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Late Onset Hypogonadism
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Prevalence of T def
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Age Decade
*FAl = 100x (Total T/SHBG)
Range: 30-150

Harman et al. J Clin Endocrinol Metab 2001; 86: 724
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Physical Symptoms and Signs

*

Reduced energy

Reduced endurance

Diminished work performance

Diminished physical performance

Loss of body hair

Reduce eard growt

Fatigue

TAA =29
7|& (code:

Reduced lean muscle mass

Obesity

Cognitive Symptoms and Signs

Depressive symptoms

Cognitive dysfunction

Reduced motivation

Poor concentration

Poor memory

Irritability

Dt Pt ¢

| Sexual Symptoms and Signs

Reduced sex drive

Reduced erectile function

> testicular
hypofuncti
on)
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Panel discussion: Diagnosis

The diagnosis of testosterone deficiency must include the
presence of symptoms and/or signs associated with low
testosterone in combination with documented low total
testosterone levels. (Grade B)

Making a diagnosis of testosterone deficiency in the absence of
signs and/or symptoms increases the likelihood of making a false
diagnosis and reduces the potential benefit of testosterone
therapy.

Clinicians should refrain from measuring testosterone levels in
patients who are asymptomatic.
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American Association of
Clinical Endocrinologists

AUA AACE

Society for Sexual Medicine

British

<345 ng/dL (12 nmol/L)

‘Reliable method’

Early morningFasting

If TT low—normallf

TT
Threshold [ <300 ng/dL ] NR
(10.4 nmol/L)
Assay LCMS NR
Timing Early morning Early morning
Second test required Yes Yes Yes
Free testosterone
To be used with TT in If low or low—
equivocal range normal TT

SHBG abnormal

‘nternatlona‘ goaety |or t!e !tu!y

of the Aging Male

<350 ng/dL (12.1 nmol/L)| ~ ‘Consistently low Eso ng/dL ]
(12.1 nmol/L) (12.1 nmol/L
LCMS or immunoassay ‘Reliable assay’ NR LCMS
uarly morningFasting Early momingFasting Early moming Early morning
Yes ~ Yes Yes Yes
If TT low—normallf If TT low-normalwith NR If TT does not

SHBG abnormal

SHBG-altering condition

suggest diagnosis
Obese men
BJU Int 2019; 124: 722-729



Adjunctive Testings

Guideline
AUA
LH Recommended
FSH If interested in fertility
\Jb/Hct Recommended
rolactin If LH low or low-
normal
Pituitary MRI l High prolactinTT
<150 ng/dL
(5.2 nmol/L)
PSA ] Recommended for
men aged =40 years
Oestradiol In men with breast
symptoms
DEXA Optional
HbAlc In men with DM risk
Karyotype In men with
ypergonadotrophic
hypogonadism
without known
cause
SHBG NEK

BJU Int 2019; 124: 722-729

Recommended
Recommended
NR
NR

NR

Recommended

NR

Recommended
NE
NR

If free testosterone
measured

Endocrine Society

Recommended
Recommended
Recommended
If LH and FSH low or
‘inappropriately normal’
High prolactinTT
<150 ng/dL (5.2 nmol/
L)

If patient elects prostate
cancer screening
NR

NR
NR

Primary hypogonadis
with testes volume
<6 mL

If free testosterone
measured

Recommended
NR

Recommended
Recommended

High prolactinTT
<150 ng/dL
(5.2 nmol/L)

IfTT low or low-—
normal
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SHAE| FIC KB NES
AUA, EAU, ISSM

gd2EE X2 2K o= A7t

I-Ol Nu_ T<300~350

'O
2 0
PO

> 54
> SH0| e T>300 = 3~670 €7t A28 & 5 ULCL.

» 2 EF AAA| A0 & TG AL

Hb/Hct > ZF=ZA > ZLCHFH Anemia study (22H7|, ALY F O| =)
50% 0|AFO|E|.D:| EEEEX Eol—
LH, FSH: T7t %A LER HAL > if low LH, FSH, check prolactin
- if high LH, FSH, check Karyotype

Brain MRI = prolactinO| &2 f
HbATc > =g (2[F) 1.

= 2 = ZAt> Osteoporosis 2|4 E11 1350 12| 23,
Lipid profile = Total chol. LDL, HDL, TG (432 otH &, 23 FHE)

PSA (40AM| O|4h
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When T should be measured? (Grade B)

X Cha= 27 == I X S2lor0f| A

* Unexplained anemia

* Bone density loss

* Diabetes

« Chemotherapy (H&/tHE 2 &)

» Testicular radiation Tx (2 &/CHZE & 5)
« HIV

« Chronic narcotic use

* Infertility

- Steroid use (FOME|A, A%, 41E2|1} 5)
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Beneficials and safety of TTh

Table 1. Summarized effect of TTh on specfic symptom and on development of unfavorable conditionin TD

EAU [4]

AUA [5]

ISSM [6]°

SRin JSM [7]

ES[8]

Symptom/sign
Documentation®

Sexual function
Libido (desire)
Erectile function

Ejaculatory function
Physical function

Mood

Cognition

Metabolic syndrome
DM

Body composition
(muscle/fat ratio)

Bone density
Quality of life

Vitality

Adverse effects

Strong/weak Ror LE

IR

In TD, start PDE5I as first line

treatment and add

Tin case of a poor

response (Strong R).
IR

LE 3)
LE 3)
LE 3)
LE 3)

—_ — — —3
e

1 (LE3)

Marginal increase in
prostate volume

«— (LE1b)

Recommendation grade Recommendation grade

1 R (Grade B)
1 R (Grade B)

T R(Grade B)

« R(GradeB)
«— R(GradeB)
« R (Grade B)

1 R (Grade B)
1 R (Grade B)

« R(GradeB)
« R(GradeB)

« R (GradeB)

1 R(Grade C)
1R (Grade Q)

1R (Grade Q)
1 R(Grade C)
T R (Grade Q)
1R (Grade C)

)

«— R (Grade Q)

Mild/moderate/strong
effect

1 Strong effect
1 Moderate effect

1 Mild effect
1 Mild effect
1 Mild effect
— no effect

1 /<= Mild/no effect

Not suggested as an
alternative Tx for DM
or Met5.

1 Mild effet
TTh+LSM>LSM

1 Mild effect

lore

—

I A+

T (++)
IR

< Not recommended only
for glycemic control (++)

IR

IR

!

)

—F

DS Lee and HJ Park. WJMH 2020
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Beneficials of TTh

EAU [4] AUA [5] ISSM [6]° SRin JSM [7] ES[8]
Patients with Pca history || In treated Pca without Inadequate evidence Possible candidate in IR Recommended against T
(comments) evidence of active disease, successfully treated Pca supplementation in men
JTTh can be introduced afte with symptomatic TD with with prostate cancer.
1year follow-up in @ses a prudent interval and
of low risk for recurrence withoutno evidence of
(WeakR). residual cancer (Grade C).
Fertility | (Strong R) | R (Grade A) | (Grade A) 1 | (+4)
Only use hCG treatment Al, hCG, SERMS can be hCG, hMG, SERMS, Al
used (Grade Q) (short-term) can be used
(Grade B/C).
Cardiovascular  (LE1a) — R (Grade B) — (Grade B) s s
Assess for cardiovascularrisk | Not recommended untill| | Possibility of beneficial
factors before commencing | 6 months in pt with effect
CvD.

TTh (Strong R).
In hypogonadal menTT
has been demonstrated t
have a positive impact on
cardiovascular risks.

DS Lee and HJ Park. WJMH 2020
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Counseling

« Long-term impact of exogenous
testosterone on spermatogenesis should
be discussed with patients who are
interested in future fertility. (Grade A)

« TRT > LH |, FSH | by negative feedback
- endogenous T |, Spermatogenesis |
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Spermatogenesis

« The vast majority of healthy men with
normal testosterone levels will recover
sperm production after cessation of
exogenous testosterone.

e 6/% within 6 months, 90% within 12
months, 96% within 16 months, and
100% within 24 months

Bachman et al. J Gerontol A Biol Sci Med Sci 2014; 69:; 725
Samplaski et al. Fertil Steril 2014; 101: 64
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T with hCG, SERM, Al (Grade C)

 Aromatase Inhibitor to low T/E ratio

- improve T/E and semen parameters (debates)

- Als can significantly suppress E2, which is essential in maintaining bone density.

» hCG to hypogonadotrophic hypogonadism

- Serum T 1, intratesticular T 1 and preserve spermatogenesis

- Good to facilitate recovery of spermatogenesis prior use of exo. T and or
anabolic steroid abuse

 SERM (e.g. Clomiphen)

- oral agent; E2 feedback blocking > LH1 > T1

> Sperm concentration was maintained (comparable to placebo) for males
treated with the SERMs, but was significantly decreased for males on exogenous
testosterone
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hCG, SERM, Al

¢ S E RM (Not FDA-approved for use in males)

- Clomiphen citrate (50mg qd daily or with drug holiday), Tamoxifen

¢ Al (Not FDA-approved for use in males)
- Anastrozole

¢ hCG (FDA approved for use in males with hypogonadotropic hypogonadism and pediatric
patients with cryptorchidism)

- 500-4000 IU units SQ or IM 2-3 times per week
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Testosterone and Prostate cancer

» Charles Huggins
(1901~1997)

* 1941 report

- P-ca is activated by testosterone
injection.

* 1966 Nobel Prize
« High T maybe
aggravate P-ca

* Low T maybe
protective against P-ca
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Serum phosphatase In P-ca

Studies on Prostatic Cancer

I. The Effect of Castration. of Estrogen and of Androgen
Injection on|Serum Phosphatases|in Metastatic
Carcinoma of the Prostate™

Charles Huggins, M.D., and Clarence V. Hodges, M.D.
{(From the Department of Surgery, the University of Chicago, Chicago, Illinots)

iy

Orchiectomy e oo ; Orchiectomy

TESTOSTEROKE PAOFONATE
25 MG DanLy
TOTAL 450UC

Estrogen Androgen
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Testosterone and Prostate cancer

« There is no evidence
that high T levels
contribute to increased
PCa risk

* Low T levels are not
protective.

e The important exception
IS androgen-deprived
men!
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Traditional myths

» P-ca caused by androgen Wrong!

* Low T Is protective against P-ca

Wrong! But androgen deprivation suppress P-ca
« High T causes rapid P-ca growth

May be Wrong! But we need more information

Morgentaler, Abraham “Testosterone and Prostate Cancer: Is There a Link?” March 16, 2017.
Accessed Mar 2019. https://grandroundsinurology.com/testosterone-prostate-cancer-link
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Serum T and Prostate volume

100
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S &

Sarum Testostarone ng.fcll

Marberger et al. J Clin Endocrinol Metab 2006;91:1323-8.
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Saturation model
y Abraham Morgentaler

(a) Serum testosterone and P5A in young men

2800 -

2000 -+

1500 <
Senam T

1000 +

500

[=]

25mg S0mg 125mg 300 mg 600 mg
Weekly testosterone dose

() Serum T and PSA in older men
3500

3000 -

2500

2000
Sarum T

1500

1000

500

25mg S50mg 125mg 300 mg &00 mg
Weekly testosterong dose

O = M@ O3 N DD

=k
L=]

Sarum PSA
Weaak 20

Serum PSA
Woek 20

[Ln ]

—#—Testosterons

== P5A

—+—Tastoslarona
== FSA

(@)

{b)

Prostate Cancer Growih

Tumor Growth

Mear-castrale
Farge

Serum Testosterone Concentration

Saturation curve

Variahle-
dependent
grewth

Variahle-
Independent
growth

Saturation Point

Morgentaler et al. Eur Urol 2009;55:310

Concentration of Growth Agzent
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T Tx vs. Prostate cancer

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

Testosterone Trials.*

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 FEBRUARY 18, 2016 VOL.374 NO.7

Effects of Testosterone Treatment in Older Men

P.J. Snyder, S. Bhasin, G.R. Cunningham, A.M. Matsumoto, A.). Stephens-Shields, J.A. Cauley, T.M. Gill

E. Barrett-Connor, R.S. Swerdloff, C. Wang, K.E. Ensrud, C.E. Lewis, J.T. Farrar, D. Cella, R.C. Rosen, M. Pahor,

J.P. Crandall, M.E. Molitch, D. Cifelli, D. Dougar, L. Fluharty, S.M. Resnick, T.W. Storer, S. Anton, S. Basaria,
S.). Diem, X. Hou, E.R. Mohler 111, J.K. Parsons, N.K. Wenger, B. Zeldow, J.R. Landis, and S.S. Ellenberg,
for the Testosterone Trials Investigators*

Event

Prostate-related event
Increase in PSA level by =1.0 ng/ml
Prostate cancer
PSS =197

Hemoglobin =17.5 g/dl

Cardiovascular event}
Myocardial infarction (definite or probable)
Stroke (definite or probable)
Death from cardiovascular causes

Myocardial infarction, stroke, or death
from cardiovascular causes

Serious adverse events
Death
Hospitalization

Otherf

Placebo
(N=394)

Testosterone
(N =394)

no. of participants

26

R I . I~

78

23
1
27

L I = B B S |

68
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Meta-analysis from 13 RCTs

Table 2. Characteristics of Participants

417 RCTs )ltnliﬁ:d

v
46 potentially sutable
publications retrieved for more
detailed evaluation for
inclusion in the meta-analysis

3701 Exelugled;

Mot blinded

=Mag RCT

Triels <3 manths
Llse |'-|'u.r|dn1g\enﬂ odher than

lestosierunge

Men <45 yonrs

—History oof prostate concer

Lising pther medications

Testosterone Placebo
Characteristics Group Group
Number of pamticipants 643 417
Age, years 629 = 2.0 644 = B2
Baseline testosterones _nadfdl 1] 4+ TR 344 <+ 4]
Testosterone levels dunng treatment, ng/dl 536 = 173 339 = 105
Baseline PSA levels, nofml 1.3+ 1.0 1.3 = 1.0

L
18 Studies (23 papers)
included

¥

One study that did not come
up n sewrch added aler
expert scrutiny

23 Excluded:

~Mot blinded

Mot RCT

~Trials <3 months

—Lise of androgens other
than testosterone

—Men =45 years
—History of prostate
cancer

—Lising other hormones

19 Studies {24 papers)
included in Primary Analysis

luded in

Analysis

6 Exclueded:
=2 studies used a no-

treatment control instead
of placebo

3 studies included
subjects on steroids

| study mcluded
subjects with angina

Event

Testosterone: Placebo:
Adverse Adverse

Event Rate  Event Kate Pooled 495%

per 1000 per 1000
Patient-Years* Patient-Years®

Cdds Conhidence
Ratic  Interval

Prostate biopsies

Prostate cancers

P53A =4 ng/ml or 1.5 ng/ml
increase during study

Increase in IPSS scome

Acute unnary retention

All prostate events

Hematocnt ==50%

Airial fibnllation/arrhythmia

Myocardial infarction

Chest Fh'l.'ll'l,l'i.'il.‘htl‘l]].!

Coronary procedurefCABG

Vascular events/cerebrovascular

accidents
All cardiovascular events
[heath

46.1 X
1 1.0k T3
592 50.49
6.6 ib6
22 0
1262 4% 655
ThH ib6
110k ib6
4.4 T3
L 1049
4.4 182
6ty 1049
19.7 4735
LU T35

230 092, 5.77
1.14 (44, 297

1.22 (.67, 224
112 (.42, 304
100 (.34, 297
1.90° 1,11, 3.24
5077 230, 11.14
1.32 050, 3.51
091 038, 246
068 0L23, 1.99
0.74 029, 1.91

091 (35, 258
0494 (43, 204
0 x4, 211

Notes: *The rate per 100 patient-years was calculated based on average
study duration of 10 months, standardized to 1 year and muoltuphed by 1000,

'Odds ratios significantly different from placebo.

P5A = prostate-specthc antigen; IP55 = Intemational Prostate Symptom
Score; CABG = coronary artery bypass graft.

Bachman et al. J Gerontol A Biol Sci Med Sci 2014; 69:

725
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T Tx. In men with Hx. of P-ca

——y
IVERSITY OF KOREE

Table 1 - Results of testosterone therapy in men with prostate cancer

Study No. of Intervention  Follow-up, Gleason score Pretreatment  Post-treatment  Pretreatment  Post-treatment Comments
patients mo (no. of patients) PSA PSA testosterone, testosterone,
ng/dl ng/dl

Agarwal et al. [39] 10 RP 19 6(2) <0.1 <0.1 197 591 No PSA recurrences
7(7)
8 (1)

Kaufman et al. [38] 7 RP 24 6 (6) =0.1 =0.1 97 434 Mo PSA recurrences; longest follow-up =12 yr
7(1)

Khera et al. [40] 57 RP 13 <6 (24) 0.005 0.005 255 459 MNo PSA recurrences
7 (26)
8(4)

Pastuszak et al. [41] 103 RP 275 <6 (1) 0.004 0.007 261 460 Included 26 men with high-risk PCa and positive
6,7 (72) margins or nodes or Gleason score >8;
=8(9) comparison group of 49 men with RP without

testosterone therapy; four PSA recurrences in
the testosterone therapy group (4%), eight
recurrences in the comparison group (16%)

Sarosdy [42] 31 Brachytherapy 60 5(3) NA <1 188 489 Mo PSA recurrences
6(19)
7(8)
8/9 (3)
Morales et al. [43] 5 EBRT 14.5 6(2) 0.1-0.97 <0.1-1.08 150 507 One patient had a transitory increase in PSA;
7(1) (5.2 nmol/l) (17.6 nmol/l) none had PSA increase >1.5 ng/ml
8(2)
Pastuszak et al. [44] 13 Brachytherapy 29.7 6 (4) 0.30 0.66 178 368 No PSA recurrences
and EBRT 7(7)
8(2)
Morgentaler et al. [8] 13 AS 30 6(12) 5.5 36 238 664 Follow-up biopsies in all men; no definite
7(1) PCa progression in any patient; no increase in
mean PSA or prostate volume; no cancer in
54% of follow-up biopsies
Morales et al. [45] 6 AS NA 6(59) 5.66 NA 259 (9 nmol/l) NA Variable PSA response in several men; no
8 (1) follow-up biopsies reported; one man

subsequently underwent RP

PSA = prostate-specific antigen; RP = radical prostatectomy; PCa = prostate cancer; NA = not available; EBRT = external-beam radiation therapy; AS = active surveillance.

Khera et al. Eur Urol. 2014;65(1):115-23.
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Evie Benign Prostatic Hyperplasia

Effects of Testosterone Replacement Therapy on Lower Urinary
Tract Symptoms: A Systematic Review and Meta-analysis

Taylor P. Kohn®', Douglas A. Mata ™', Ranjith Ramasamy*“, Larry I. Lipshultz**

2 Baylor Collepe of Medicine, Houston, TX, USA; ® Department of Pathology, Brighaom and Women's Hospital, Harvard Medical School, Boston, MA, USA;
* Department of Urology, Miller School of Medicine, University of Miami, Miami, FL USA;  Scott Department of Urology, Baoylor College of Medicine, Houston,

T, UsA
Study Mean difference 95% CI Mean difference
Control
L
TRT Arm
i
~ii-
L 2
Random effects model -0.41 [-0.89; 0.07) 4
F=158%, tau*= 012, p = 0.28

=10 -5 0 5 10

THE CATHOLIC UNIVERSITY OF KOREA
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Prostate cancer

« Absence of evidence linking testosterone
therapy to the development of prostate

cancer (Grade B)

« Patients with testosterone deficiency and

a history of prostate cancer should
informed that there is inadequate

be

evidence to quantify the risk-benefit ratio
of testosterone therapy. (Expert Opinion)

Offer testosterone treatment cautiously in symptomatic hypogonadal men who have been
surgically treated for localised prostate cancer and who are currently without evidence of
active disease (i.e. measurable PSA, abnormal rectal examination, evidence of bone/visceral
metastasis): treatment should be restricted to those patients with a low risk for recurrent

prostate cancer (i.e. Gleason score < 8; pathological stage pT1-2; pre-operative PSA
< 10 na/ml) and should not start before one vear of follow-un.

Weak
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Cardiovascular events
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Results from JAMA (2013)

+ 8709 with T<300 : Z& > TRT7} &/ &2 mortality & ICt
 Methods and Results

« F/U after coronary angiography (m 531days)

e 7486 no TRT (real event 21.2%)

« 1223 TRT (real event 10.1%)

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

« Criticism (Bias): & A+, HA| event= TRT group0f| A
2N 20 SAZ ZEHMCH (50702 confounding
factor); TRT 270 25t MI= no TRT group 22 310
Of of, == 0| RS S| O &L (veterans
affair systemOj A2t 2 %)
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COMMENT & RESPONSE

Deaths and Cardiovascular Events in Men Receiving
Testosterone

To the Editor As clinicians and researchers in the testosterone
field, we found surprising the results reported by Dr Vigen and
colleagues' of increased deaths and cardiovascular events in

male veterans receiving testosterone following coronary an-
siography because these results contradict a literature span
ning more than 20 years.” Should testosterone therapy be con

sidered unsafe based on this study? We do not believe so.

This study was not a straightforward 2-group compari-
son in which there were a higher number of events in men who
received testosterone. Rather, this was a complex retrospec-
tive study with a messy data set, containing a serious flaw that
distorted the conclusion.

The authors wrote, “... the Kaplan-Meier estimated cu-
mulative percentages with events were 19.9% in the no tes-
tosterone therapy group vs 25.7% in the testosterone therapy
group ..” at 3 years following coronary angiography. How-

ever, we note the raw rate of events in the testosterone group
was only 10.1% (123 events in 1223 men) compared with 21.2%
(1587 events in 7486 men) in the no testosterone group. The
authors neither acknowledged these data favoring the testos-
terone group, nor did they explain what drove results to an op-
posite conclusion.

The Kaplan-Meier curves are similarly misleading be-
cause the approximately 30% event rate for the testosterone
group at the end of the study is a 3-fold multiple of the actual
event rate. We assume the disparity is derived from calcu-
lated estimates based on statistical adjustment for more than
50 variables, thus magnifying potential errors.

Both groups began as a single population, with men join-
ing the testosterone group as they began treatment, thus con-

tributing to both event curves. A myocardial infarction was at-
tributed to the testosterone group if a man filled his
testosterone prescription the same day, but to the no testos-
terone group if he had not yet filled his prescription. This does
not make sense.

In addition, basic information was not provided. Did time
zero begin for the testosterone group at angiography or tes-
tosterone initiation? Could raw event data be provided for years
1 to 3? What was the mean time to events after receiving tes-
tosterone therapy? What were the person-years of exposure
for both groups?

Our greatest concern is that 1132 men with myocardial in-
farction or stroke who subsequently received testosterone were
incorrectly excluded from the study. It was irrelevant what hap-
pened after their event. All these events should have been in-
cluded in the no testosterone group, increasing the number of]

events by 71%, thereby yielding an outcome consistent with 2
recent studies,** and demonstrating a reduction in mortality
with testosterone therapy.

Morgentaler et al. JAMA. 2014;311(9):961-962




I Highest (reference) TABLE 4. HRs of low total testosterone and low bioavailable testosterone for all-cause mortality adjusting for (or excluding)
—_— potential covariates and mediators
| Low T Low BioT
HR (95% CI) HR (95% CI)
— Lowest quartile vs. higher® 1.400(1.14,1.71) 1.44(1.19, 1.74)
. Flus hypertension® 1.39(1.14,1.70) 1.45(1.19, 1.75)
T Median=300 ng/dl Plus diabetes 1.37(1.12, 1.69) 1.47 (1.21, 1.79)
i Flus CVD 135(1.11, 1.64) 1.44(1.19, 1.75)
- Plus metabolic syndrome 1.3001.06, 1.61) 1.45{1.19, 1.76)
Plus health status markers® 1.36(1.10, 1.67) 1.57 (1.29, 1.92}
= Plus HOMA-IR? 1.4110(1.08, 1.85) 1.61(1.24, 2.10)
Plus adiponectin, leptin 1430116, 1.77) 1.45(1.20, 1.77)
T = 'LDWEﬁt Plus CRP, IL-6% 1.27 (096, 1.57) 1.23(0.96, 1.58)
1 1.5 2 Plus estradiol 1.350(1.08, 1.68) 1.40(1.15, 1.70)
Hazards ratio Plus_hma'.fallable .estradlul 1.34(1.09, 1.66) 1.39(1.12, 1.71)
Excluding prevalent:

FIG. 1. All-cause mortality according to deciles of total testosterone Diabetes (n = 116) 1.45(1.15, 1.82) 1.34(1.09, 1.66)
adjusting for age, BMI, waist to hip ratio, current smoking, alcohol use, CWD (n = 274) 1.39(1.09, 1.77) 1.40(1.12, 1.76)

and exercise. The squares represent point estimates for HRs, the fines . - : o : P
indicate 95% Cls. The median total testosterone values for deciles 1-10 Metabolic Wndmme (n =140 143(1.12,1.83) 1.32 (1.06, 1.64)

were 171, 209, 241, 266, 288, 314, 338, 370, 422, and 507 ng/d|,
respectively.

TABLE 5. HRs of low total testosterone and low bioavailable testosterone for cause-specific mortality by years of follow-up

0-20 yr follow-up 5-20 yr follow-up
Cause of death n HR (95% Cl) n HR (95% C)
Low total testosterone®
All-cause 529 1.3810(1.12, 1.69) 409 1.60(1.27, 2.02)
CvD 264 1.38(1.02, 1.85) 199 1.73(1.23, 2.45)
Cancer 127 1.34 (0.89, 2.00) a0 1.22 {0.75, 1.99)
Respiratory disease C4 2.29(1.25, 4.200 4B 2.67(1.37,5.20)
Other 96 1.13 (0.68, 1.88) &3 1.51 {0.89, 2.56)
Low biotestosterone®
All-cause L29 1.44(1.19, 1.74) 409 1.44 {(1.16, 1.80)
CVD 264 1.36 (1.04, 1.79) 199 1.39(1.01, 1.92)
Cancer 127 1.50 (0.99, 2.26) a0 1.38(0.82, 2.31)
Respiratory disease C4 1.84(1.03, 3.28) 4k 1.65 (0.86, 3.14)
Other 96 1.43(0.91, 2.24) &3 1.56 (0.96, 2.53)

Adjusted for age, EMI, waist to hip ratio, aloohol use, current smoking, and exercisa.
 Reference is total testosterone 241 ngdd] or greater.

# Reference is bicavailable testosterone 78 ng/dl or greater.

THE CATHOLIC UNIVERSITY OF KOREA

ST. VINCENT'S HOSPITAL Laughlin et al. J Clin Endocrinol Metab. 2008 Jan;93(1):68-75
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Re: Association of Testosterone Therapy with Mortality, Myocardial Infarction,
and Stroke in Men with Low Testosterone Levels

R. Vigen, C. I. O'Donnell, A. E. Baron, G. K. Grunwald, T. M. Maddox, S. M. Bradley,
A. Bargawi, G. Woning, M. E. Wierman, M. E. Plomondon, J. 5. Rumsfeld and

P. M. Ho

University of Texas at Southwestern Medical Center, Dallas, Texas

JAMA 2013 310 1829- 1836

Abstract for this article http:/dx.doi.org/10.1016/j.juro.2014.04.069 available at http:/jurology.com/

Editorial Comment: Another article that has fueled debate. The authors assessed the association
between testosterone therapy and all cause mortality, myocardial infarction and stroke among male
veterans to determine whether this association is modified by underlying coronary artery disease.
This is a retrospective national cohort study of men with low testosterone levels (less than 300 ng/dl)

who underwent coronary angiography in fhe Veterans Affairs (VA) system between 2005 and 2011

Primary outcome was a composite of all cause mortality, myocardial infarction and ischemic stroke.
Among a cohort of men in the VA health care system who underwent coronary angiography and had
low serum testosterone levels the use of testosterone therapy was associated with an increased risk of

adverse outcomes.
Limitations of the study included its

retrospective nature, a unique population of patientqd and the

inability to extrapolate these data to the general population. Perhaps a consensus conference needs to

be initiated to discuss these issues.

Allen Seftel, MD
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Shores et al.,, 2012

3
2
£
§ 10.3%
LowT LowT Low T Mormal T
Treated

Fournal of Medicine in 2010 in which a T trial in
elderly fraill men was terminated prematurely
because of increased cardiovascular events in men
who received T compared with men who
received placebo [2]. Given the rapid increase in

Muraleedharan et al., 2013

Figure 2 Testosterone ftreatment of
men with low testosterone (T) reduces
mortality. Left panel, percent of mortal-
ity in men with low T who were
untreated (black bar) or treated with T
(white bar) (Shores et al. [6]). Right
panel: percent of mortality in men with
low T who were untreated (black bar)
or treated with T (white bar). Percent
mortality in men with normal T levels
Low T are shown in the gray bar
Treated (Muraleedharan et al. [7]).

o

revise their article, replacing the term “absolute
risk” with a term that more properly reflected the
fact that their conclusions represented a highly
statistical approach to a messy dataset rather than
being supported by raw data: “At 3 years after coro-

Morgentaler et al. J Sex Med 2014;11:624-629
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Figure 5. Odds ratio for overall cardiovascular (CV) events in subjects treated with testosterone substitution (T5) or placebo.
LL: Lovwer limit; MB-OR: Marmel-Haereeel adds rastia; UL Upper limit

Corona et al. Expert Opin Drug Saf. 2014 Oct;13(10):1327-51
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Thrombolic, Cardiovascular

« No definitive evidence linking testosterone

therapy to a higher incidence of veno-
thrombolic events. (Grade C)

* It cannot be stated definitively whether

testosterone therapy increases or decreases
the risk of cardiovascular events (Grade B)

There is no substantive evidence that testosterone treatment, when replaced to the normal
physiological range, is related to the development of major adverse cardiovascular events.

In hypogonadal men testosterone treatment has been demonstrated to have a positive impact on 1b
cardiovascular risks.

1a




TRT to the Pts with
cardiovascular events

 Avoid TRT within recent 3~6 months
(Expert opinion)

Treat men with hypogonadism and either pre-existing cardiovascular disease, venous

Zihromboembolism or chronic cardiac failure who require testosterone treatment with caution
by monitoring carefully with clinical assessment, haematocrit (not exceeding 0.54%) and
testosterone levels maintained as best possible for age within the mid-normal healthy range.

Strong

THE CATHOLIC UNIVERSITY OF KOREA
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Life-style modification (Grade B)

* T level 1 and T-related symptom |
Losing weight, recommended range,
Increasing physical activity

In patients with adult-onset hypogonadism, only prescribe testosterone treatment in men Strong
with multiple symptoms and if weight loss, lifestyle modification and good treatment
balance of comorbidities have proven unsuccessful.




59| £ X 2N}

(Transference)




FI==)  THE CATHOLIC UNIVERSITY OF KOREA
d S1. VINCENT'S HOSPITAL

Risk of Transference (gel/creams)

e Consider and discuss (Grade A)
e Child and woman
« Wash hands after applying

« Residual T on laundered clothing (13% of
dose)
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« Cessation of TRT three to six months after
commencement of treatment in patients
who fail to achieve symptom or sign
Improvement.
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Target T level

 Middle tertile of the normal reference
range (Grade C): 450~600ng/dL

* If Injection Tx = centre point of inj.

* Achieving testosterone levels in this
window should ameliorate any symptoms
that are genuinely associated with
testosterone deficiency.
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T Initial dosing monitoring

Table 2: Dosing Profiles of Available Testosterone Formulations (as of 2018)

7/~ \
%nimﬁuE

Drug Name Brand Name Delivery Dose Starting Dose | Application
System Dose Range Site
Topical /
1% gel Testim® 5g Tube 50mg/tube S0mg 30- Shoulders, T within 4
100mg | upper arms l weeks
1% gel Vogelxo® 5g Tube 50mg/tube 50mg 50- Shoulders, / T within 4
5g Packet 50mg packet 50mg 100mg | upper arms weeks
5g Pump 12 25mg/actuation | 4 actuations
1% gel Androgel® Packet 50mg 50mg 50- Shoulders, T within 4
Pump 12 25mg/actuation | 4 actuations 100mg | upper arms weeks
1.62% gel Androgel® Packet 40.5mg packet 40 5mg 20.25- | Shoulders, T within 4
Pump 20.25mg/actuation | 2 actuations | 8lmg | upper arms weeks
2% gel pump Fortesta® Pump 10mg/actuation 4 actuations | 10- Thigh T within 4
T0mg weeks
2% solution Axiron® Pump 30mg/actuation 2 actuations | 30- Axilla T within 4
120mg weeks
Patch Androderm® | Patch 2 or 4mg/patch 4mg 2-6mg | Back, T within 4
abdomen, weeks
upper arms or
thighs
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T Initial dose monitoring

N\

Intramuscular / \
T cypionate * Injection 100 mg 30- Gluteal After cycle 4
(1 and 10mL 200mg | muscle or
vials) every 7 | lateral upper
-14 thigh
davys
T enanthate * Injection 100 mg 50- Gluteal After cycle 4
(5mL wials) 200mg | muscle or
every | lateral uppef
7-14 thigh
days \
T undecanoate Aveed® Injection— 130mg (single T30mg 750mg | Gluteal After cycle 4
(730mg/3mL) | dose) injection at muscle
weeks 0, 4,
and every 10
weeks
thereafter \/




Testosterone gel

Each single dose tube contains testosterone 50 mg.
O ransaermal use.,
Read the package leaflet before use

sTosterone
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(testgssaggne) topical solution
30 mg o] testosterone
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Testosterone patch

NoC 53544-077-30

NOC 52544-07 6-50
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Andriol

(oral testosterone undecanoate)
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Keep drugs out of the reach
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Sex Med 2015;3:263-73
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