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Andropause Or “Male Menopause”

https://balancedmedicalsolutions.com/andropause-or-male-menopause-20-symptoms-that-every-man-should-know/



Symptoms and signs of testosterone deficidency

The practical management of testosterone deficiency in men. Antonio Aversa & Abraham Morgentaler Nature Reviews Urology volume 12, pages641–650 (2015)

https://www.nature.com/articles/nrurol.2015.238
https://www.nature.com/articles/nrurol.2015.238
https://www.nature.com/nrurol


Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

Testosterone, directly or through conversion to 5a-dihydrotestosterone or estradiol, modulates multipotent stem cell metabolism 
and function to promote differentiation to progenitor cells for muscle, endothelium, bone, and red blood cells. DHT ¼ 

5adihydrotestosterone; E2 ¼ estradiol; T ¼ testosterone. From Carruthers M, Trinick TR, Jankowska E, et al. 

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1


Testosterone Is a Metabolic Hormone and 
Plays a Vital Role in Human Physiology

• Regulate energy metabolism

•  Nitrogen retention

•  Muscle growth and maintenance

•  Inhibit adipogenesis

• Modulate male reproductive and sexual function 

• Exerts an important metabolic and functional role in many tissues and organs

•  Regulation of bone metabolism

• Erythropoiesis

• Endothelial function

• Liver functions, 

• Hair growth 

The wide distribution of androgen receptors in various tissues, including the central nervous system, strongly
supports the premise that T plays a key physiologic role in regulating human physiology and that T is an integral
hormone in maintaining human health

Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1


Changes in waist circumference in testosterone-
treated and untreated (control) groups

TTh Ameliorates Components of 
MetS, Increases Insulin Sensitivity, 
and Lowers Risk of T2DM.

Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1


Changes in fasting blood glucose and HbA1c in 
testosterone-treated and untreated (control) groups

Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

TTh ameliorates components of MetS, improves lipid profiles, lowers blood glucose and HbA1c, improves insulin sensitivity, 
attentuates inflammation, decreases systolic and diastolic blood pressures, and improves cardiometabolic functions.

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1
https://www.sciencedirect.com/topics/medicine-and-dentistry/metabolic-syndrome


Changes (yellow bars) in lipid profile in testosterone-treated 
(green bars) and untreated control (red bars) groups

Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

TTh ameliorates components of MetS, 
improves lipid profiles, lowers blood glucose and 
HbA1c, improves insulin sensitivity, attentuates 
inflammation, decreases systolic and diastolic 
blood pressures, and improves cardiometabolic 
functions.
 
Meta-analyses have shown that TTh decreases
total cholesterol, low-density lipoprotein
cholesterol, and triglycerides and improves high-
density lipoprotein and systolic and diastolic blood
pressures.

Higher T levels have been shown to produce a 42% 
lower risk of T2DM82 and T2DM has been 
associated with lower total T levels.

In 2 meta-analyses, Corona et al184, 185 showed 
that TTh significantly ameliorates hyperglycemia, 
HbA1c, and HOMA-IR index.

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1
https://www.sciencedirect.com/topics/medicine-and-dentistry/metabolic-syndrome
https://www.sciencedirect.com/science/article/pii/S2050052117301191
https://www.sciencedirect.com/science/article/pii/S2050052117301191
https://www.sciencedirect.com/science/article/pii/S2050052117301191
https://www.sciencedirect.com/topics/medicine-and-dentistry/hyperglycemia


Testosterone deficiency, insulin resistance and 
the metabolic syndrome

Testosterone deficiency, insulin resistance and the metabolic syndrome. Michael Zitzmann. Nature Reviews Endocrinology volume 5, pages673–681. Published: 27 October 2009

https://www.nature.com/articles/nrendo.2009.212
https://www.nature.com/nrendo
https://www.nature.com/articles/nrendo.2009.212


The hypogonadal–obesity–adipocytokine hypothesis
Increased amounts of adipose tissue increase the activity of 
aromatase (which converts testosterone to estradiol) in 
adipocytes. 

Estradiol directly inhibits the hypothalamic–pituitary–testes axis 
via Kisspeptin, which leads to decreased testosterone 
production. 

Adipose tissue also produces leptin and proinflammatory 
cytokines that have a negative feedback effect on the 
hypothalamic–pituitary–gonadal axis.

Leptin also inhibits the stimulatory action of gonadotropins on 
the Leydig cells of the testes, which results in decreased 
androgen production from the testes. 

Reduced levels of testosterone in the tissues facilitates 
triglyceride storage in adipocytes by increasing the activity of 
lipoprotein lipase.

Testosterone and insulin resistance in the metabolic syndrome and T2DM in men. Preethi M. Rao, Daniel M. Kelly & T. Hugh Jones. Nature Reviews Endocrinology volume 9, pages479–493 Published: 25 June 2013

https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/nrendo
https://www.nature.com/articles/nrendo.2013.122


Hypogonadism, Type-2 Diabetes Mellitus, and Bone Health: A Narrative Review. Front. Endocrinol., 18 January 2021. Sec. Endocrinology of Aging Volume 11 - 2020

The pancreas-bone-gonads axis. Pancreas, bone, and testis 
communicates in a feedforward loop in which osteocalcin
(OCN), a bone-derived hormone secreted by osteoblasts
regulates glucose metabolism



Testosterone and insulin resistance in the 
metabolic syndrome and T2DM in men

• Testosterone deficiency is highly prevalent in men with the metabolic syndrome and type 
2 diabetes mellitus

• Low levels of testosterone are an independent risk factor that predicts subsequent 
development of the metabolic syndrome and type 2 diabetes mellitus

• Population studies in community-dwelling men have shown that testosterone deficiency 
is associated with increased all-cause mortality and cardiovascular mortality

• The hypogonadal–obesity–adipocytokine hypothesis summarises the complex 
interaction of the above components and their contribution to the vicious cycle of 
obesity causing hypogonadism and vice versa

• Interventional studies of testosterone replacement therapy have shown improvements in 
insulin resistance, body composition, glycaemic control, lipid metabolism and other 
cardiovascular risk factors

• The benefit of testosterone on insulin sensitivity might be attributable to a complex 
regulatory influence on insulin signalling and glucose homeostasis in the major insulin-
responsive target tissues

Testosterone and insulin resistance in the metabolic syndrome and T2DM in men. Preethi M. Rao, Daniel M. Kelly & T. Hugh Jones. Nature Reviews Endocrinology volume 9, pages479–493 Published: 25 June 2013

https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/articles/nrendo.2013.122
https://www.nature.com/nrendo
https://www.nature.com/articles/nrendo.2013.122


Potential actions of testosterone treatment on 
insulin‐sensitive tissues

Glucose Homeostasis, Diabetes Mellitus, and   Gender‐Affirming Treatment.  Charalampos Milionis, Ioannis Ilias , Evangelia Venaki and Eftychia Koukkou. Biomedicines 2023, 11(3), 670; Published: 22 February 2023



Molecular mechanisms of testosterone modulation of vascular tone

Nature Reviews Cardiology volume 16, pages555–574 (2019)

• Testosterone has effects in both vascular endothelial cells and 
vascular smooth muscle cells, which together produce changes 
in vascular tone. 

• Testosterone relaxes the vascular smooth muscle by inhibiting 
the L-type calcium current through voltagedependent L-type 
calcium channel subunit α1C (Cav1.2), independently of the 
vascular endothelium or the androgen receptor (AR).

•  Testosterone also induces vascular smooth muscle relaxation 
via the opening of big-conductance calcium-activated and 
voltage-activated potassium channels (BKCa) in vascular 
smooth muscle cell as well as in endothelial cells. 

• In addition, testosterone induces nitric oxide (NO) synthesis in 
the endothelial cell by endothelial nitric oxide synthase (eNOS) 
via an AR-dependent, nontranscriptional mechanism; neuronal 
nitric oxide synthase (nNOS) in the endothelium might also 
contribute to the testosterone-induced increase in endothelial 
NO synthesis. 

• Involvement of small-conductance calcium-activated 
potassium channels (SKCa) in addition to BKCa in the 
endothelium-dependent vasodilatory effects of testosterone 
has also been suggested. RYR, ryanodine receptor; SR, 
sarcoplasmic reticulum

https://www.nature.com/nrcardio




Molecular rules of testosterone and estrogen 
in bone metabolism

AR is present in chondrocytes and osteoblasts, although its expression level widely 
varies by age and bone sites. 

Testosterone acts directly on osteoblasts by AR and can consequently promote
bone formation. 

In addition, testosterone has some indirect effects on bone metabolism through 
various cytokines and growth factors. 

Furthermore, testosterone can increase AR expression level in osteoblasts, 
resulting in differentiation promotion and osteoblast and chondrocyte apoptosis 
proliferation.

E2 and ERα also play important roles in maintaining BMD 

in men and women. 

Estrogen has a greater effect than androgen in inhibiting 

bone resorption in men. 

Consequently, men with loss of ERα function exhibit 
extremely low BMD. 

Male patients with aromatase deficiency have a marked
decrease in BMD in trabecular and cortical bone. 

E2 generally regulates apoptosis and function of 
osteoclast, which contributes to BMD maintenance.

IL-1, IL-6, IL-7, IGF-1, nuclear factor-κB (NF-κB), RANKL, 

and tumor necrotic factor-α (TNFα) are the E2 target 
genes. 

However, E2 deficiency increases IL-6, which reduces 
osteoblast proliferation and activity while increasing 

osteoclastic activity and increasing the expression of 
RANKL-mediated osteoclastogenesis.

E2 deficiency increases

Testosterone and Bone Health in Men: A Narrative Review. Kazuyoshi Shigehara, Kouji Izumi, Yoshifumi Kadono, Atsushi Mizokami.  J. Clin. Med. 2021, 10(3), 530; https://doi.org/10.3390/jcm10030530

https://doi.org/10.3390/jcm10030530


Low serum testosterone is associated with tumor 
aggressiveness and poor prognosis in prostate cancer

HUAKANG TU, XIFENG WU ans All. ONCOLOGY LETTERS Received April 14, 2016; Accepted November 1, 2016. DOI: 10.3892/ol.2017.5616



Low serum testosterone is associated with tumor 
aggressiveness and poor prognosis in prostate cancer

HUAKANG TU, XIFENG WU ans All. ONCOLOGY LETTERS Received April 14, 2016; Accepted November 1, 2016. DOI: 10.3892/ol.2017.5616



BJU Int. 2017 Feb;119(2):216-224. doi: 10.1111/bju.13578. Epub 2016 Aug 14

Conclusions 
In this longitudinal disease registry of 999 
hypogonadal men in 6 European countries, no 
evidence was seen of increased PCa rates or LUTS/BPH 
progression in men receiving TRT compared to 
untreated hypogonadal men in our cohort. PCa 
incidence rates in RHYME were similar to rates 
reported in large population studies and with findings 
from other single country or single product registries. 
PSA was minimally affected and slight improvements 
in voiding symptoms were observed in our study in 
men on TRT. These findings warrant confirmation in 
further long-term, registries or randomized trials. 









The primary outcome of the Sexual Function

Benefits and Health Implications of Testosterone Therapy in Men With Testosterone Deficiency. Abdulmaged M. Traish PhD. Sexual Medicine ReviewsVolume 6, Issue 1, January 2018, Pages 86-105

Changes in IIEF-EF score in testeosterone-
treated and untreated propensity-matched 
groups during 8-year follow-up period. IIEF-
EF = International Index of Erectile Function 
erectile function domain. From Haider KS, 
Haider A, Doros G, et al. Long-term
testosterone therapy improves urinary and 
sexual function and quality of life in men with
hypogonadism: results from a propensity-
matched subgroup of a controlled registry 
study. J Urol https://doi.org/10.1016/j.juro 2017.07.039.

https://www.sciencedirect.com/journal/sexual-medicine-reviews
https://www.sciencedirect.com/journal/sexual-medicine-reviews/vol/6/issue/1
https://doi.org/10.1016/j.juro%25202017.07.039


Natural T is rapidly inactivated by first-pass hepatic metabolism, making 
oral therapy an ineffective means of delivering unmodified T.

Esterification at carbon 17-beta yields T undecanoate, preferentially 
absorbed into the lymphatic system when taken orally, and hydrolysed in 
vivo to yield native T. 

The efficacy of oral T undecanoate is limited because of unreliable oral 
bioavailability, fluctuating serum levels and short half-life, necessitating 3-4 
40-mg capsules daily for full TRT taken with meals to improve absorption.

Reported gastrointestinal and liver adverse effect precluded the marketing 
of oral T undecanoate for TRT in the USA.

Other oral T derivatives include 17-alpha-methyltestosterone and 
fluoxymesterolone, which are associated with hepatotoxicity and have 
disappeared from the market in Europe. 

Testosterone replacement therapy. Arcangelo Barbonetti, Settimio D’Andrea, Sandro Francavilla. Andrology First published: 18 February 2020 https://doi.org/10.1111/andr.12774

The patches are available in 2 or 4 mg/d formulations. The 
recommended starting dose is one 4 mg/d patch every 
24 hours applied nightly to the back, abdomen, upper arms 
or thighs.37 Sites should be rotated and not re-used for 
7 days. Two weeks after initiation of therapy, a serum T level 
should be measured (early morning after patch application 
the night before). Levels < 400 ng/dL require a dose 
escalation to 6 mg/d, while levels > 930 ng/dL should require 
a dose reduction to 2 mg/d.

A 2% T gel comes in a metered-dose dispenser that includes a hands-
free cap applicator for precise dispensing and application. This avoids 
exposure to the hands, which minimizes the risk of transfer
Based on serum T levels, the dose can be increased in 25 mg 
increments up to 100 mg of T daily. The 1.62% concentration is also 
available in a metered-dose pump and unit-dose packets in the USA 
market only. The metered-dose pump provides 20.25 mg of T per 
actuation, while the unit-dose packets contain either 20.25 mg/1.25 g 
or 40.5 mg/2.5 g of T. The recommended starting dose of 1.62% gel is 
40.5 mg applied topically once daily in the morning. Serum T levels 
should be measured 14 and 28 days after initiation prior to the 
morning dose

https://onlinelibrary.wiley.com/authored-by/Barbonetti/Arcangelo
https://onlinelibrary.wiley.com/authored-by/D%E2%80%99Andrea/Settimio
https://onlinelibrary.wiley.com/authored-by/Francavilla/Sandro
https://doi.org/10.1111/andr.12774
https://onlinelibrary.wiley.com/doi/10.1111/andr.12774


Testosterone enanthate

TE is available in 100, 200 mg/mL or 250 mg/mL prepared in sesame oil.

For both groups, levels plateaued below the therapeutic range (300 ng/dL) by week 3 and week 4, 
respectively. 

The authors concluded that the TE doses of 200 mg have to be injected every two weeks or doses of 
300 mg every 3 weeks to guarantee effective substitution therapy.

TE-associated adverse events are similar to those of TC. The short-acting IM injections have the 
highest incidence of erythrocytosis approaching 40% It is suggested that T formulation, dose and 
pharmacokinetics collectively determine the risk of erythrocytosis by establishing the duration of 
supraphysiological T levels.

Short-acting IM T formulations (TE) are associated with the most rapid and significant increases in 
serum T levels, with supraphysiological T levels achieved within days of an injection and a return to 
baseline by 10-14 days, followed by a decrease to subphysiological levels within 3 weeks if not re-
dosed.

Caution should be exercised in prescribing short-acting IM formulations in at-risk populations 
(T2DM, smokers, obese, thrombophilic conditions)

Testosterone replacement therapy. Arcangelo Barbonetti, Settimio D’Andrea, Sandro Francavilla. Andrology First published: 18 February 2020 https://doi.org/10.1111/andr.12774

https://onlinelibrary.wiley.com/authored-by/Barbonetti/Arcangelo
https://onlinelibrary.wiley.com/authored-by/D%E2%80%99Andrea/Settimio
https://onlinelibrary.wiley.com/authored-by/Francavilla/Sandro
https://doi.org/10.1111/andr.12774


• Clinicians must consider the unique characteristics of each patient and make the necessary 
adjustments in the management of LOH in order to provide the safest and most beneficial results.

• Different formulations of T are available for replacement therapy to relieve symptoms and signs 
of androgen deficiency in men with LOH.

• T therapy is associated with multiple benefits highly relevant to the patient including amelioration 
of sexual function, depressive mood, muscle function, anaemia, vertebral and femoral BMD, and 
body composition. 

• The recommendations given in different guidelines on TRT are based on data from a limited 
number of RCTs, as well as on non-randomized clinical studies and on observational studies. This 
is the case for the safety of a long-term TRT in LOH. No evidence is provided indeed on the effects 
of TRT on endpoints such as deterioration of heart failure suggesting a cautious approach to T 
replacement in older men with a history of heart failure. 

• The TRAVERSE trial, the first trial of testosterone therapy that is adequately powered to assess 
cardiovascular events, began in 2018, and its findings might take a decade to become available.

• Clinicians must consider the unique characteristics of each patient and make the necessary 
adjustments in the management of LOH in order to provide the safest and most beneficial results

Testosterone replacement therapy. Arcangelo Barbonetti, Settimio D’Andrea, Sandro Francavilla. Andrology First published: 18 February 2020 https://doi.org/10.1111/andr.12774

https://onlinelibrary.wiley.com/authored-by/Barbonetti/Arcangelo
https://onlinelibrary.wiley.com/authored-by/D%E2%80%99Andrea/Settimio
https://onlinelibrary.wiley.com/authored-by/Francavilla/Sandro
https://doi.org/10.1111/andr.12774
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