV CUUTTWUATWY UTToyovadLlopou

Threshold continuum to hypogonadism

short CAGn

Long CAGn

ST —— Avépoyovikoc urtodoxeac (AR)

Medscapee www.medscape.com

DNA-binding

Transactivation

0 5 10 15 20 25 30 35 40 45 NH,-

Total Testosterone nmol / L

(GGNGGN)

n

CTG(CAGCAGCAG),CAA Ligand-binding

Testosterone levels and sym ptO ms Source: Nat Cin Pract Urol © 2004 Nature Publishing Group

434 men (age S0-86 years)

74

69

84

Overweight 65

Lackino noentration

2-Diabetes mellitus \d

Total testosterone(nmol/l)

Depression

Heatt hes 7s
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.



OEePATELO UTTOKOTAOTOONG TECTOOTEPOVNC OE EVIALKEC

Mpotelvopeva KATWTEPA ENMIMESA TEGTOOTEPAVNG yLa T SLdyvwon tng
OLVETIAPKELAG TNG

OALKI) TEOTOOTEPOVN EAeVBepn T Entimeda T mou
(b @) ) B2 Staxwpilouv motot
EAA,ISA,ISSAM (2009) <350 ng/dl (12.1 nmol/I) <65 pg/ml (<225 pmol/l) dv5p£q Ba
_ _ wdeAnBouv amnod
Endocrine society <300 ng/dl (<10.4 nmol/l) or <50-90 pg/ml
(2010) <200 ng/dl (<6.9 nmol/I)* TN OY pe T & motot
oxL
EAU (2012) <350 ng/dl (12.1 nmol/I) <84 pg/ml (<243 pmol/I) 7

Kapiio peAetn dev

Expert opinion (2014) <400 ng/dl (13.9 nmol/I) <80-100 pg/ml (<1.5 ng/dl)

(ue padloavaocoloyikni T KOLeOp'LZEL
puEBobo)

320 ng/dl (11 nmol/l) <220 pmol/I

Morgentaler A et al. J Sex Med
2014;11:1636-1645

OAN T

EAeUBepn tectootepOVN e alomiotn nEBodo StaAuong i
UTTOAOYLOLLOC AUTAC 1 TNC BlrodLaBeotung
Vermuelen’s formula (http://www.issam.ch/freetesto.htm)



Baowkeg apxeC Beparmeiog UTOKATACTACGNG OLVOPOYOVLKAG
OLVETIALPKELOLC

 Movo duoikn
TECTOOTEPOVN OTN
Bepaneia uMOKATACTACNC

e Enimeda T 6co to SduvaTov
TILO KOVTQA 0T PUOLOAOYLKAL

350-700 ng/ml

(néoo TwV PuGLOAOYIKWY TLUWV)

Nieschlag E, Best Pract & Res Cl
Endocrinol & Metabol.2015;29:77-90

MetapfoAlopoc & BloAoyikeg dpaoelg tng T

Development of Penis, Scrotum

“ Development of pubic, axillary

and facial hair + balding
Increases Lean Body mass,

muscle size and strength

Direct

Testosterone

N

Stimulates linear growth
velocity (Central and direct on
growth plate)

Soliman et al, Andrology.2014; 3:2




>Kevaopata — AocohoyLka oxnuata T

Molecular structure. (A) Testosterone undecanoate; (B) testosterone
cypionate; (C) testosterone enanthate.

Molecular structure. Testosterone

Testosterone

Shoskes J,et al. Transl Androl Urol. 2016. Dec; 5(6): 834—-843




kevaopata T

EvéoLlpa evavOwn

evOEKAVOLKN

AladepIkA OKELACHLOTA
ooxeika patches
LN ooxeika patches
veAn (gel)

ATtO TOU GTOMOTOG XOTTLOL

® Gum and cheek (buccal cavity)

evdeKaVOILKN e Striant

* |Implantable pellets
® Testopel : surgically implanted under the skin
® Need to be replaced every 3 to 6 months

AwoBAevvoyovia

Endutetpata

Bashin et al, JCEM:2010; 2010 vol. 95 no. 6 2536-2559
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H QappakokvnTikn Twv SLtadpopwVv OKEUAOUATWY

Testosterone Patch

One patch (5 mg)

T
0

T
4

I 1 1 1 1
8 12 16 20 24
Time (hours)

>

Serum Testosterone (ng/dL)

Serum Testosterone (ng/dL)

Testosterone Enanthate

200 mg intramuscularly

T 1 T 1
8 10 12 14
Time (days)

Testosterone Gel

1 T T I
12 16 20 24
Time (hours)

Testosterone (nmol/L)

Testosterone (nmol/L]

Testosterone (nmol/L

60

SO

40

30

20

60

SO

Oral testosterone undecanoate

hours

i. m. testosterone enanthate

40 |\ -----------

30

20

3
weeks

i. m. testosterone undecanoate (Nebido®)

Sarambudi et al, Expert opin
pharmacoth.2014;15(9):1947-64




50 mg PBpaxeiac Spaong
EOTEPA TECTOOTEPOVNG

(kurtlovikn, evaveowkn) IM /
2 €f36.

n
10 mg/2 nu T dLadepuika

Jtadlakn avénon tng
doong pExpL TN doon
evnAlkwv o€ dtaotnuo 18-
24 unvwv avaioya PE TNV
nALkia Evapéng tng

QY WYNG.

Boehm U, et al, Nat Rev

Ertaywyn nPng

50-75mg paKkpdg
dpaonc eoteEpa
TEOTOOTEPOVNG

(evavBikn N kumovikn) IM
/uiva
Ytadlakn avénon tng
doon¢ KABE 6 UAVEC LEXPL
100-150 mg/unva
AM\ayn o€ 66on evnAikwy :
250 mg/ 2-3 €B6. peta amnod
3-4 xpovia

[€An: 1/3 sach 50 mg/nu
yla tov 1° xpovo

Av&non kata 1/3 sach /nu
KAOe xpovo HeExpL tn 660N
Twv 50 mg/nu tov 3°
XpOvo

Han TS & Bouloux PMG, Clin
Endocrinol.2010;72:731-737

25 mg IM / pnva pakpag
dpaoncg eotépa
TEOTOOTEPOVNG
(kuTtLovikn, evaveikn) tov
1° ypovo

50 mg / 2 €Bd to 2° xpovo.

100 mg / 2 P& tov 3°
XpPOVo.

200 mg / 2 eBS peta tov
4° xypovo ) aAAayn o€
Bepareia vokatAoTOONG
EVNALKWV

Aoon evnAikwy : 200 mg/
2 €f36.

Soliman et al,
Andrology.2014; 3:2



Ykevaopota Teotootepovnc/ AooOAOYLKA OXHUOTOA OTOUC EVAALKEG

Aocoloyia

MAeovekTrpata

MeLloveKTAMOTO/ TIOPEVEPYELEC

EvéoLpa

e EvavownT

» gvbekavoikn T

250 mg/ 2-3 €6

1000 mg, n 2n 6oon 6 €B6
HETA TNV 1n, Katomv ava 12-

14 €p6.

Mukpn dlapkela dpaong, Suvatotnta

ApEONG SLAKOTING O€ MepiMTWOon

EUDAVLIONG TTAPEVEPYELWV

JtaBepa enimeda T xwplg HEYAAEG

SLOKUMAVOELC

MeyaAec SLOKUUAVOELS TWV
emunedwyv T, KlvOUVOC TIVEULOVLKNG
MIKPOEUBOANG
MeyaAn Siapkela dpaong, XwpLig
duvartotnta apeong SLaKomnG o
nepimtwon epdavionc

TIAPEVEPYELWV

Aladepuika
* TéAn

* AuTtokOAANTO

50-100 mg/ nu

1.2-2.4 mg/ nu

YtaBepa enineda T, eukoAia xpriong &

Sduvatotnta apeong SLAKOmNC o€

TeEPUTWon eUdAVIONG TTOPEVEPYELWV

Kivbuvocg petadopag pe apeon
enadn
Epeblopoc tou déppuatog

Alokila

(evdekavoikn T)

40 mg x 3-4 / nu

Amntoppodnon amno tn Aepudikn

KukAodopla, Ukpn enBapuvon RMATOG

MeyaAeg SLOKUUAVOELG TWV

erunedwv T, moA/TAEC §OOELG

BAevvoyovia F'priyopn amoppodnon, GpucLloAoyLka EpeBlopog, ouAitida, aAAayEg
30mgx2/nu
enimeda T yeuong
Epudutebpata MeyaAn Sdiapkela Spaonc & otabepa MuwkpoemneupBaon, kivbuvog

4 x 200 mg /4-6 pnveg

eneda

HOAuvVONG 1) amoppLPng

Dolhe GR.et al. EUA guidelines on male hypogonadism in EAU 2015 edition



I6loouotaciakn kabuotépnon TnS ABNG

2toxoL tnc OY pe T otnv edpnPeia

Entaywyn tng epdavions Twv
SEUTEPOYEVWV XOPOAKTNPLOTLKWY TOU
¢dUAou

Emtitaxuvon tng avénong

Auénon tTnC CUCOWPEUONG 00TOU
AVTILETWTILON TWV P UXOAOYLKWV
ETUMTWOEWV TNG KN EUdavIong TNG
nBng

Ynoyovadilopog

Entaywyn tng epdavions twv
OEUTEPOYEVWYV XOLPOAKTNPLOTLKWY TOU
dUAoU & SLatrpnon Toug oTtnV eVALKN
wn

Mupodotnon tng taxeiac avénong
Entitevén tng emBupntng putkng padlag,
AMtwooUC LOTOU & 00TLKNC TTUKVOTNTAC
AUEnon tou peyeBouc Twy Eo0w & £Ew
YEVVNTLKWY OpYAVWV

Melwon tou kapdlayyelokol Kivduvou &
Tou Klvbuvou gudaviong tou
petaBoAilkol cuvdpopou

Entaywyn tng Yuxooe€ouaALknc
wplpovong

Xwplic va mpokAnBel emitaxuvon TS avénong tThg 0OTLKNG NALKLOC &
apPVNTLKN EMiOpaon oTn OTEPUOATOYEVEDN

Soliman et al, Andrology.2014; 3:2



OdeAn Bepameiac umokataoTaonc HeE T 0TOUC EVNALKEC

Time-dependent onset of effects of testosterone substitution * pelwon tng Bvnowpotnrtag (amo

therapy. 5.4 og 3.7 ava 100 aoBeveic xpovia)

*al&non libido

*BeAtiwon oTUTLKNC AsLtoupyiag

* avénon HUikAG padac™ & Loxvog
* eAdTTWonN tNS palag Tou

Libido

Attwdou¢ LoTtoL “ & TOou OTAXVLKOU
Alrtoug

* BeAtiwon BMD

(ENTREEN AT © SlopBwon avalpiog™

Sﬁ,?:,eef,"s':gm" * BeAtiwon 6taBeong & katdBALng

*BeAtiwon aviiotaong otnv WVooUAivn
*AUEnon TG evepyelacg & {wvtaviag
*AyVELOOLOOTOAN, HEiwon KapSLayyeLlaKoU

KlvOUVOU (avTtLdaTiKA armoTteAEoUOTO
Published in: Bruno Lunenfeld; George Mskhalaya; Michael Zitzmann; Stefan Arver; ( (b H )
Svetlana Kalinchenko: Yuliya Tishova; Abraham Morgentaler; The Aging Shores et al, JCEM 201.
Male 2015, 18, 5-15. Basaria S. Lancet, 2014:383:1250-63

Sarambudi et al, Expert opin pharmacoth.2014;15(9):1947-6
Bhasin S, et al.. Am J Physiol Endocrinol Metab. 2001;28:

S Aoocostaptwpevn amavinon otnv T



MBava odpeAn Bepameiac vmokataotaonc He T

* BeAtiwon YAuKalpkoU eAEyxou & aviiotaong otnv WWooulivn og Stafntikou

aoBevelc

Grossmann M, et al. Clin Endocrinol (Oxf) 2014,
Kapoor D et al. Eur J Endocrinol 2006;154:899-906

* BeAtiwon otutikng Aettoupylag oe aoBeveic avBektikouc oe PDEI-5
Kalinchenko SY et al., Aging Male 2003;6:94-9
Aversa A, et al. European Urology.200;45(5): 535-538

 Meilwon ocwpatikol Bapouc
Saad F et al. Int J Odes. 2016;40(1)
Saad F et, al.Obesity 2013;21(10):1975-1981

2aln
g: (1COemqpm) Values are expressed as means: SD

Si+T (Androderms modayimenth) 20 P18 with anthedogenicED not reeponders to Sddenali(Sil

- Nomal values threshold
" p<.05
** p<0.01 vs basalna/SIL

HOMA index

30 Testosterone 40 IEF-EF

L)

Placebo Testosterone

Effects of transdermal testosterone supplementation (1 mont
cavernous artery flow at Duplex ultrasound (PSV) and on erectile function

Placebo Testosterone _ i i i i = i H i
(IEF-EF) 0 R2LTRNSS YT AFISTIBENS ER {NZR ot rEspgpgine to sidenafil

Kapoor D et al. Eur J Endocrinol 2006;154:899-906 DvsfunctionEuropean Urology.2004: 45( 5): 535-538



Long-term treatment of hypogonadal men with testosterone produces substantial and
sustained weight loss

t-%

”E>¥;;t£ =
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Weight Loss (%) in 411 Obese Hypogonadal Men According to Three Different Classes of Obesity e -
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Saad F et al. Int J Obes 40(1): 162-170 (2016)

Note: Obesity class | = BMI 30 - 34.9; class Il = BMI 35 - 39.9; class Il = BMI > 4(

Parcant of Patients

Saad F et, al.Obesity 2013;21(10):1975-1981



MBavol kivbuvol/mapevepyelec Beparmeiog

*AKuR, Amapo &€
*[UvVaLKOpOOTL
*Katakpatno
Bepamneiag
*AU&non Ht
*Meiwon H
*YTtOyovLUO
* Embeivwo
* Mpootatng g\éopara:

Sarambudi et al, Expert opin
EMAS 2015



AvOpoyoVLIKN avemapKeLa & KapdLayyELOKO

Low Serum Testosterone and Mortality in Older
Men

Laughlin et al, JCEM 2008 93:68-75

Low Testosterone Associated With
Obesity and the Metabolic Syndrome

Contributes fo Sexval Dysfunction and
Cardiovascular Disease Risk in Men With
Type 2 Diabetes

Wang et al, Diabetes Care, 2011, 1669-75

The Dark Side of Testosterone Deficiency:
Type 2 Diabetes and Insuline Resistence

Traish AM et al, J Androl, 2009

Low serum testosterone and increased mortality in men

with coronary heart disease.
Malkin CJ, et al. Heart. 2010;96:1821-5

Endogenous testosterone and mortality in men: a

systematic review and meta- analysis
Araujo AB, et al. J Clin Endocrinol Metab 2011;96:3007-19

Hypogonadism as a risk factor for cardiovascular mortality
in men: A meta-analytic study

Corona G., et al. EurJ Endocrinol 2011;165:687-701



OY pe T & kapdlayyeLloko

¢ Meiwon kapdiayyeitakol Kivéuvou

BeAtiwon twv napayoviwv KvéUvou yiLa
KopSLayyELOKN) VOGO

Aversa A, et al. Effects of testosterone undecanoate on cardiovascular
risk factors and atherosclerosis in middle-aged men with late-onset
hypogonadism and metabolic syndrome: results from a 24-month,
randomized, double-blind, placebo-controlled study. J Sex Med.
2010;7:3495-3503.

Haider A, et al . Effects of long term testosterone therapy on patients
with “diabesity”:results of observational studies of pooled analyses in
obese hypogonadal men with type 2 diabetes. Int J
Endocrinol.2014;2014:683515

Jones TH, et al. Testosterone replacement in hypogonadal men with
type 2 diabetesand/or metabolic syndrome (the TIMES2 study).
Diabetes Care. 2011,;34:828-837.

Kalinchenko SY, et al. Effects of testosterone supplementation on
markers of the metabolic syndrome and inflammation in hypogonadal
men with the metabolic syndrome:the double-blinded placebo-
controlled Moscow study. Clin Endocrinol (Oxf). 2010;73:602-612.

Francomano D, et al. Effects of five-year treatment with testosterone
undecanoate on metabolic and hormonal parameters in ageing men
with metabolic syndrome. Int J Endocrinol. 2014;2014:527470.

Traish AM, et al. Death by testosterone? We think not! J Sex Med
2014;11:624-9

Meilwon tov aplOpol Twv KopSLaYYELAKWY
ocuuBapaTwy

Baillargeon J, et al. Risk of myocardial infarction in older men receiving
testosterone therapy. Ann Pharmacother. 2014,;48:1138-1144

s Au€non Kapdlayystakou Kwwvduvou

1. Basaria S, et al. Adverse events associated
with testosterone administration
N. Engl. J. Med. 363 (2010) 109-122.

2. Vigen R.,et al. Association of testosterone
therapy with mortality, myocardial infarction,
and stroke in men with low testosterone levels
JAMA 310 (2013) 1829-1836.

3. Finkle. W.D. Increased risk of non-fatal
myocardial infarction following testosterone
therapy prescription in men. PLoS One 9 (2014)
e85805.

4. Xul, et al. Testosterone therapy and
cardiovascular events among men: a systematic
review and meta-analysis of placebocontrolled
randomized trials. BMC Med. 2013;11:108

I-_L) U.S. Food and Drug Administration
r A_ Protecting and Promoting Your Health

Testosterone Products: 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

[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]

[Posted 03/03/2015]

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



OY pe T & kapdlayyeLako

*» Kapia ovuoxétion tng OY pe T pE
avénon kapdlayyeLtakol Kivduvou

Fernandez-Balsells MM,et al. Clinical review 1:
adverse effects of testosterone therapy in adult
men: a systematic review and meta-analysis. J Clin
Endocrinol Metab. 2010,;95:2560-2575.

Calof OM, et al. Adverse events associated with
testosterone replacement in middle-aged and older
men: a meta-analysis of randomized,
placebocontrolled trials. J Gerontol A Biol Sci Med
Sci. 2005;60:1451-1457.

Haddad RM, et al. Testosterone and cardiovascular
risk in men: a systematic review and meta-analysis
of randomized placebo-controlled trials.Mayo Clin
Proc. 2007,;82:29-39.

Corona G, et al. Cardiovascular risk associated with
testosterone-boosting medications: a systematic
review and meta-analysis. Expert Opin Drug Saf.
2014;13:1327-1351.

% Meiwon Bvntotntog

Shores MM, etal.Testosterone treatment and
mortality in men with low testosterone levels. J Clin
Endocrinol Metab. 2012;97:2050-2058. (neAétn

napoTnpnong)

Muraleedharan V, et al. Testosterone deficiency is
associated with increased risk of mortality and
testosterone replacement improves survival in men
with type 2 diabetes. Eur JEndocrinol. 2013;169:725-
733. (avabdpoutkn UeAETn)

Shores et al_, 2012 Muraleedharan et al., 2013
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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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EUROPEAN MEDICINES AGENCY

MEDICINES HEALTH

10 October 2014
EMA/611318/2014

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).



OY pe T & kapdiayyelakoc Kivouvocg

* AEN untapyouv enapkn BiBAtoypadika dedopéva mou va amodeLKVUOUV OTL N
TRT auédvel R HelwVEL TOV KapdlayyeLlako kivduvo.

* Kapiot peA€tn Oev eixe oxedlaotel pe mpwtapxLko TEALKO oKoTO Tt dlepelivnon
TWV ETMUMTWOEWV TNG OY pe T

* AtottoUvTalL LEYAAEC TIPOOTITIKEC TUXOLLOTIOLNUEVEC LEAETEC Yia aiopaAn
CUUTIEPACHOTA

°

AACE Reproductive Endocrinology Scientific Committee, American Association of Clinical
Endocrinologists and American College of Endocrinology : Position Statement on the association
of testosterone and cardiovascular risk. Endocr Pract.2015;21:1066—1073.

No consistent evidence of an increased risk of heart problems with testosterone medicines.
In: European Medicines Agency’s Pharmacovigilance Risk Assessment Committee. Nov 21 2014

The Endocrine Society. The risk of cardiovascular events in men receiving testosterone therapy:
an Endocrine Society statement. February 7, 2014

Fundamental Concepts Regarding TestosteroneDeficiency and Treatment: International Expert
Consensus Resolutions. Morgentaler A, et al. Mayo Clin Proc. 2016;91(7):881-896

* [lpooekTIK €eKTipnon Kwduvou — odEAOUGC O QVOPEC WE aveMApPKE T e
npoUmnapyovoa N oxt kapdlakr vooo, HEXPL va mpokupouv aodaAn dedopéva amo
HeYaAec tpoormtikég RCTs yia tnv acpaAeta tng TRT oto kapdlayyeLlako

EMAS position statement: Testosterone replacement therapy in the aging male. Dimopoulou C,,
et al. Maturitas. 2015.



OY pe T & npoommg

H maAaiotepn, KAaowk memoibnon otL n

Saturation curve, demonstrating the relationship between QUEAVOUEVN OLYKEVTPWON T TipokaAel anapaitnta

testosterone and prostate cancer. ypryopn kat kaBoAwkr avartuén npolndapxovrog Ca
TPOoOoTATN Bewpeital orypepa afactpn.

Saturation curve

 To peyeboc tou mpootdtn Kat to PSA dev
ouoxeTL(ovTal e Ta emineda Twv avdpoyovwy opou
OTO Y€VLKO TANBuoUO

Cooper CS, et al. J Urol. 1998;159:441-3

Variable- Variable- Monath JR, et al. Urology. 1995;46:58—61
dependent independent

5 growth growth

Z 1, , * Oeparmeia pe moAv vPnAEg ooelg T ya >9 pAveg

L I I 14 I 14

C O&V MPOKAAOUV aUéNon TOU OYKOU TTPOCTATN 1) TOU

-

z PSA

:

=

\ *  Avdpeg pe uPnAotepes TLHEG T n DHT &ev €xouv
Saturation Point peyaAuTepo kivuvo yia avartuén Ca mpootdtn
EVAVTL EKEIVWV UE Ta XapNAOTEPA TS A
Roddam AW, et al. J Natl Cancer Inst. 2008;100:170-83

Concentration of Growth Agent Muller RL, et al. Eur Urol. 2012;62:757-64
Published in: Bruno Lunenfeld; George Mskhalaya: Michael y H OY pe Ta dev eMdEWVWVEL TaL OLT[O(I)pCXKTLKOL
Zitzmann; Stefan Arver; Svetlana Kalinchenko; Yuliya Tishova; d)(llVCl)lJ.EV(l oc KYN

Abraham Morgentaler; The Aging Male 2015, 18, 5-15.
McVary KT, et al. Update on AUA guideline on the management

of benign prostatic hyperplasia. J Urol. 2011;185:1793-803
Pearl JA et al. J Urol 2013;190:1828-33



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.

al. Steroid

Kovac JR




OY pe T & mpootatnc

AB£Baun n enidpaocn tng xopnynong T
otov kivbuvo epdaviong Ca mpootatn

EMAS position statement: Testosterone replacement therapy in
the aging male. Dimopoulou C., et al. Maturitas. 2015.

Ta untapyovta BiBAloypadika Sedopéva
dev dpaivetal va amodelkvuouy otL n OY pe
T av&avel tov kivbuvo gudaviong Ca
TPOOTATN O€ LYLELC AVOPEC

Fernandez- Balsells et al. Clinical review 1: adverse effects of
testosterone therapy in adult men: a systematic review and
meta-analysis JCEM 95 (2010) 2560-2575

H xopriynon OY pe T pnopel va avénoel ta
entineda PSA kata 0.3 to 0.6 mg/dl
Bhasin JCEM 95 (2010) 2536—-2559

H xopniynon T o€ avdpeg pe emimeda T <8
nmol/l (250 ng/dl) === mBavN avénon
PSA L€ otaBepormoinor] Toug HETA amo 3-6
MNVEC.

Morgentaler A. & Conners WP Ill. AJA .2015;17(2): 206211

HOY e T:

Oev mpokaAel taxeia & kaBoAkA
avénon mpoumnapyovtog Ca mpootatn
N LETATPOTIN UTTOKALVLKNC VOOOU O€
KALVLKA

Mrmopet va 600l pe aopalela oe
aoBevelc pe xapunAov kwwduvou Ca
TMPOOCTATN.

Morgentaler A. & Conners WP Il
AJA .2015;17(2): 206-211

Kovac JR, et al. Steroid.2014Nov; 0:27-32



Avtevoeifelc Beparmeiac vtokataotoonC Le T

s ARNOAuUTEC

KoLPKivVOG mpooTtatn
(un eAeyxopevog N
METOLOTOTLKOG) ™,

KoLPKivog paotou,

emBupia tekvomnoinong

e IXETIKEG

alpatokpitng > 50* - 54% (* EMAS )

Yrvikn anvola coapn n Un eAeyxouevn
JoBapn cupntwpatoloyla pe anodppatin
TOU KOTWTEPOU OUPOTIOLNTIKOU CUCTAHOTOC
(LUTS) Adyw KYT ( IPPS score>19)

2oBapn 1 un eAeyXOUEVN CUUDOPNTIKN
kapdlakn avemnapkela (V)

Mn eAeyxopevn KapdLlayyeLakr vooocg

PSA > 4 ng /ml (i >3 ng/ml og atopa uPnAov
Kwvduvou ywa Ca mpootatn)

OCid1o0 N okAnpla Tou mpootatn mou dev
€xeL SlepeuvnBel

AtouLKO Lotoplko OEM i AEE to teAeutaio
6unvo*

ATOLLLKO LoTOPLKO BpopBoepuBoAikol enelcodiou
Nl OLKOYEVELAKO / OITOLLKO LOTOPLKO
npoBpopBwTtiknc katdotaonc*

* AACE Reproductive Endocrinology Scientific Committee, AAE & ACE. Endocr Pract.2015

* EMAS 2015,

Sarambudi et al, Expert opin pharmacoth.2014;15(9):1947-64, Bhasin S,et al,Best Pract & Res Cl Endocrinol & Metab 1011;25:251-270
* Dolhe GR.et al. EUA guidelines on male hypogonadism in EAU 2015 edition



NapakoAovOnon atopwv uno OY pue T

¢ Ektipnon mpo évapéne, 3, 6, 12 LAVEG LETA TNV EVAPEN Kl KATOTILV ETNCLWG

¢  Juprmtwpata & onueia
uTtoyovadLopou
* Ht

* AoKTUALKN €€€TOON TTPOOTATH
(mpo evapéng & etnolwg)

 PSA (av >40 etwv)

e Emineba T

* AoBOeveic pe kapdLayyeLaK VOOO

H xpnon epwtnpotoAoyiwv onwc:
AMS (Aging male symptom score) & ADAM (Androgen
Deficiency in Aging Men pmopel va givatl xpnotun

Enl avénoewg (>52-54%) oaAlayn amod evéowua O€
OladeppLka. Eml emipovng tTne avénong av>54% Slakomn
N /& dAeBotopn, aomipivn. Emavévapén tng aywyng pe T
O€ ILKPOTEPEC OOOELG UETA TNV OTOKATACTOON Tou Ht

OupoAoyikn ektipnon av >4 ng/ml n taxeia avénon.
Bloyia av puBuoc avénonc >0,4 ng/ml/étoc n >1,0
ng/ml Tougc mpwtoug 6 HUNVEC 1 ouvoAwkn avénon > 1
ng/ml onowadnmote oTyun

*EvavOikn T : oto pecodtaotnpa (m.x 7 nu) & mpo tng
ETOUEVNC EVEONC

*EvOEKAVOLKN T EVECLUN: TIPO TNC EMOUEVNC EVEONC
*[€An & autokOAANTa : 3-12 wpeC PeTA TNV EPapuoyn

2TevN napakoAovBnon og 6An tn Sldpkela TN Beparmneiag

ISAAM 2015. Lunenfeld B, et al. Aging Male .2015.18(1): 2536—2559 - Dolhe GR.et al. EUA guidelines on male hypogonadism in EAU 2015 edition



NMapakoAoUOnon atopwv vuno OY pue T

Box 1 | Time course of the beneficial effects of testosterone therapy®

Ertt aduvapiog BeAtiwong Sexual Interest: 3 weeks, plateauing at 12 weeks, with no further increments
‘ Erections and/or ejaculations: up to 6 months
T 0,U MTTTWHOTWY & Quality of life: 3-6 months, but maximum benefits take longer
Oonuelwyv 1o Mood improvements: 3-6 weeks with a maximum between 18 weeks and 30 weeks
UT[OVOVG.S Lo'uoo ustd ané Insulin sensitivity: 3-4 weeks
] .y Glycaemic control: 3-12 months
€UAOYO XPOVLKO SlaoTnHOL Body composition (a reduction In fat mass and walst circumference and an increase Iin

muscle mass and strength): 3—-4 months, stabilizing between 6 months and 12 months,
but can continue for years in men with metabolic disorders

Inflammation: 3-12 weeks

Bone mineral density: Stabilization of bone loss by 12 months, with Improvement noted

over 2-3 years

** EnavaéloAoynon tng OY
Juppopdwaon Aversa A. et & Mergenthaler A. Nat Rev Urol,
Aocoloyia
Entimeda T

Avalntnon aAAwv aLtiwy yla tn

OUYKEKPLUEVN CUUMTWHATOAOYL

ISAAM 2015. Lunenfeld B, et al. Aging Male .2015.18(1): 2536—2559
EMAS 2015



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

H QY pe T eival:
QIOTEAECUATLKA,
KOAQL TEKUNPLWHLEVN

Mayo Clin Proc.
2016;91(7):881-896

&
cost- effective

Arver S, et al.
Sex Med 2014;11:262-272




Fundamental Concepts Regarding Testosterone Deficiency and Treatment: International Expert Consensus

Resolutions

TABLE 1. Continued

Resolutions

7. The evidence does not support increased
risks of CV events with T therapy

8. The evidence does not support increased
risk of PCa with T therapy

9. The evidence supports a major research initiative
to explore possible benefits of T therapy for
ardiometabolic disease, including diabetes

Expert comments
Two observational studies received intense media attention after reporting
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

Serum androgen concentrations are not associated with increased risk of PCa
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

A large body of evidence suggests lower serum T concentrations are associated
with increased CV risk; higher levels are protective

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 = cytosine, adenine, guanine; CV = cardiovascular; PCa = prostate cancer; RCT = randomized controlled trial SHBG = sex homone—binding globulin;

T = testosterone; TD = testosterone deficiency.

Mayo Clin Proc. 2016;91(7):881-896






EvaAlakTikeC Beparmeiec utoyovadLopou

KatdAANAEC yLa AVIPEC
QVOTTOPAYWYLKNAC NALKLOG

Pituitary

Alotpnon YovIHOTNTOG

Clomiphene
Auénon evdoyevoug
TEOTOOTEPOVNG

*SERMS ( KAouidaivn

EvkAouidaivn

G

* AVOLOTOAELC apwHATAONG

Estrogen

A\etpolOAn,

avaoTtpalOAn

Kim et al,2013 Fertil Steril 2013;99:718-24



Oepamneia xopnynonc hCG

« hCG 1000 mg evéouulka R
uTtoS0pLlwe ava 2 NUEPEG
1500-2000 mg €vOOMULKA I
uTtoSopiwe 2 dopéc/eps.

* Au&non tou HEYEBOUC TWV OPXEWV
& tng evdoopxikng T

* ‘Evopén omepLATOYEVEDNC OE
aoBeveic pe vnoAeunopevn FSH
dpaotnpLotnta (opxeLg >8cc)

e[uvailkopaotia (1/3 Twv
TMEPLTTWOEWV)

e Aev urtapyouv 6edopEva yLa th
LoKpoxpovia achaAeLa

Exogenous testosterone/ O Hypothalimes @Selective estrogen
AAS (4 receptor modulators (+)

GnRH

Anterior Pituitary

T" T he (4

mimics LH

© ©

Sertoli Cell Leydig Cell

N i
Aromause
Spermatogenesis >
mature speim Testosterone

istrogen( 4
Aromatase inhibitors (-)

Rejuvenation homones and mechanism of action. Exogenous testosterone and anabolic androgenic steroids (AAS) negatively affect the
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.

Moss. Rejuenation homnones and spermatogenesis. Ferti Steril 2013.

T.S.Hanand & P.M.G.Bouloux, Clin Endocrinol, 2010:72;731-737
A.A. Dwyer et al. Best Practice & Research Clinical Endocrinology &
Metabolism 29 (2015) 91e103



Oeparneia xyopnynonc yovodotpomvwy

\/

% 2tov mpwTtomnadn vumoyovadLloLo

 hCG 1500 mg evdopuika N urtodopiwe 2 dopec/epo.
+

FSH 150-2251U ) 75-150 IU A rFSH 150 IU 3 ¢popec/eBS.
ylo 6-24 Unveg

e AU&non tou peyEBouc Twv OpxewWV oXeSOV 0€ OAOUC TOUC
acBevelc kol

e Jmeppatoyeveon 80-95% twv acBevwyv xwpic kpupopyia

T.S.Hanand & P.M.G.Bouloux, Clin Endocrinol, 2010:72;731-737
Boehm U, et al, Nat Rev Endocrilol.2015



Oeparneia pe avriio eyxvonc GnRH

\/

s 21OV pwTtomnadn vumoyovadlopo
e Xopnynon GnRH umtodopilwe KaTd WOELC ava 2 WPEC

* Evapén pe 5 pg kat avénon ava 2 pg kabe 4 eBoop.
(25 ng/kg BZ & otadiakn titAomoinon) *

e AU&non tou peyEBouc Twv OpxeWV oXeSOV 0€ OAOUC TOUC
aoBevelc

e Jmeppatoyeveon 90-95% twv acBevwyv xwpic kpupopyia
e XpnOLUOTIOLE(TOL OE EEELOLKEVUEVA KEVTPQL

T.S.Hanand & P.M.G.Bouloux, Clin Endocrinol, 2010:72;731-737
¥ Boehm U, et al, Nat Rev Endocrilol.2015



2UUTEpaouata - 1
 HT amnoteAel tn ocuxvotepn OY tou umtoyovadlopou
* HOY pe T evbeikvutal

2tnv edpnPeia yla emaywyn tg npng

Y€ EVNALKEC AVTPEG UE CUMTITWHOTA & onUela
uTtoyovadLlopou + xapnAad eninmeda T omoltacdrimote nAkiog

& ¢ailvetol va EXEL EVEPYETLKA QTTOTEAECUOATO OE:
AcBeveic pe 2A tumou2 & avemnapketo T

AcOeveic pe ooteomOpwon /Kol OOTEOTIOPWTLKO KATAYLO &
avemapkelo T

* HnAwia ev amoteAel evoeLén n avtevoelen tng OY pe T

e Jt nepmtwon naeo)\ovtkwv KOTOLOTALOEWV TTOU cxsulovrat LLE
OLVET[OLpKELOL T mpéenel va mponyeitot n 610pbwon avtwv pe aMavn TOU
Tpomou {wN¢ n/kat KATAAANAN GAPUAKEVTLKA oywyr & EML ETLUOVIC TOU

urtoyovadlopoy  xopnynon T



> UUTIEPACLOTAL -2
HOY e T:

dev MPETEL vaL YopnyeLtal xwplc va mponynbel n tekunpiwon tng
Sldyvwong tng avemapKkeLlac tnc & n amapaitntn AA npocEyylon

NMPEMEL va yivetal ue puolkn T, va OTOXEVEL OTNV EMiTEVEN
guyovadlopoU & UTIO TOKTLKH LOTPLKN TtapakoAouOnon

&€ paivetal va avéavel tov kapdlayyelako kivouvo & tov kivbuvo
endaviong Ca Tou MPooTATN

Tat opEAN TNG OY pe T umePLOXVOUV TWV KLVOUVWV LE TNV IMpolnobeon
OTL Sev UTIAPYOUV VTEVOELEELC yLaL TN XopnyNnon TG

H xopriynon tTn¢ o€ nAKLwUEVOUC acBeveic Ba mpemel va yiveTal HeETA
QO TIPOCEKTLKN EKTLHNON Tou wdEAoUC/ KlvOUVWV



Juunepaopata -3

H T eivat amo TIg
OpPLOVEC OTOV

avopa
dappuaxo life-style

Amapoaltntn n TPOCEKTIKN &
evidence based umnokatdotoon
NG OE ATOUO ME TEKUNPLWUEVN
QVETIAPKELQL

BooLKOTEPEC

oxL

Constant
Fatigue

Depressed \f!;_:
CA g
\ Increased

Muscle Mass

Healthy Heart

Increased
Fat Tissue

Increased =

Risk of ED
& Low Libido

Strong
Erections &

Increased
Healthy Libido

Risk of
Osteoporosis
Strong Bones

Plenty of

Man with Optimal Testosterone
MANLINESS
—

Man with Deficient Testosterone



J Sex Med 2014:11:1636—-1645

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.
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