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Unconventional use of Testosterone treatment
(i.c. there have been no guidelines so far)

* Micropenis
* Puberty induction
» Cognitive dysfunction/depression

» Metabolic effects (Obesity, Metabolic
Syndrome, Type 2 Diabetes Mellitus and
Cardiovascular diseases)

» Late-onset hypogonadism/Ageing
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Male hypogonadism -
classification

Hypogonadism |

Primary Secondary Target organ Age-related LH .‘f.|_
hypogonadism hypogonadism resistance (T & LH +) | | hypogonadism T -
- Feminisation due to - Late onset hypo-
androgen resistance or gonadism

S-alpha-reductase LA

deficiency
LH + LH '~ - Estrogen deficit due to
T - T - aromatase deficiency

'\,'\‘

Testicular causes I Hypothalamic causes Pituitary causes
- Klinefelter syndrome - diopathic hypogonado- || . oo iearie || Prepubertal
» Orchiti tropic hypogonadism __p_._.—-—-—-—'—'_'_' L

G ___IGT:__M—-—-—'—'_' 1 = Pituitary tumors | ] rms
» Congenital or acquired* 1 * mann syndrome

anorchia » Constitutional delay of— —_— \
» Tasticular maldescent growth and development
= Testicular tumor F'ﬂstpub EI‘I:EII
Jockenhdvel F. Male hypogonadism. UNI MED Verlag Bremen fOl'ﬂ'IS

VA Giagulli et al Curr. Pharm. Des, 2011



AACE, 2002 ISA, ISSAM, EAU, EAA and ASA EMAS

TT<7 nmol/L TT<8 nmol/L and FT<225 pmol. ~ TT<1lnmol/L and FT<220 pmol/L

+ Low libido o Low libido + Low libido
— -+ _Ewcile dysfunction o Ercctile dysfunction o Erectile dysfunction —
Condis ¢ Decreased muscle mass ¢ Decreased muscle mass and * Decreased frequency of morning %)
g ¢ Menopausal-type hot flushes strength erection il
Hypene (with acute onset of * Increased body fal 93)
Hyper hypogonadism) o Decreased body mineral density 58)
rc:'_“' »  Slow growth of body hair and osteoporosis n)
prTE ¢ Poor ability to concentrate o Decreased vitality )
s ¢ Oligospermia and azoospermia ~ »  Depressed mood ;"]5;
Insomn
i »
Headaches (wichin the last 2 weeks) 70 (84) 125 (9.4) B e gy g e e
Rheumatoid arthriis b Jik] M0 ogp  Cmc - H;'E (3740 L13 {055-1.4)
A ; 5 (1.8} 15 (L1) 0,199 Headaches (within kst 2 weeks) JL1253-38.8) 0.81 (0.58-1.11)

Nex reparted 0 (0.0) 403 B, conbdence imervik COPD, chaveic obsrtive polmoery dissase




Hypogonadism onsel

[ VEOH and ECH| LOH
| Hypogonadism etiology
Tissue spacihic effecis i
M”Qm nesds
1
[ Testosterone | [ Antiestrogens | [ Gonadotropins | DHT ][ + SeRis][SARM: ][ ER higands]
Complete androgen substitution Partial androgen substitution

Figure 3. Suggested approach to male hypogonadism acording to the age onset and etiology of the problem and patient needs.

Corona et al Exp Opin Emergin Drug, 2012




Current Testosterone Formulations on Market

Créneric name Commercial name Dases
Testosterone propionate TestovisE - 100 mg every 2-4 weeks
INJECTABLE Testosterone enantate Testovwron® Dep : 200-400 mg every 2-4 weeks
Tesrosterone imdecanoare Mebad E 1000 mg every 10-14 weeks
ORAL Testostrerone undecanoare Andnol® 120-240 mg /day
) AndrodermE 2 5-5 mg/day
Testosterone patch
Testopaich® 1.8-2 4 mg/day
i TestogelE
TRANS-DERMAL
Androgel® 50100 mg/day
Testosterone gel
Testim®E
Tostrex® 60-80 mg'day
BUCCAL Buccal Tertosteromne ___’m‘ 30 mg 1 ames a day

Testosterone Pellets 777

Giagulli et al Curr.Pharm.Design,2011




Serum T in different forms
of T application
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MICROPENIS

‘Normal mophology with < 2 DS of the mean penis length compared
with normal childern

‘Reduction of androgen secretion in 2th and 3th trimester of pregnancy

-It is associated with chromosome abnormalities (Klinefelter S, 8,13,18
chromosomes traslocation, X polysomy ) and/or gondal disgenetic and/or
androgen insensivity (PALS)
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Therapy of micropenis

« Topical DHT (gel 2,5) = 3 mg/kg/day in case of
hyponadal men and those patients with AR
resistance

» Testosterone enanatato 100 fl im. = 25 mg/

month for a three-months course and at puberty
up to 100 mg /month for 3 months

 FSH and LH treatment in case of hypogonadal
hypogonadism subjects and criptorchidism



Puberty induction




Differentation between costitutional delay of growth and

puberty and hypogonadism hypogonadotropic in men
(Rohayem J et al Andrology, 2015)

Testis volume by Prader orchidometer (>
4 ml)

Serum 1nhibin B (> 30 pg/ml)
Serum AMH (> 20 ng/ml)

Serum LH and T are not reliable
parameters

T therapy for 3-6 months



Table 3 - Serum testosterone (T) and inhibin B (1B) in basal condition and after human charionic Gn (hCG) (5000 IU/week) alone and human
reconbinant FSH (mFSH) (75 1U three times./week) alone or combined Gn therapy in & hypogonadotropic hypogonadism (HH) group.

A B C D E F
T (ng/dl) 52.5+18.5* 274,489 67.4+15.2 4345+36.7°  4836+434%9  5532s42M
1B (pg/mi) 46,3211 53,3493 5549 90,845.4¢ 102.3:14¢  130.5:28.8°99

A: basal condition; B: 3 months hCG therapy alone; C: 3 months thFSH therapy alone; D: 9 months hCG plus rhFSH therapy: 15 months hCG plus riF5H
therapy; F: 24 months hCG plus rhFSH therapy; *: mean5D; analysis of variance (ANOVA) test: 3: p<0.05, & p<0.01, % p<0.001 vs A, % p<0.05, *: p<0.01,

" p<0.001 vs D, % p<0.05, *: p<0.01 vs E. Conversion to 51 U, Tx3.467 (nmol).
Giagulli & Carbone,2006
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Schema terapeuticocon T
per I'induzione della puberta

induction of puberty in boys using testoslerone esters

Increaah%dnse schedule every 6 months:
25 mg/m” per 2 weeks I.m.

However, there have been no guidelines in
Literature until now !

Main warning: growth velocity, while testis
size remains stable.

Delmarre et al, 2008




The Role of Long-Acting Parenteral Testosterone Undecanoate
Compound in the Induction of Secondary Sexual Characteristics
in Males with Hypogonadotropic Hypogonadism

Vito A. Giagulli, MD, PhD,*t Vincenzo Triggiani, MD,* Maria D. Carbone, MD,'*
Giovanni Corona, MD, PhD,% Emilio Tafaro, MD,* Brunella Licchelli, MD,* and

Edoardo Guastamacchia, MD*

*Endocrinology and Metabolic Diseases, University of Bari “Aldo Moro,” Bari, Italy; ‘Biomedical Research Association
"Guglielmo Telesforo,” Foggia, Italy; *Institute of Clinical and Hormonal Research, Foggia, Italy; ¥Sexual Medicine and
Andrology Unit, Department of Clinical Physiopathology, University of Florence and Endocrinology Unit, Medical
Department, Azienda Usl, Maggiore-Bellaria Hospital, Bologna, Italy

Table 1 Clinical characienstics, hormonal Evels, and number of CAG repeats of patients and controls

Seris

Case Age BMI Tegis lBngin  CAG FEH LH T SHEG FT BloT
Groups Disgnosis no. (years) (hg/mer) (vourna) o) no. (L (i) (ngimL} mmiL) (ngal]  (ngil)
CG MNomompemsk 16 195:10 Z#:x11 Z3IriF 127220 WEz10 6625 765:25 G4G6:7RE 41B:3d 1265:18 276 : 6
men

HHG  idopalic i 18 23 4 45 1% 1.5 1.8 120 &0 148 3.1
dopaiiic e W 24 4 4.5 25 18 12 100 50 1.26 203
vlopamic 3 17 2% & ES5 21 0.8 1.7 130 58 1.7 402
viopamic 4 17 23 B 48 20 18 1.1 B 53 1.21 204
vBopark 6 19 24 4 as i 21 08 a2 49 1.31 an
idiopatnic B 17 26 4 48 2 18 0.8 132 50 1.88 441
nemedaz BT 7 20 24 8 a6 2 2.2 18 141 54 1.81 443
Maor BT B A 25 B 45 20 24 1.1 180 58 231 54.1
Maor BT B 2 24 10 B8 18 1.60 12 160 52 223 614

TR0 = 1.60 2492 © 131 GMT2ZN™ AT =07 2188 = 262 178 = 3™ 1182 027 1272 = R 64T  A8™ 1.7 1 038 401 = B

P .0.01; P 0.00% [Mann Usaar]
E‘fm&;hhml e lesiostarns; BMN mmmmawcﬁmmrm folcls-gimuating hormone: FT - lestosterons-free fmcton; HHG -
ymogonadvirope: ypegenadic group; LM - inonizng hormena; SHBG - s kermone binding




Table2 Height, centile, and midparent target height in hypogonadal subjects in basal condition and after 1 and 2 years
of parenteral testosterone undecanoate therapy

MPTH= Midparental target height

Case no. Basal Height (cm) Height (cm) MPTH

Diagnosis age [years)  height(cm)  Centle attyear  Centle at2years  Centle (cm)
\diopathic 1(18) 168.5 20 172 ¥ 174 50 170
\diopathic 2(17) 170 25 174 50 176.5 60 172
| diopathic 3(17) 173 50 177 [ 160 80 182
\diopathic 4(17) 1705 25 174 50 17 il 169
\diopathic 5(19) 174 50 178.5 [ 162 80 183
Idiopathic 6 (17) 77 0 1815 018 85 185

“Tniermediale Fhalassema 7 120) L I &N & 1M
Major B-thalassemia 8 (21) 166 10 168 <50 169.5 <& 172
Major f-halassemia 9 (20) 166.5 10 168 <50 169 <0 174
Calculated cantil according to Malian cross-sactional growth charts.



Testosterone deficit and
depression/cognitive
dysfunctions
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Bioavailable Testosterone and Depressed Mood in Older
Men: The Rancho Bernardo Study

ELIZARETH BARRETT-CONNOR, DENISE G. VON MUHLEN, asp
DONNA KRITZ-SILVERSTEIN

Deparimend of Family and Preventive Medicine, School of Medicine, Universify of Colifornig, San
Ihizgo, La Jolla, Colifornia S3093-0607

TABLE 4. Linear regression adjusted association between sex
hormones and BDI scores among 856 men, The Rancho Bernardo
Study

Adjusted”

Sex hormone B d‘éE B P
Testosterone —0.038 0.03 0.24
Bioavailable testosterone -0.302 0.11 0.007
Estradiol ~0.003 0.01 0.67
Bioavailable estradiol —0.006 0.01 0.42
DHT —0.363 0.18 0.048

@ Adjusted for age, weight change between vigit 1 and visit 4, and
regular exercise.

|
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Tab. n.]1 Testosterone treatment and cognitive functions: Intervention studies

Giagulli VA in press

Smudv/Anthor/vear | Age Duration | Dose Results Ref.
(yrs) (weeks)
(m/
ramnge)
Chemier 2005 (Clor | 63-85 | 6 T 10 mg|Improved spatial memory and | [23]
AD) imweekly ability, and verbal memory, no
differences in verbal fluency or
attention
Janowsky 1994 674 |12 T (scrotal | Improved spatial cognition. No | [68]
patch) 15 | effect on verbal memory, dexterity
mg daily and cogmtive flexibility
Cherrier 2001 50.80 |6 T (im) 100 | Improved spatial memory and | [69]
mg weekly ability, and verbal memory; no
effect on amention or verbal
fluency
Sih 1997 51-79 | 52 T (im) 200 | No effect on memory, recall or | [70]
mg'2 weekly verbal fluency
Keany 2002 T76.4 52 T 2.5 mg patch | No difference in cogaitive test | [71]
daily results between groups
Kenny 2004 EQ 12 T 200 mg im 3 | No difference in cognitive test | [72]
weekly results between groups
Cherrier 2002 21-46 |8 T (im) 100 | Decreased performance in tests of | [13]
mgweekly <+ | verbal memory in LN-treated
LN 125 meg | group, improved selective
oral'day aftention m T + LN group




AMMALS OF CLINICAL PSYCHIATRY

RESEARCH ARTICLE

AMMALS OFF CLINICAL PSYCHIATHY 24260011902

Impact of exogenous testosterone on mood:
A systematic review and meta-analysis of
randomized placebo-controlled trials

Hamid R. Amanatkar, MD BACKGROUND: In the last decade, there has been a surge of new clinical wri-
. LP F . "

R T R als studying the impact of exogenous testosterone on mood. The results of

Departmant of Neurology and Paychlatry these studies have been inconsistent.

Saint Louss Univeraity

St. Louss, Missour, LSA ¥ s ] 3
METHODRS: Meta-analysis of controlled dlinical trials using common

Byung-Woun Seo, PhD
TN sS 1 | Lt | 8 oy L.
e depression rating scales was performed
Abb
Morth Chicago, lingis, USA RESLLTS: Sixteen trinls with o twotnl of 944 subjects met selection criteria.
Jothika N. Manepalll, MD Muota-analysis of data showed a significant positive impact of testosterone

George T. Grossbearg, MD on mood (z = 4.592; P < 0001 ). Subgroup analysis showed a significant



Figure 2. Study flow

Relevant studies identificd and sereened
for retneval
in = 1255)

l Excluded n = 1197

Elignble studies retrieved for more
detailed evaluation
in = 58)

FIGURE 1
Flow diagram of the study selection process
Literatuse search theough Pubied and Coheare Lbrary
Search results combined for revant b 1 = 545
Aricles screened based on title and abstract
Eligitte ks idantfiad 1 = 56|

l Excluded n = 35

Potentially ehgible studies to be included
in the meta-analysis
in=23)

‘ Excluded n = 16

Studies with usable information for
depression response
in=T)

N 369 paz

56 fulHext articles for detalded svalsation

40) artiches exchuded

2 shuches wishout 3 placebo anm

B review papers

4 shudies with mulbple publications

§ shudies with dillerent depeetsion scales

1 study with phammacclogically induced hypogonadism
1 shudy withiout recessany statishical mformation

1 study with a selection bias of the control group

18 studhes are included in the analyss

N 964 paz.




TESTOSTERONE AND DEPRESSION

Table 4. Meta-analysis of the effects of testosterone vs. placebo on HAM-I) response

Study or Testosterone Placebo (ldds ratio
subgroup Events N  Events N Weightte M-H, Fixed, 85% CI
Pope et al. 3 11 0 10 5.1% 0.12 |0.01, 2.56] I < T
200315 |
[
Rabkin et al. 4 7 21 445 0.35 [0.18, 0.70] —O—
2006% I
Rabkin et al 20 18.1 0.69 [0.28, 1.70] b
2004™ :
Rabkin et al. 11 19 1 7 81 0.12 |0.01, 1.21] | & 4
20009 [
Seidman and 5 13 T 1 5.3 1.12 [0.26, 4.91] ——
Roose 2006 !
Seidman et al. 7T 13 3 13 8.6 0.26 [0.05, 1.39] —e—H
200512 i
Shores et al. B 15 3 15 10.2 0.22 [0.04, 1.11] —ap—
SOTIM i
Total 100 186 55 160 100.0% 040 [0.26, 0,63] - |
f | i |
Heterageneity: y* = 5.80, df = 6 (p = 0.45); P'= 0% 0.0 0 1 10
Test for overall effect: £ = 4.04 (p = 0.0001) Favors  Favars
lostorone  placebo

M-H: Mantel-Haenszel test; CI: confidence interval




Tahble 5. Subgroups meta-analysis

Simdy or Teainslernme Plareba el radio
subgroup Ervents N  Events N Weight M-I, Fived, #5% CI
Hypogonadism :
Fape'"? a 11 @ 1@ 14 012 Mg, 258 E i r
Rablkin™ 43 77 i | L] 125 .35 0. 18, 0Tl =i
Rakkin®™ i1 i 1 T 23 012 W0l 1210 =]
Ssidman 5 13 i 17 15 1.12 lnpa491] e
Shorss'™* & 1B i 18 022 jnd, 1.11] ——
Total W&%CIH 70 135 az nt 0.6 0.5 | 0upn, 060 (=21 E
Metorogeneily: 17 = L0 of = d (p = 0800 F = (9 Teal for overal] gffeat: £ = T80 ip = (L.0000) '1:]1 {III : I:Itl
Engonndism 1
Rabkis® 13 38 m m &1 oRm fo/2a, 1700 il
Baidman't 7 13 3 1 2 036 h00s, 138 ._.._.,:...
Total (85%CI 20 E1 5 ] [ | TS 04E s, 1.21] N
Heterageneity: 1" = LOU, df = § (p= 035 P = P Teal for averoll ffect: £ = L8 {p = 00} i i : i
LI ol ] 1o
HIVIAITES
Eabkin™ éa 77 I ELl 125 .35 .18, 07 [y
Rabkin® s m » L] 060 j0.28, 1700 i
Rabkin™ 1m o [ 7 23 013 ol 131 .
Total ESCH 77 184 2 14 100 AL 024, 0.60] [y
Metersgeneity ¥ = 250, df w 3 (p = 0205 ' » 20% Tl fir overudl effect: £ = 133 ip = 000080 o i .1
Mo HIV i
th-"’ 3 11 ] L) Li .18 Muni, 2o k = =
Radman'!! & 11 T 17 L& L12 jo2d, L0 —p—
Saudman't T 14 3 13 24 0.3 08, 1.9 D - e &
Hhorea 't A 1A a 15 e 0.3 W4, 101 [
Total 08%CH 33 - ] (] -2 LK s |08, 07 |—|—|I
Mataragensily of = 1538, df = 3 ip = 0385 P = P8, Thal for oowrall affesl £ = 280 (5 = 000 tlltll ﬂll : 1|ﬂ
TT lajeciians 1
Rabkin™ 3 38 - ] k] 5l 060 028, 170 I'—'lHI-—I
Rabkin® 11 m | T 23 0,12 jund, .31 l—-l—l.q
il antt! 5 13 T 17 LE 112 jo2a, 400 I—f—'l
Heidman' Y T 13 3 13 24 0.26 juns, 1,39 |—-|-—=-I
Total 96%Cl 48 B3 31 T8 na 004 |03, 1.03] |
Heoregeneity: " = 157, dfe J (p = @.300; P = )65, Teal for coerall affeni: X = .88 (p = 006 ulm ‘]1. : :|Iu
TT Gel W
Pope'"? a 11 @ 1@ 14 0.1F Wuni, 258 = r
Shores '™t A 15 3 15 8 033 od, 1.01) l—l—:l
Total BE%C1 11 4 3 1 43 I8 [, 0,771 b—-‘—lE
Maaregenaily: =0 13, dfs § (=i T2 P08 Tial fior aoerall gl £ = 232 (= 082 {IIl:ll l;l : 11l:|




FIGURE 2

Meta-analysis of the impact of testosterone on mood

ANNALS OF CLINICAL PSYCHIATRY

Study name Statistics for cach study Woight [fooed) Standard difference in means and 95% Cl
Standard Std diff Lower Upper Fadatre
amor  nmeans Vamance [mil. I P wenght
Pope et al, 2000 0283 0033 0080 -0516 0583 0137 801 .65
Pope et al. 2003 0BT1 1188 0759 -0519 2897 1365 172 0.70
Pope et al, 2070 0300 0484 0090 0104 1073 1614 07 590
Rabian et al, 2000 0648 1163 0420 0107 2434 179 073 127
Rabian t al, 2004 0286 0074 OD08> 0487 0BG35 0259 795 649
Rabian &t al, 2006 0201 0673 0040 0279 1088 3350 001 1320
Seximan et al, 2005 D475 0749 0228 0183 1680 15T 116 238
Seximan and Roose, 2008 0415 0082 0173 <0877 0752 -0150 880 308
exdman =t al, 2009 0B57T 1206 0432 0008 2584 1573 049 123
Shores o al, 2009 0512 1370 0280 037 2373 26T 007 208
hang et al, 2012 0159 0300 0026 -0012 0611 1888 058 1.4
Lus st al, 2006 0640 0.0 0409 -0653 1855 0839 348 130
iGltay ot al, 2010 0159 0338 0025 0023 0648 2704 035 22082
isrrepoon of al, 2000 032 0488 0108 -01582 1126 1493 138 501
Haren of o, 2005 0270 0585 0073 -1.096 -0.035 -2.000 .037 728
Ovenigo ot al, 2006 0587 0211 0345 0930 138 0380 .79 154
0073 0335 0005 0192 0478 4592 000
«1.00 .50 Q.00 0.50 1.00
Favors control Favors tesiostemns




FIGURE 3
Subgroup meta-analysis based on mean age in the selected studies

Group by i
companson Siudy name Stamsncs for sach sy

Stndard  Sad ot Lower Upper

o  nmsans Varancs Wl e I P
i) Pops ot al 2000 028 O00% 0080 056 0508 Q13T &
il Fope &t A 2003 0ET1 1988 0758 0518 2807 1585 AT
oL Pops &t 2l 2010 030 0484 0000 014 1073 e 07
i) Rabidn =8 &, 2000 0648 196 080 0107 24 1786
o) Raiidn o al, 2004 0286 0074 o008 0487 0O 0255
i) Rabicn of &, 2006 024 067 o000 02 1088 1360
< Sairfman & al, 2008 0475 0740 026 018 1680 1578
ol Soiiran and Fioose, 2006 QS 0082 073 0877 0TS 0150
i) Saidman & al, 2000 QEST 1206 04 0008 2534 1473
o Shores & al 2000 0512 13M 022 0T 297 2678
i) Zhang ot Al 2012 0300 Qs Q02 061 1S
< Gitay at &, 2010 0150 036 OPS O 0648 2104
ol Grrspoon o 3, 2000 0% 0488 o 0182 115 148
i) Q077 0408 0006 0O 0557 5978
L L gt 2l 2006 0640 O0&M 0409 0653 185 0
i) Haran & al 2008 0270 05688 0073 088 003 2080
bl Orengo &t al, 2005 0587 021 05 000 1982 0980
k) 0% 027 0053 OME 015 -1.206

100 050 il o] 050
ijﬁm Fareors iestostarone




FIGURE 4

Subgroup meta-analysis in hypogonadal vs eugonadal subjects

Group by
comparson | Study name Statrstics for sach study

Stancard Sl ot Lower Lippsar

arx N means Varance Bl ol F P
Bom Rabidn af al, 2000 0648 1163 0420 0107 2434 176 073
Bon Flabicn of &, 2008 02 052 OO0 0279 1088 3350 .0
Baoth Saidrman & al 2008 045 0798 02 0183 1630 1508 .15
Eon Luet al 2006 060 Qeln Oe00 0653 1855 DG83 348
Eonm Q1M 072 OO 0376 1047 4153 000
Eugonadal  Pope et al 2000 02333 0039 O0ad 05w 0588 0 B
Bugonadal | Rabeinotal 2004 026 Q02 OO0 0457 Qe 02 .Me
Eugonadal  Haenatal 2005 0270 0565 0073 1005 0085 2000 097
Eugonadal Q161 065 OO 0482 0151 -1024 6
Hypogonadal Pope of al 2003 Q871 1180 O 0519 2807 1385 172
Hypogonadal Pope ot al 2010 0300 0434 Q0GD D04 1073 16 07
Hypogonadal Seidman and Roose, 2006 0415 D082 Q73 08T OS2 04950 B0
Hypogonadal  Saidman & al 2000 OEST 1206 043 0008 2584 1673 040
Hypogonadal Shoms & 2l 2009 0512 1370 0282 03T 237 2678 007
Hypogonadal Zhang ot al 2012 Q1S 0300 QoS 002 Q61 1838 050
Hypogonadal Giltay &t al 2010 0150 03 O0Ps o 0648 2104 035
Hypogonadal Grinspoon & al, 2000 06 0486 01068 0152 1125 1403 136
Hypogonadal Orengo et al, 2005 0587 0211 0345 -08W 1362 0%0 .79

a 0 Q Q572 41
Hypogonadal 003 0300 0000 0208 0572 2 000 e - Al e -

Fneors placabo FaneDrs lastostamns




FIGURE 5

Subgroup meta-analysis based on level of depression

Group by
comparison Shedy name

Statistics for each study
Stanckard  Std ol Lowaer LUpper
emor  inmeans Vardance Emit it Z e
MDD Pope et al, 2003 0871 1.189 0.759 0519 2847 1.365 A7z
MDD Pope et al, 2010 0300 0.484 0080 0104 1073 18614 Jdar
MDD Seidman ot al, 2005 0.475 0.7489 0226 <0183 1.680 1576 J15
MDD Seidman and Roose, 2006 0415 00062 0173 0877 0.752 -0.150 B
MDD Orengo et al, 2005 0.587 0211 0.345 06834 1362 0,360 J19
MDD 0188 0411 0.039 0024 0788 2.080 038
Mixad Rabkin et al, 2000 0648 1,163 0420 -0.107 2434 17986 073
Mi=ed Habdon et al, 2004 0286 0.074 0.082 —-0487 0635 0259 485
Mixad Grinspoon ot al, 2000 0326 04886 0106 =0.152 1.125 1.493 36
Mixed D20 0,344 0,042 =0056 0,744 1.56HS e
[ T2 Pops et al, 2000 0.2a3 0,030 0.080 0516 0543 0137 B0
A Zhang et al, 2012 0.1509 0.300 0.025 0012 0811 1.888 i
A L ot al, 2008 0ed 00N 0408 -0.653 1.855 0.939 248
A Giltay &t al 2010 0158 0336 0.025 0,023 0648 2104 L35
A Haren et al, 2005 0270 <0585 0073 -1.085 <0.035 -2.000 03T
IR 006 0179 0008 =0.010 0368 1.859 3
SD Rabdin et al, 2006 0201 0673 0040 0279 1.066 3350 .00
SD Seidman at al, 2000 0657 1256065 0.432 0008 2584 14873 itk
sh Shores at al, 2008 0.512 1370 0.282 0387 2373 25678 i i
SD 0180 0.BOS 0032 0453 1,158 4480 000
=100




FIGURE &

Subgroup meta-analysis based on route of administration

Group by
comparison Study name Statistics for each study
Standard Std diff Lower Upper
efmor  In means Varance Hmit  limit F4 [
DHEA Rabkin et al, 2006 0201 0673 0.040 0279 1086 3350 001
CHEA 0201 0673 o040 0279 10866 3350 001
el Pope et al, 2003 0871 1.188 059 0519 2897 1365 172
el Pope el al, 2010 0300 0484 osd <0902 1073 1614 07
Gel Shores et al, 2000 0512 1.370 0262 0367 2373 2678 007
Gel Lu &t al, 20068 0640 0601 0409 0853 1.855 04939 348
el Orango et al, 2005 o587 0211 0345 0938 13862 0360 718
Gel 0215 0681 0048 0239 1083 3068 002
M Pope et al, 2000 0283 0039 oosd 0516 0533 0137 801
I Ralbkin et al, 2000 0648 1.1683 0420 0107 2434 1785 073
IM Rabkin at al, 2004 0266 0.074 0082 0487 0635 0258 795
It Seidman =t al, 2005 0475 0749 02X 0183 1680 1576 115
IM Seidrman and Roose, 2006 0415 -0.082 0173 0877 0752 0480 880
I Seidman et al, 2009 0BT  1.296 0432 0008 2584 1873 049
M4 Giltay et al, 2010 0158 0336 0025 0023 0B48 2904 035
M Gnmspoon et al, 2000 0326 0486 O10E 0152 1125 1493 136
I 0106 0316 ool 007 0524 2967 003
Oral Zhang et al, 2012 0,159 0300 0025 0012 0611 1886 069
Ciral Haren et al, 2005 0270 0585 0073 —1.085 0035 2000 037
Oral 0137 0077 001e 0481 0348 0585 2 6572
-1.00 -0.50 0,00 0.50 1.00
Favors placebo Favors testosterons

DHEA: oral dehydrospiandroaterons; Gel: transdarmal gel testostarcna; IM: intrarmuscular teafoaterons; Orak oral testosterona.
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Outcomes of androgen replacement therapy in adult male
hypogonadism: recommendations from the Htalian society
ol endocrinology

A, ML Isldor] - G, Balercis » A, E, Calogero -
. Corons = &, Ferlln « S, Framcasvil la -
D, Santl + M. Maggl

Macpivaed 11 Bay 200 47 Accopedt & Auguay 2004 S Poblodhed anlina: 1] M has 20014
i halian Society of Endoorinaolegy (STE) 2004

Other outcomes

15. We suggest that clinicians offer TS to HG men with

depression to improve depressive symptoms (2 OA00),
in addition to the established therapies for depression.



Body composition, metabolic
and cardiovascular diseases
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Testosterone supplementation and body
composition: results from a meta-analysis study
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MNumber
Sanire of irials
By commjpositbion
Weaght ikg) 12
Wil circumierence (cm) 17
BMI (kgim®) 29
Fal mass®* 42
Lean mass® 40
Glveo-mctabalic profile
F:u.ling glycemia imM) 713
HOMA, inidex 16
Total chobesters] (mbd )y 42
Triglveerides (mM) 13
HIL (eM) 400
Blood pressure
SHF (mmHg) 17
DBP {mmHg) Iy

- |

-3

Moewn dilference

| il |

X

. e

I
Testosterune v placeha

Difinmean LI UL P i
041 LY ] i3 15 K%
066 <266 135 052 7605
0,25 00 058 015 6886
0,32 44 009 oD 6820
0.5 0317 066 000 7468
034 051 007 000 5649
080 116 -045 000 5925
012 025 001 008 7359
008 018 001 009 6680
003 008 001 018 9317
0.94 |08 206 036 S3El
095 066 254 025 7042
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ORIGINAL ARTICLE
B e Adding liraglutide to lifestyle
e et A Sast, VAS Dhe et changes, metformin and
e Vo testosterone therapy boosts erectile

function in diabetic obese men with
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Prepubertal onset hypogonadism men with obesity and T2DM
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Postpubertal onset Hypogonadal men with obesity and T2DM

GIN{n = 186) mn T2 pl (o) T3 p2 (o
Age (years) 317+ 45

Duraton of diabwetes (years) 18+ 08

Hesght {cm) 171.2 4+ 5.7

Wesight (kg) 1027 + 9.1 990 + 7.6 <0.01 9317 + 63 <0.01
BAM (leg/m”) 31321+ 23 340+ 3.1 <0.01 326+ 20 <0.01
WC (om) 1037 = 7.0 991 =62 «0.01 925+ 513 <0.001
SBP (mmHg) 1558 =137 1541 = 120 <0.01 145.7 = 9.6 <0.001
DEP {mmHg) Bad =45 B55+42 <007 825+ 246 <0.01
Gly {mg/dL) 180.4 = 24 8 1555 + 19.7 0001 130.3 =+ 15.6 0. 001
HiA o (%) 91 +04 A3+03 <0.001 7.3+ 03 <0.001
TC (mg,/dL) 2066+ 208 2NE68 <+ 168 <0.01 069 < 10.8 <0.01
TC {mgy'dl) M8+ A6 190.1 <+ 27 3 «0.001 175.4 <+ 19.4 <0.001
HOL {mgy/dL) 6+ 28 190+ 26 =0 61 396+ 30 <0 07
LD (mg/dl) 147.3 = 21.3 1336+ 154 <0001 125.5 + 10.7 <0.001
T (ngJdL) M58+ 250 4661 + 636 <0.001 481.7 + 57.3 <0.001
SHEC (nmol/L) 360 + 32 7.1+ 28 <0.0% 391+ 22 <0.01
FT {ngJ/dL) 54+048 B7+ 16 <0.001 20+13 =4.13
BaoT (ng/dL) 124.6 = 13.4 204.0 + 37.1 <0.001 2 1.1 + 30.0 ={.14
N EF {sco=) 122+ 22 146+ 1.7 <0.0% 199+ 20 0. 001

5 tistically sgnificant p wslues are reported in bald. pl, ssgrificnos T2vs. T1; p2, ssgnificances T3 vs. T2; Met,
metharmiin; T, t=stostenons undscanaate ; B body mas s ndec WE waist crcumferenos: SBP, systalic blood
presuss; DEP, disstalic blbod pressuse ; Gy, ghycaemiiaa; HbA &, glycosylated hasmaglobing TC, otal dholks-
terod TG, trghyaersdes; HDAL, high-de sty hipapratesn; LDL, low density ipopmotery T, testostesne: SHBG, sex

hosmone binding globuli, FT, feee T; BaoT, baoawailable T, BEF, intemational index of Esectile Funcion.



Late-onset hypogonadism and
ageing



TRT in elderly Men

(Kaufmann JM & Vermeulen A Endocr Rew.,2005; Buvart J, Maggi M, et al J Sex Med, 2013)

« Only few RCT studies with a short duration and

about 600 subie- are treated with
T(Ti.m gel)

. Res Concerns

1. Sy e o _

5 A There were significant rise in CV side effects

' in the group of hypogonadal elder men (mean age:74yrs)

3. SR with CVD treated with T compared with group on placebo €N
trate (Basaria S et al NJEM, 2010) about
fracture

4. Body compoOS~ ase in lean

mass and a decrese In T& =
5. No definitive data about mortality



Testosterone and mortality
(Muraleedharan V & Jones TH Clin Endocrinol, 2014)
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Effects of Testosterone Treatment in Older Men

P.J. Snydes. 5. Bhasin .8 Cunmingham A M, Matsumota, A ). Shephens-Shields, LA, Cader. T.M. Gill

E_Barmei-Conmoe, 2.5 Swandlofl, & wWamg, o E . Emsnud, O E. Lanvis J-1. Fafvar, L Clla, BC_ Eeosasn, A e
)P Crandall, s B, sacsliteh, o, Ol O, Dougan, L Flufamy, S .6 Resnick, TOw, SIame 5 ARbA, 5 AaSssia
5.). Diem. X, How, T R Mohler 1, J.E Personi. N E Wenger, B Teldow_ | R Landis. angl 5.5 I|I||-r||1i-|H'_

for the Testosterone Trials investigabors=

Hypogonadal A Sexual Activity
Men = 1.0-

P<0.001
65 yrs
E
E E Testosterons
13
E
£
8o g
[ : ;
5 -- - =t
=0,2- ! ' Placebs |
-0.4 T T T T T
i} L B 9 12

Month

Mo. at Risk
Testosteraons 230 205 208 205 193
Placebo 229 198 189 150 193




B walking Ability

30—
P=0.20
£S5
= E
g Tagtottarons
E 20—
= 3
o
33
‘_E .
" = =_—n
(= | 1
g - 10— Placebo :
i e
i T
i ] 3 & Q 12
Manth
Mo. at Risk
Testosterons 193 179 174 172 172
Placebo 19% 179 171 159 165
T vitality
s P=0.30
s & '
:E = 80— T Testesterone
a3 e — - T
i g 60 =  Placebo
=
- i 40
1
g E 20—+
=
o—— | T | T
a] 3 & 9 12
M onth
MNo. at Risk
TastostErdna 236 219 217 206 203
Placebo 238 207 196 188 19]




Table 4. Adverse Events during the First Year (Treatment Period) of the
Testosterone Trials.*

Placebo Testosterone
Event IN=354]' {N:ﬂ 35‘"}
no. of participants

Prostate-related event

o
Increase in PSA level by =1.0 ng/ml 8 23
Prostate cancer 0 1 o
IPSS =19% 26 27

Hemoglobin =17.5 g/d| 0 7

Cardiovascular eventi
Myocardial infarction (definite or probable) 1 2
Stroke (definite or probable) 5 5
Death from cardiovascular causes 1 0
Myocardial infarction, stroke, or death / 7 7

from cardiovascular causes

Serious adverse events
Death 7 3
Hospitalization 78 68 -+

Otherf 6 7




Trial Flow Diagram

Records identified through

different sources

n=2747

UNPUBLISHED Studies n =649

Records removed:

Mo clinical tals n = 2287
No human species n =2
No english language n=13
No male subsjects n = 145

Full-text articles assessed for eligibility n = 300

—

Full-text articles excluded:
Women n=4

Mo T use included n =43
Mo RCT n=21

Mo placebo (or p-only) arm n= 108

Mo T-only arm n=4
Study duplicates n=18

Ongoing n =202

*
= No results available n= 372

v

Mo placebo n =26

v

Women n=21

v

NoTam n=27

Study assessed for eligibility n =1

Studies included in qualitative synthesis n =101

RCT. Randomized clinical trials;
T: Testosterane.

|

> Studies excluded (see table 6) n = 26

Studies included in quantitative synthesis (meta-analysis) n=72

Corona G et al. Expert Opin Drug Saf, published online August 19, 2014



Odds Ratio for Acute Myocardial Infarction (AMI), Acute Coronary Syndrome,
Stroke, Heart Failure, and Cardiovascular (CV) Mortality
in Subjects Treated with Testosterone or Placebo

Odds ratio for TRT Placeha
Source # Trials - 00MAGE 1 10 100 #Events # Patients #Events # Patients
AMI 14 068 030 152 034 e 1 1086 11 747
Acute coronary syndrome 15 092 043 197 0,83 g

18 1093 11 738

l+
Stroke 5 082 024 283 0.76 3 244 4 242
MNew heart failure 3 164 025 1063 060 —— 3 38T 0 193
CV mortality 13 1,14 049 266 0.76 —— 11 1173 B 928
Placebho | TS

LL: Lower limit; MACE: Major adverse cardiovascular events; MH-OR: Mantel-Haenszel odds ratio; UL: Upper limit

Corona G et al. Expert Opin Drug Saf, published online August 19, 2014



Major diagnostic category Androgen MNo androgen
MNervous system 62 (6.7) 397 (7.3)
Eye 0 (©) 6 (Q.1)
Ear, nose, mouth, and throat 10 (1.0) 79 (1.5)
Respiratory system 136 (14.6) 765 (14.1) p—
Circulatory system 253 (27.3) 1312 (24.1) —
Digestive system 130 (14.0) 614 (11.3)
Hepatobiliary system and pancreas 17 (1.8) 134 (15)
Musculoskeletal system, connective tissue 42 (45) 281 (5.2)
Skin, subcutaneous tissue, breast 28 (30) 153 (28)
Endocrine, nutritional, metabolic 26 (28) 191 (35) e
Kidney and urinary tract 61 (66) 376 (6.9)
Male reproductive system 8 (09) 29 (0.5)
Blood and immunologic disorders 15 (1.6) 89 (1.6)
Myeloproliferative disorders 8 (09) 49 (0.9)
Infectious diseases 40 (4.3) 251 (4.6)
Mental disorders 12 (1.3) 112 (1) A
Alcohol/drug abuse 5 (05) 24 (04)
Injunies, poison, drug toscity 9 (1.0) 85 (1.6)
Bums 0 (00) 1 (0.0)
Factors influencing health status &5 (7.0) 478 (8.8)
Trauma 0 (0.0) I (0.0)
Human immunodeficiency virus I (0.1) 4 (0.1)
Unspecified I (0.1) 13 (0.2)
Androgen Therapy and Rehospitalization in Bt s
Older Men With Testosterone Deficiency e = Hypogonadal men = 66 yrs

Jacduees E-II-I'F‘L‘II\ Prlx Rachel B Dasar, PRl 'I"|:r|g-|'a.r'i Kass, PRlx
Dong Zhang, PR James §. Goodwin, MO: and Elena Vialpl, MO, PhD 2016



Rounding off 1

As some clinical features can be often shared with depression
and Hypogonadism, we suggest measuring serum T in
depressed subjects who seem to show a specific resistance
to antidepressant treatments (above all in elderly men)

T substitution can better depression in hypogonadal men and
in particular in those younger than the older ones (>60 yrs)

T substitution might enhance more the minor forms of
depression than the major ones

T oral compounds are less effective compared with
intramuscular or gel formulation to improve depression in
males

No definitive evidence has been carried out about T

supplementation and cognitive dysfunction and dementia so
far.



Rounding off 2

Both serum Inhinbin B and AMH
allow to clinically differenziate pu

put not T levels
perty delay from

Hypogonadism Hypogonatropic (
Conversely, T substitution for 3-6

HH).
months

facilitates the differential diagnosis between

puberty delay and HH, leading to

a complete

puberty if it has chronically given.

In adult obese men, T replacement therapy
(TRT) decreases insulin resistance and fat mass

as diet does.

TRT improves Sexual dysfunction without
iIncreasing the serious side effects in elderly men

with hypogonadism.
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