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Testosterona neden ihtiyacg var?

» Testosteron; kas gucu ve kutlesi, vucut yag dagilimi ve
kemik yogunlugunun saglanmasinda onemli rol oynar

« Testosteron sperm uretimine ve seksuel hayata

yardimci olur
The Influence of Testosterone
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"Mayo Clinic." Testosterone therapy: Key to male vitality?. Mayo Foundation for Medical Education and Research, 10 Apr 2012.
Web. 20 Jan 2013. <http://www.mayoclinic.com/health/testosterone-therapy/MCo00030>.



http://boldanddetermined.com/2012/08/19/low-testosterone-levels/

Testosteronun zaman egrisi

* Testosteron:
— Puberte suresinde dramatik olarak yukselir
— Erken adult yaslarda pik yapar

— 30 yasindan sonra tedrici olarak azalir

« ~% 1 yil

o MALE Testosterone Decline with Age
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"Mayo Clinic." Testosterone therapy: Key to male vitality?. Mayo Foundation for Medical Education and Research, 10 Apr 2012. Web. 20 Jan 2013.
"Low Testosterone (Low T)." . MedicineNet, 12 Sept 2012. Web. 20 Jan 2013.



Testosteron seviyeleri

* Normal testosteron seviyeleri
— ~300-1000 ng/dl

« Geng beyaz erkekler icin normal aralik alt siniri
— 8.7-12.7 nmol/L (251-366 ng/dl)

« Dolasan testosteron
— ~%98 bagli testosteron
— ~%?2 serbest testosteron

Rosner W, Vesper H. Toward excellence in testosterone testing: a consensus statement. J Clin Endocrinol Metab 2010; 95: 4542-4548.
e



Dolasimdaki serbest ve biyolojik olarak etkili testosteron seviyesini
etkilemeden serum SHBG duzeyini artiran ve azaltan sartlar

Serum SHBG suprese Obezite, Tip 2 DM, nefrotik sendrom, hipotiroidizm,
eden sartlar akromegali, familiyal SHBG eksikligi ve
glukokortikoid, progestin ve androgen kullanimi

Serum SHBG yukselten Yaslanma, hepatik siroz, hepatit, hipertiroidizm,
sartlar immun yetmezligine neden olan virus enfeksiyonu
ve antikonvulzan ve ostrojen kullanimi

SHBG, sex hormone binding globulin

Bhasin S, et al. J Clin Endocrinol Metab 2010; 95: 2536—-2559.
T



Testosteron seviyeleri

* Normal testosteron seviyeleri
— ~300-1000 ng/dl

« Geng beyaz erkekler icin normal aralik alt siniri
— 8.7-12.7 nmol/L (251-366 ng/dl)

« Dolasan testosteron
— ~%98 bagli testosteron
— ~%?2 serbest testosteron

« QOlclim metodu karmasasi
— Immunoserolojik yontem
— Sivi kromatografisi tandem kutle spektrometresi (LC-MS) metodu

Rosner W, Vesper H. Toward excellence in testosterone testing: a consensus statement. J Clin Endocrinol Metab 2010; 95: 4542-4548.




Dusuk Testosteron




Testosteron seviyesini etkileyen faktorler

* Yas
* Kronik hastaliklar (%10-15 daha dusuk)
» Cografi ve irksal farkliliklar

Bu farkliliklar testosteron metabolizmasini
etkileyen cevresel ve/veya genetik faktorler
lle aciklanabilir

Simon D, Preziosi et al. Diabetologia 1992; 35: 173-177.



Yasa bagl olarak testosteron neden azalir

« Testikuler ve hipofizer/hipotalamik defektler

* Yasli erkeklerde, hipotalamik salinim jeneratorunun
pulsalitesi degismis ve supresedir ve beraberinde
gonadotropinlere testikuler yanitta azalma mevcuttur

— LH ve GnRH sekresyonunda azalma

— Testislerde testosteron uretiminde azalma

— Seks hormonu baglayan globulin (SHBG) miktarindaki artisa bagl
olarak serbest testosteron seviyelerinde azalma

« Total testosteron seviyesi uzerine onemli, bagimsiz ve
longitudinal etki

Tajar A, Huhtaniemi IT, O’Neill TW, et al. J Clin Endocrinol Metab 2012; 97: 1508-1516.




Dusuk testosteronun etkileri

Libido azalmasi

Uyku bozukluklari

Depresyon veya 0z guven azligi gibi emosyonel
degisiklikler

Fiziksel degisiklikler

— Yag kitlesinde artma

— Kemik dansitesinde azalma
— Kas kitlesinde azalma

— Dusuk enerji seviyeleri
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Testosteron ve metabolik etkiler

» Testosteron ve glisemi bozukluklari arasindaki kompleks
iligski ozellikle visseral yag olmak Uzere vucut kompozisyonu

uzerinde degisikliklere neden olur
» |ki yonli bir iliski mevcuttur

— Androjen eksikligi; yag kitlesini ve insulin direncini artirir

— Agirlik kaybi; insdlin duyarhligini ve testosteron seviyelerini artirir
* Preklinik kanitlar

— Vucut kompozisyonu ve glukoz metabolizmasinda olumiu
degisiklikler yapar

— Kok hucreler ve diferansiye adipositleri ve miyositleri duzenler




Testosteron-Metabolizma

« Obezite, hipertansiyon, dislipidemi ve insulin direnci gibi
kardiyovaskuler risk faktorleri ve serum testosteron seviyesi
arasindaki ters iligski gosterilen bir durumdur

- Beyaz ve Asya'li erkelerde dustk serum testosteron seviyesinin
olasi Metabolik Sendrom ile gucli iliskisinin oldugu gosterilmistir

- Endocrine Society’nin Klinik Pratik Klavuzu 2010

— Tip 2 DM’li hastalardaki dusuk serum testosteron seviyesinin yuksek prevalansi,
“androjen yetersizlik sendromlu erigkin erkeklerde testosteron replasman
tedavisi” baglaminda girmistir

— Androjen yetersizligi iligkili semptom ve bulgular kesin olarak dusuk serum
testosteron seviyesi olarak tanimlanmistir

— Seksuel disfonksiyon, agiklanamayan kilo kaybi, kuvvetsizlik ya da hareket
kisithligr semptomlari olan Tip 2 DM’li hastalarda sabah serum total
testosteronunun oOlgllmesini tavsiye etmektedir

Haffner SM, et al. Am J Epidemiol 1996; 143: 889-897. Ma RC, Tong PC. Heart 2010; 96: 1787-1788. Bhasin S, et al. J Clin Endocrinol

Stellato RK, et al. Diabetes Care 2000; 23: 490-494. Akishita M, et al. Atherosclerosis 2010; 210: 232-236. Metab 2010; 95: 2536—2559.
e



Diyabet ve Dusuk Testosteron
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Diyabet ve Dusuk Testosteron: Nedeni ve Etkileri

* Tip 2 diyabet dusuk testosterona neden olabilir

— Tip 2 diyabeti olan erkeklerin dusuk serum
testosteron duzeylerinin oldugu gorulmustur
— Tip 2 diyabet genellikle obezite ile ilisgkili

« BMI ve testosteron konsantrasyonu arasindaki ters iligki

» Yuksek BMI seks hormonu baglayici globulin (SHBG)
supresyonuyla birliktedir

— SHBG supresyonu dusuk testosteron seviyelerine neden olur

Wang, C. "Low Testosterone AssociatedWith Obesity and theMetabolic Syndrome Contributes to Sexual Dysfunction and Cardiovascular
Disease Risk inMen With Type 2 Diabetes." Diabetes Care. 34.July (2011): 1669-75.




Diyabetik ve Nondiyabetik Obez Erkeklerde

Testosteron Konsantrasyonlari

« Calismanin amaci
— Obez ve Tip 2 DM’li hastalarda serum testosteron duzeylerini saptamak

* Sonuglar

— Testosteron konsantrasyonlari, obez olmayan erkeklere gore obez
erkeklerde daha dusuk

— Azalmis serbest testosteron konsantrasyon sikligi diyabetik olmayan
obez erkeklerde % 40

— Azalmis serbest testosteron konsantrasyon sikligi diyabetik obez
erkeklerde % 50

— Nondiyabetik erkeklerle karsilastirildiginda diabetik erkeklerde agirliga
bakilmaksizin testosteron seviyeleri distk bulundu

- Insdlin direncindeki artis, bu sonuglardan sorumlu olabilir

Dhindsa, S. "Testosterone Concentrations in Diabetic and Nondiabetic Obese Men." Diabetes Care. 33. (2010): 1186-92.
e



Barrett-
Connor
et al.

Oh JY et al.

Ding et al.

CaoJ et al.

Tip 2 diyabeti olan ve olmayan erkeklerde serum
total testosteron duzeylerini karsilastiran

ABD

Diinya
geneli

1992

2002

2006

2011

Kesitsel

Prospektif, 8 yil

Kesitsel ve
prospektif
¢alismalarin
metaanalizi

Kesitsel

53-88
TZDM (+)=44
T2DM (-)=88

294 55-89
T2DM (+)=26
T2DM (-)=268

7100

Kesitsel

T2DM (+)=964
T2DM (-)=2918
Prospektif
T2DM=391
T2DM (-)=2827

44-80

492 71-73
T2DM (+)=129
T2DM (-)=363

Cl, giiven araligi; DM, diabetes mellitus; T2DM, tip 2 diabetes mellitus
e

Cheung KKT, et al. J Diabetes Invest 2015; 6: 112-123

epidemiyolojik arastirmalar

Yayinlanma gallgma

Diisiik serum total testosteron (15.9
nmol/l (459 ng/dl) olarak tanimlanmis)
tip 2 diyabetli erkeklerde (%21, 424 +
167 ng/dl) olmayanlara (%13, 502 + 137
ng/dl) kiyasla anlamli derecede siktir ve
diisiiktiir

Diisiik total testosteron geyreginde yeni
T2DM odds’u 2,7 (95% Cl 1.1-6.6)

Calismada serum total testosteronu
T2DM'’lilerde anlamli derecede diisiik .
Kesitsel ¢calismada (-2.66 nmol/L (77
ng/dl), 95% Cl -3.45 to -1.86) ve
Prospektif calismada (-2.48 nmol/L (-72
ng/dl), 95% Cl -4.4 to -0.93)

Serum total testosteronu T2DM'’lilerde
(13.8 — 4.7 nmol/L (398 + 136 ng/dl))
olmayanlara (17.1 - 6.1 nmol/L (493
176 ng/dl); P < 0.01) gére anlamh
derecede dusuktiir



Testosteron, insulin direnci ve

kardiyovaskuler hastalik

* Her ne kadar buyuk olgekli randomize klinik calismalara
ihtiyac olsa da, hayvan c¢alismalarindan, gozlemsel
calismalardan ve insanlardaki randomize kontrollu
calismalardan elde edilen birden fazla kanitlar Tip 2 DM
ve obezitede dusuk serum testosteron seviyesinin olasi
nedensel rolunu ortaya koymaktadir




Testosteron, insulin direnci ve

kardiyovaskuler hastalik

Ethnicity
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Cheung KKT, et al. J Diabetes Invest 2015; 6: 112-123



Androjen Eksikligi ve Metabolik Sendrom Komponentleri

Anrojen eksikligi
«Hipogonadizm»

2/ 1NN

Obezite Hipertansiyon Dislipidemi Hiperglisemi insiilin direnci

NN L2

Metabolik sendrom

Mulligan et al, 2006




Kardiyovaskuler mortalite ve testosteron

KARDIYOVASKULER MORTALITE
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42-78 yas arasi 2314 hastanin 1993-2003 yillan arasinda testosteron diizeylerine gére KVS kaynakli mortalite grafigi
Khaw KT, Dowsett M, Folkerd E. Circulation 2007 116:2694-2701.



Testosteron seviyeleri ve koroner arter hastaligi insidensi

Subfraction of
Testosterone
Used
for Analysis

EEEEEEE——————T T

arasindaki iligki

Primary End Point
Measured (Method)

| Artigles showing an association between testosterone level and incident CAD

: Arfigles not showing an association between lestosterone level and incident CAD

Zhao et al™ [ 1T
(€CS, n=201)
| English eta | T, FT, BT,
({CCS, n=90) FAl
| Dobrzyeki eta® | 1T, FT, FAl
(CCS, n=96)
| Asnitaeta™ | T
(€S, n=171)
| "Rosano et ai”? B G
(CCS, n=129)
[ Heta® [ 1T
(CCS, n=87)
Cauley et al"® T, FT
(CCS, n=163)

Barreti-Connor et ‘IT
a2?
(CS, n=1009)

| Kabakei et aP*
(CCS, n=337)

Amlov et al? T
(PCS, n=2084)

' Coronary artery disease (H&P, ECG,
cardiac catheterization in 27
patients)

- Coronary artery disease
(cardiac catheterization)

' Coronary artery disease
(cardiac catheterization)

| cardiovascular events® (H&P,

physician and hospital records)

' Coronary artery disease

(cardiac catheterization)

| Coronary artery disease

(cardiac catheterization)

Acute, nonfatal myocardial infarction,
death from cardiovascular disease
(ECG, hospital records)

Cardiovascular disease or mortality,
ischemic heart disease morbidity or
mortality (death certificates, hospital
records)

Coronary artery disease (cardiac
catheterization)

Cardiovascular disease’ (physician
and hospital records)

Main Finding of Study

[ Men with CAD have

lower levels of TT

| Men with catheterization-proven

CAD have lower levels
of FT, BT, and FAI

Men with catheterization-proven

CAD have lower levels of
TT, FT, and FAl

[ Men with lower levels of

endogenous TT are more likely
to suffer cardiovascular events

| men with catheterization-proven

CAD have lower levels of TT
and BT

| Men with catheterization-proven

CAD have lower levels of TT

No difference in TT or FT levels
between cases and controls

' No statistically significant

association between levels
of TT and primary end points

No statistically significant

difference in FT or TT
levels between cases
and controls

No significant association

between levels of
endogenous TT and
incidence of CAD

Potential Confounding Factors

| = BT not used for analysis

» Limited number of subjects
have undergone catheterization

| ® Small sample size

+ Small sample size

| » BT not used for analysis

+ Small sample size

& BT not used for analysis

» Small sample size

« End points other than CAD were
pulled in the analysis

» Subjects did not undergo
cardiac catheterization

& Small sample size

| o BT not used for analysis
s Small sample size

[ o BT not used for analysis

» Small sample size
& Subjects did not undergo
cardiac catheterization

| o BT not used for analysis

» Subjects did not undergo
cardiac catheterization

# BT not used in analysis

e Small sample size
# Suboptimal method used for
measurement of FT

# BT not used for analysis

e End points other than CAD were
pooled in the analysis

» Subjects did not undergo
cardiac catheterization

Mesbah Oskui et al. J Am Heart Assoc. 2013;2:e000272 doi: 10.1161/JAHA.113.000272.




Testosteron Seviyesi ve Koroner Arter

Hastaliginin Siddeti Arasindaki lligki

Study Name

: Dobrzycki et al-.‘h“
(CCS, n=96)

: Rosano et al"’
(CCS, n=129)
| L et aP
(CCS, n=803)
| Phillips et af*®
(CCS, n=55)

Subfraction of
Testosterone Used
for Analysis

TT, FT, FAl

1L

Method of Measuring
CAD Severity

i Duke index*

Coronary artery score’
Genisi score’

Visual estimation of coronary artery
occlusion and calculation of mean
percent occlusion®

Main Findings
Inverse comelation befween
FT and CAD severity

Inverse correlation befween
TT and CAD severity

Inverse correlation befween
TT and CAD severity

Inverse correlation befween
TT and FT levels and CAD
severity

CAD indicates coronary artery disease; CCS, case—control study; FAl, free androgen index; FT, free testosterone; TT, total testosterone.

‘Duke prognostic coronary artery index: a prognostic tool involving the extent and severity of atherosclerotic lesions in coronary arteries.

'Coranary artery score: authors multiplied the degree of coranary artery obstruction by the number of stenoses.

'Genisi score: Calculated based on location and number of stenotic coronary artery segments, and degree of luminal narrowing.
fAuthors visually estimated the maximum percent reduction in luminal diameter of the left main, left anterior descending, left circumflex, and right coronary arteries. The mean of these 4
values was used to estimate CAD severity.

Remarks

~-0.69, A-0.048

~-=052, ~A0.01

r=-0.188, A<0.001

| TT: ~—0.43, A-0.02:

FT: ~—0.62, ~0.001

Yazarlar gorsel olarak sol ana, sol 6n inen, sol sirkumfleks ve sag koroner arterlerin liumen ¢aplarini 4
derece uzerinden degerlendirerek maksimum azalma yiizdesini tahmin etmigler ve bu degerlerin

ortalamasini CAD siddetini belirlemek i¢in kullaniimiglardir.

Mesbah Oskui et al. J Am Heart Assoc. 2013;2:e000272 doi: 10.1161/JAHA.113.000272.



Kronik kalp hastalarinda cift kor testosteron-plasebo

alanlarin yurume mesafelerinin karsilastiriimasi

Yirime Mesafesi (m)

Baslangi¢ 12 hafta Baslangi¢ 12 hafta
Testosteron Plasebo

P J Pugh, et al. Heart 2004;90:446-447.




Miyokard infarktusu sonrasinda yasamini yitiren ve
hayatta kalanlarin erken donem mortalite oranlari

uzerine etki eden faktorlerin karsilastiriimasi

Hayatta Kalanlar Olenler p degeri
Yas (yil) 60.1+x12.1 64.4+9.2 p>0,05
Hipertansiyon (%) 68.1 68.7 p>0,05
Sigara iciciligi (%) 66.3 62.5 p>0,05
Viicut kitle indeksi (kg/m?) 26.4+5.6 27.3+43 p>0,05
HbA . (%) 6.2+1.3 6.4:0.4 p>0,05
LDL Kolesterol (mg/dl) 121.1+41.3 116.3+32.0 p>0,05
Testosteron (ng/ml) 4.3+3.3 2.1:0.8 0,031

Constantin Militaru, et al. Cardiology Journal 2010, Vol. 17, No. 3, pp. 249-253.



Diyabette Testosteron replasman

tedavisinin faydalari

* Tip 2 diyabetli 30 yas ve Uzeri erkeklerde yapilan
testosteron replasman tedavi calismasi sonuclari

« Crossover Calisma: Cift kor, plasebo kontrollu

« Tedavi protokolu- 3 ay sure ile 2 haftada bir 200
mg IM testosteron ve plasebo karsilastirmasi
« Sonug: Testosteron tedavisinin faydalari

— Instlin direnci azalmistir
— Glisemik kontrol duzelmistir

Kapoor, D. "Testosterone replacement therapy improves insulin resistance, glycaemic control, visceral adiposity and hypercholesterolaemia in
hypogonadal men with type 2 diabetes." European Journal of Endocrinology . 154. (2006): 899-906. Print.



Testosteron ve KV olay orani

|10 - oG = 1587/7486
B Untreated group 21.2%
8 - B T-treated group i
& 6 - |5 = 123/1223
9
= 10.1%
E 4.« | 0
§ nl
0 0
Death Mi Stroke All events

Vigen R, et al. [published correction appears in JAMA. 2014;311(9):967]. JAMA. 2013;310(17): 1829-1836.




Glisemik Kontrol Endekslerine Testosteron Replasman Tedavisinin Etkileri

Study Name

Testosterone
Formulation Used

Sample Size

End Points Measured

Main Findings

Corona et al™®
(meta-analysis,
n=37 studies)

Various formulations

(meta-analysis)

1822 Diabetic men
and 10 009 nondiabetic
men (meta-analysis)

HgAlc, fasting plasma
glucose, triglycerides

e HgAlc decreased by 0.76% with TRT
e Fasting plasma glucose decreased by
1.18 mmol/L with TRT
e TG decreased by 0.67 with TRT

Jones et af®®
(DBRCT)

o

220 Hypogonadal men
with T2DM and/or MetS

HOMA-IR, HgAlc, body
composition

e HOMA-IR decreased by 15.2% after
6 months with TRT (~=0.018)

e HOMA-IR decreased by 16.4% after
12 months with TRT (/~=0.006)

e HoAlc decreased by 0.44% after
9 months with TRT (£=0.035)

Kapoor et al®®
(DBPCC)

IM*

24 Hypogonadal
men with T2DM

HOMA-IR, HgAlc,
fasting plasma glucose

e HOMA-IR decreased by 1.73 in TRT
group (£=0.02)

» HoAlc decreased by 0.37% in TRT
group (A-0.03)

e Fasting plasma glucose decreased
by 1.58 mmol/L in TRT group (~=0.03)

Heufelder et al™®
(SBRCT)

*

16 Hypogonadal
men with T2DM

HOMA-IR, HgAlc,
fasting plasma glucose

e HOMA-IR decreased by 4.2 in TRT
group (£=0.001)
e HoAlc decreased by ~1% after
13 weeks in TRT group (A=0.001)
e HgAlc decreased by =~1.5% after
52 weeks in TRT group (~<0.001)
e Fasting plasma glucose decreased
by 1.9 mmol/L in TRT group (~=0.062)

Kalinchenko
et al” (DBRCT)

IM*

113 Hypogonadal
men with MetS

HOMA-IR, fasting
plasma glucose, BMI,
WC, waist-to-hip ratio

e HOMA-IR decreased by 1.49 in TRT
group (overall A=0.04)

* No significant change in fasting plasma
glucose in TRT group

e Significant reduction in BMI, weight,
waist-to-hip ratio, hip circumference,
and waist circumference in TRT group
(£=0.001 for all except for waist-to-hip
ratio; ~2=0.04 for waist-to-hip ratio)

Malkin et al’®
(SBPCC)

13 Men with CHF
and no T2DM

HOMA-IR, fasting
plasma glucose,
glucose folerance,
body composition

e HOMA-IR decreased by 1.9 in TRT
(P=0.03)

e Fasting plasma glucose decreased
by 0.61 mmol/L in TRT (~=0.03)

o Total body mass increased by 1.5 kg in
TRT (~=0.008)

e Percent body fat decreased by 0.8% in
TRT (P=0.02)

Mesbah Oskui et al. J Am Heart Assoc. 2013;2:e000272 doi: 10.1161/JAHA.113.000272.




Testosteron tedavisinin metabolik sendrom

parametrelerine etkisi
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Testosteron replasman tedavisinin
kolesterol seviyesine etkisi

Calisma adi Bulgular

Haddad et al + Bazal testosteron diizeyi diisiik olan hastalarda, eksojen testosteron lipit alt gruplarinin
(MA) herhangi birini etkilemedi.

+ Bazal testosteron diizeyi normal olan hastalarda, eksojen testosteron total kolesterol
seviyelerinde 6nemli bir azalma ile sonuglanmisgtir.

+ Bazal testosteron normal seviyelerde olan hastalarda, eksojen testosteron LDL, HDL veya
trigliserid duzeylerini etkilemedi.

+ Kronik hastaligi veya glukokortikoid tedavisi olan hastalarda, eksojen testosteron tedavisi ile
HDL kolesterol seviyeleri kiiglik bir azalma ile sonuglanmistir.

* Kronik hastaligi olan veya glukokortikoid tedavisi olan hastalarda, eksojen testosteron total
kolesterol, LDL kolesterol, trigliserid veya diizeylerini etkilemedi.

Whitsel et al * Eksojen testosteron toplam LDL ve HDL kolesterol diizeylerinde kiigiikk ama anlamli azalma
(MA) yapti.
* Eksojen testosteron trigliserid duzeylerini etkilemedi.
Isidori et al * Eksojen testosteron total kolesterol seviyelerinde diisme ile sonuglanmistir.
(MA) + Total kolesterolde diizelme testosteron seviyeleri diusiik olan hastalarda daha belirgindi.

* Bazal testosteronu > 10 nmol /L olanlarda total kolesterolde 6nemli bir degisiklik olmadi.
* Eksojen testosteron LDL veya HDL kolesterol seviyelerini etkilememistir.

« Trigliserid diizeylerine testosteron replasman tedavisinin etkisi bu meta-analizde
incelenmemisgtir.

Mesbah Oskui et al. J Am Heart Assoc. 2013;2:e000272 doi: 10.1161/JAHA.113.000272.
N



Enflamasyon Belirteclerine Testosteron Replasman Tedavisinin Etkileri

1 Study Name
Kalinchenko et al”
(DBRCT)

Kapoor et al*®
DBPCC)

Guler et al'™
(CCS)

Aversa et al’!

(DBRCT)

Singh et al'®
(DBRCT)

'I Ng et al'®
(CCS)

| Nakhai Pour et al'®
DBRCT)

Vel o
SBRCT)

| Sample Size
171 Men (105

received

TRT and 65

received placebo)

20 Men

[ 41 Men (25 received

TRT and 16
received placebo)

50 Men (40 received

TAT and 10 received
placebo)

. 61 Men

[ 33 Men (16 received

TRT and 17 were
control)

[ 237 Men

2? .Men

Testosterone
Formulation Used

Testosterone

undecanoate
1000 mg IM

Sustanon 200 IM

once every
2 weeks”

| sustanon 250 M

once weekly™

Nebid 1000 mg IM

once every
12 weeks?

Subjects randomized

to 1 of 5 treatment
groups, each group
receiving varying
doses of
testosterone
enanthate®

| Dihydrotestosterone

70 mg TD daily

| Testosterone

undecanoate
160 mg PO daily

| Sustanon 100.

IM once
every 2 weeks!

Mesbah Oskui et al. J Am Heart Assoc. 2013;2:e000272 doi:

‘ Duration of TRT

Given at
baseline
and after 6
and
18 weeks

. 3 Months

' 3 Weeks

24 Months

20 Weeks

i 3 Months

i 26 Weeks

[ 1. .Mnnt-ri

Main Outcomes

| Measured

CRP, IL-1, IL-6,
IL-10, TNF-o

| CRP, IL6, TNF—,

leptin,
adiponectin,
resistin

| hsCRP, IL6,

TNF-o

| hsCAP, HOMA-IR,

CIMT

Total cholesterol,

LDL, HDL, VLDL,
TG, CRP,
apolipoprotein B,
apolipoprotein C-lll

| hscar, siL-6,

sICAM-1,
sVCAM-1

| hscrp

| TNF-o, 11,

IL-10

Major Findings

Significant reduction in CRP
with TRT

Significant reduction in TNF-o
with TRT
Significant reduction in IL-1p
with TRT

No significant change in levels
of CRP with TRT

No significant change in levels
of TNF-o with TRT

No significant change in levels
of IL-6 with TRT

Significant reduction in hsCRP
with TRT

Significant reduction in IL-6
with TRT

Significant increase in TNF-o
in both groups

Significant reduction in hsCRP
with TRT

Significant reduction in
HOMA-IR with TRT

Significant reduction in CIMT
with TRT

No significant correlation
between

endogenous testosterone levels
and levels of CRP

No change in CRP levels with
TRT, regardiess of the
testosterone dose

No significant change in levels
of hsCRP with TRT

No significant change in
SICAM-1 with TRT

No significant change in
SVCAM-1 with TRT

No significant change in levels
of hsCRP with TRT

Significant reduction in TNF-o
with TRT

Significant reduction in IL-18
with TRT

Significant increase in IL-10
with TRT

10.11 AHA.113.000272.




Dusiik Testosteron Duzeyleri olan Erkeklerde Testosteron
Tedavisinin Mortalite, Miyokard Infarktusu ve Stroke ile iligkisi

Testosterone therapy
X 60+
Tg
E
A 40
20+
HR, 1.29 (95% Cl, 1.04-1.58)
Log-rank P=.02
0 l : , )
0 500 1000 1500 2000
Days
No. at risk
Testosterone therapy
No 8709 5337 2897 918 206
Yes 0 439 500 233 61

Kaplan-Meier Survival Curves With Testosterone Therapy Evaluated as a Time-Varying Covariate

Vigen R, et al. JAMA. 2013:310(17):1829-1836. doi:10.1001/jama.2013.280386
I



Yash ve Genc¢ Erkeklerde Testosteron

Tedavisinin Ml Risk Oranlari

Heart Disease History

MNo Heart Disease History

TT Prescription PDESI TT Prescription PDES5I

Age <65 Years
Patients (N) 4006 10,681" 44,533 130,831
Pre-prescription

Cases 21 65 135 49

Rate per 1,000 PY (95%CI) 526 (3.43, 8.06) 5.26 (3.43, 8.06) 3.04 (2.57, 3.60) 3.04 (2,57, 3.60)
Post-prescription

Cases 15 20 30 99

Rate per 1,000 PY (95%Cl) 15, 918 25.25) 7.34 (6.89, 7.82) 2.73 (1.91, 3.91) 3.01 (2.95, 3.08)
Rate Ratio (post/pre) (95%Cl) 259 (149, 5.62) 1.4 (0,91, 2.14) 0.90 (0.61, 1.34) 0.99 (0.84, 1.17)
RRR® (95%Cl) 207 (1.05, 4.11) 0.91 (0.60, 1.37)
Age =65 Years
Patients (N) 2,047 54927 5,057 20,275"
Pre-prescription

Cases 15 35 22 104

Rate per 1,000 PY (95%Cl) 736 (4.44, 12.22) 7.36 (4.44,12.22) 4.41 (2.90, 6.7) 441 (290, 6.7)
Post-prescription

Cases 8 13 12 20

Rate per 1,000 PY (95%CI) 15.91 (7.96, 31.81) 8.35 (7.36, 9.48) 9.74 (5.53, 17.14) 4,04 (3.69, 4.42)
Rate Ratio (post/pre) (95%Cl) 21610 5.10) 1.13 (0.68, 1.88) 2.21 (1.09, 4.46) 0.92 (0.60, 1.39)
RRR* (959%C1) 190 (0.66, 5.50) 241 (1.2, 57

Finkle WD, et al. PLoS ONE 2014; 9: e85805




Testosteron replasmaninin diger faydalari

» Testosteron replasman tedavisinin
potansiyel etkileri:
— Enerji seviyeleri artar
— Kas gucu ve kutlesi artar
— Kemik mineral yogunlugu artar
— Yag kutlesi azalir

Bassil, N. "The benefits and risks of testosterone replacement therapy: a review." NCBI. US National Library of Medicine National Insitute
of Health, 22 Jun 2009. Web. 20 Jan 2013. <http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701485/>.



Testosteron replasmaninin riskleri

» Testosteron replasmani ile iligkili olasi riskler:
— Prostat kanseri riskini artirabilir
— BPH semptomlarini kotulestirebilir
— Hepatotoksisite ve karaciger yetmezligi
— Polistemi
— Jinekomasti
— Kisirhk
— Uyku apnesi

Bassil, N. "The benefits and risks of testosterone replacement therapy: a review." NCBI. US National Library of Medicine National Insitute of Health,
22 Jun 2009. Web. 20 Jan 2013. <http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2701485/>.



FDA 2014 Goriis

« QOcak 2014; Testosteron tedavisinin kardiyovaskuler
guvenligini tekrar degerlendiriimesine karar vermistir

« Haziran 2014, Testosteron kullananlarda polisitemi ile
iligkili olmayan post-marketing venoz kan pihtilagsmasi
raporlari nedeni ile butun etiketlenmis onayli testosteron
urunlerine, venlerde kan pihtisi riski hakkinda genel
uyari yerlestirmelerini istemistir




Sonug

- Son zamanlarda, testosteronun patofizyolojik
fonksiyonlari uzerinde anlama ve dusunme durumu
devrimsel bir gelisim gecirmektedir

— Testosteronun erkek ureme/seksuel fonksiyonlari igcin oGnemi
yaninda artik doktorlar testosteronun glukoz homeostazisi, lipid

metabolizmasi ve kardiyovaskuler patoloji icin bir anahtar
oyuncu oldugunu dusunmektedirler

— Modern tipta ve endokrinolojide testosteronun artik marjinal bir
hormon olmadigini soylemek abarti olmaz

« Gunumuzde, Tip 2 DM’li hastalardaki dusuk serum
testosteron seviyesinin nedeni net degildir




Sonug

« Testosteronun asemptomatik Tip 2 DM’li bireylerde tetkik ve/veya
replase edilip edilmemesi halen tartismalidir

— Calisma sonugclar Tip 2 DM’li asemptomatik erkeklerin testosteron
seviyelerinin arastiriimasini desteklememektedir

— Dusguk testosteronun klinik sonlanimlar Gzerine bagimsiz prediktor etkisi
oldugu acikca ortaya konmamistir

— Dusuk testosteronun kotu kardiyovaskuler risk faktorleri kontroline
etkisi ve klinik sonlanimlarin gergek nedeni olup olmadigini agiklayan
daha genis ve uzun takip sureli yeni calismalara intiya¢ vardir

*  Bu sunumun amaci Tip 2 DM’li hastalarda
— Dusguk testosteron seviyesini

— Kardiyovaskuler risk faktorleri, metabolik sendrom ve klinik sonuclari
uzerindeki etkilerininin mevcut kanitlarini sunmaktir




