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Disclaimer

This lecture and the cited scientific literature, when 
referring to men/males, are referring to individuals 
born biological males.



• Define testosterone deficiency (TD) and its diagnostic criteria
• Debunk the testosterone, prostate cancer (PC), and cardiovascular 

disease (CVD) myths
• Determine what else needs to be considered before initiating TD 

treatment
• Discuss treatment options

Objectives



Objectives

• Debunk the testosterone, prostate cancer (PC), and cardiovascular 
disease (CVD) myths

• Determine what else needs to be considered before initiating TD 
treatment

• Discuss treatment options

• Define testosterone deficiency (TD) and its 
diagnostic criteria



• American Urological Association (AUA): TT < 300ng/dL
• British Society for Sexual Medicine (BSSM): TT < 230ng/dL
• Canadian Medical Association Journal (CMAJ): TT No specific cutoff
• International Society for Sexual Medicine (ISSM): TT < 230ng/dL
• European Association of Urology (EAU): TT < 231ng/dL
• Endocrine Society Practice Guidelines: TT < 300ng/dL
• European Menopause and Andropause Society (EMAS): TT < 350ng/dL

What Do The Guidelines Say?



• In healthy males, testosterone decreases by ~ 1-2% per year
• The most common and reliable symptoms are sexual symptoms

• Decreased libido is a primary TD symptom and may occur without any other 
symptoms

• In men > 50 decreased libido strongly suggests TD, without other obvious causes
• Other sexual symptoms include erectile dysfunction, difficulty achieving or 

maintaining an erection, etc.

• Non-sexual TD symptoms include
• Fatigue, decreased energy, decreased vitality, depressed mood, irritability, “brain 

fog,” decreased motivation, etc.

TD: Making the Diagnosis

Morgentaler A, et al. J Sex Med. 2014; 11(7): 1636-1645.
Morgentaler A, et al. Mayo Clin Proc. 2016; 91(7): 881-896.
Bhasin S, et al. J Clin Endocrinol Metab. 2018; 103(5): 1715-1744.
Morgentaler A, Traish AM. Sex Med Rev. 2020; 8(2): 286-296.



• TD signs include 
• Loss of muscle mass, decreased BMD, and/or anemia
• Decreased testicular volume (< 10mL)

• Laboratory Testing
• Total Testosterone < 300-350ng/dL is a reasonable threshold, but not absolute

• Multiple cofounding factor including SHBG level and androgen receptor sensitivity as 
measured by CAG repeats ( > 24 repeats = decreased AR sensitivity, genedx.com)

• CAG = cytosine, adenine, guanine; mean #: AA ~ 18-20, Caucasians ~ 21-23, East Asians ~ 22-23

• Calculated Free T (FT-C) or equilibrium dialysis FT threshold levels of < 65-
100pg/mL have been recommended

• A TT < 200-250ng/dL is associated with adverse health outcomes, to include 
decreased BMD

TD: Making the Diagnosis

Morgentaler A, et al. J Sex Med. 2014; 11(7): 1636-1645.
Morgentaler A, et al. Mayo Clin Proc. 2016; 91(7): 881-896.
Bhasin S, et al. J Clin Endocrinol Metab. 2018; 103(5): 1715-1744.
Morgentaler A, Traish AM. Sex Med Rev. 2020; 8(2): 286-296.



• Testosterone should be measured in the AM
• Always measure a morning specimen x 2
• In healthy young males, T has a diurnal pattern
• In males > 40, this diurnal pattern may be lost

• Optimal total testosterone levels
• > 500ng/dL to < 1,000ng/dL, with a goal of > 500ng/dL to 900ng/dL

TD: Making the Diagnosis

Morgentaler A, et al. J Sex Med. 2014; 11(7): 1636-1645.
Morgentaler A, et al. Mayo Clin Proc. 2016; 91(7): 881-896.
Bhasin S, et al. J Clin Endocrinol Metab. 2018; 103(5): 1715-1744.
Morgentaler A, Traish AM. Sex Med Rev. 2020; 8(2): 286-296.
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Clinical Pearl: A TD diagnosis requires a TT < 
300-350ng/dL and sexual symptoms/signs



What Tests Do We Do?

Serum is the gold-standard for testosterone 
testing and monitoring, DUTCH adds 
comprehensiveness



• Serum laboratory testing
• CBC, CMP, SHBG

• 1st year: baseline, 1, 3, 6, 12 months
• Ongoing: 2-3x year

• Total testosterone (TT), free T (FT), E2 (LC-
MS/MS)

• 1st year: baseline, 1, 3, 6, 12 months
• Ongoing: 2-3x a year

• FSH, LH, prolactin
• Prolactin: baseline
• FSH, LH: baseline, 1, 3, 12 months, prn

• Other
• TFT’s, vitamin D, etc.
• Glycemic parameters

• PSA, DRE, testicular exam
• PSA and DRE

• 1st year: baseline, 3, ± 6, 12 months, at least 
yearly

• Testicular exam
• Baseline, at least yearly
• Ultrasound: if diagnosis is unsure (< 10mL is 

abnormal)

• DUTCH testing
• 1st year: baseline, 6, 12 months, 2-3x year
• HPA axis: saliva or urine
• Hormones

• To evaluate hormone metabolism
• Evaluate total androgen production and activity
• To optimize detoxification pathways 

What Tests Do We Do?



ADAM Questionnaire IIEF-5 Questionnaire

Morley JE, et al. Metabolism. 2000; 49(9): 1239-1242. Rosen RC, et al. Int J Impot Res. 1999; 11(6): 319-326.

IIEF-5 scoring
• Severe: 1-7
• Moderate: 8-11
• Mild-Moderate: 12-16
• Mild: 17-21
• No ED: 22-25



• A TD diagnosis requires both a TT < 300-350ng/dL and sexual 
symptoms/signs

• Example: TT < 350ng/dL with a FT 75pg/dL (LC-MS/MS) and sexual symptoms
• Example: TT < 300ng/dL with a FT ~ 75pg/mL (LC-MS/MS) and sexual symptoms

• In a male > 50 years old, with SS consistent with TD (ADAM, IIEF-5), low 
TT and/or FT-C, evaluate and treat all underlying etiologies, and consider 
TTh

• In a male < 50 years old, with SS consistent with TD (ADAM, IIEF-5)
• Primary TD (elevated LH and low TT and/or FT-C), after ruling out other possible 

etiologies, TTh is the treatment of choice
• Secondary TD (low or normal LH, low TT and/or FT-C), evaluate and treat all 

underlying etiologies and recommend against TTh as the first choice, use other 
options: peptides (kisspeptin, gonadorelin) clomid, nutraceuticals

Key Points



• Define testosterone deficiency (TD) and its diagnostic criteria

Objectives

• Debunk the testosterone, prostate cancer 
(PC), and cardiovascular disease (CVD) myths
• Determine what else needs to be considered before initiating TD 

treatment
• Discuss treatment options



TTh benefits
• Sexual signs and symptoms
• Body composition
• Bone mineral density

TTh risks
• Prostate cancer
• Cardiovascular disease

TTh in Males (> 50 years old) with TD

How do we optimize these,
While minimizing these
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• Regardless of delivery, a serum TT level > 500ng/dL improves sexual 
function, body composition, BMD, CV outcomes, and does not increase 
PC 

• AndroGel: 50-100mg/d; T pellets: average dose 750mg; T creams: 50-100mg/d
• Testosterone Undecanoate: 750-1000mg initially, then at 6-weeks, then Q10-

12 weeks 
• Serum total E2 levels should be maintained between 20-40pg/mL (LC-

MS/MS), goal 30-35pg/mL for optimum benefit
• Sexual function, BMD, etc.

• Young males on clomid, gonadorelin, kisspeptin
• After treatment for 6 months to 1 year + lifestyle changes, there will be a 

percentage of males who no longer require therapy
• Stop treatment for 3 months and re-evaluate patient 

TTh Benefits in Males with TD
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• Rhoden and Morgentaler literature review (2004)
• No compelling evidence that higher endogenous TT levels or TTh was 

associated with PC risk

• Roddam, et al. 18 prospective study collaborative analysis (2008)
• No association between PC risk and serum TT or DHT

TTh Does Not Increase PC

Rhoden EI, Morgentaler A. N Engl J Med. 2004; 350(5): 482-492.
Roddam AW, et al. J Natl Cancer Inst. 2008; 100(3): 170-183.
Muller RL, et al. Eur Urol. 2012; 62(5): 757-764.



TTh Does Not Increase PC

• The Saturation Model (2009)
• T has a limited ability to stimulate prostate growth
• Prostate tissue is exquisitely sensitive to changes in serum 

TT at low concentrations, but becomes indifferent to 
changes at higher TT concentrations

• The saturation point, the TT concentration at which 
androgen binding to the androgen receptor is maximal, is 
approximately 250ng/dL

• A threshold effect occurs, in which increasing TT levels 
reach a limit (the saturation point) beyond which there is 
no further ability to induce androgen-driven changes in 
prostate tissue growth

• With a TT < 250ng/dL, expect PSA to increase as TT levels increase
• With a TT > 250ng/dL, typically there is minimal PSA increase as TT levels increase

Morgentaler A, Traish AM. Eur Urol. 2009; 55(2): 310-320.
Morgentaler A. Eur Urol. 2012; 62(5): 765-767.
Khera M, et al. Eur Urol. 2014; 65(1): 15-23.

250ng/dL



• Muller, et al. REDUCE trial’s placebo arm (2012)
• Randomized, double-blind, placebo-controlled, parallel-group study
• Assessed dutasteride’s effect on incident PC

• The study found that dutasteride did decrease incident PC risk (biopsy diagnosis) and 
prostate hyperplasia

• Placebo arm results
• PC risk is unrelated to serum androgen concentrations
• Higher TT levels do NOT predispose to PC and low TT levels are not protective

• Lays to rest the false belief that T increases PC risk

TTh Does Not Increase PC

• Endogenous T and/or TTh DOES NOT increase PC risk

Rhoden EI, Morgentaler A. N Engl J Med. 2004; 350(5): 482-492.
Roddam AW, et al. J Natl Cancer Inst. 2008; 100(3): 170-183.
Muller RL, et al. Eur Urol. 2012; 62(5): 757-764.



TTh Does Not Increase PC



TTh benefits
• Sexual signs and symptoms
• Body composition
• Bone mineral density
• Prostate health

TTh risks
• Prostate cancer
• Cardiovascular disease

TTh in Males (> 50 years old) with TD

How do we optimize these,
While minimizing these



• Testosterone’s endothelial effects
• Testosterone is an independent determinant of endothelial function
• Testosterone deficiency (TD) leads to endothelial dysfunction

• TD decreases NO production
• TD increases ADMA expression (competitive inhibitor of eNOS)

• Nitric oxide synthase is the enzyme responsible for converting arginine to NO
• TD decreases endothelial progenitor cells (involved in endothelial repair)

• TD increases proinflammatory cytokines (IL-6, IL-1β, TNF-α)
• Testosterone therapy (TTh) decreases proinflammatory cytokines and 

increases anti-inflammatory cytokines, i.e., IL-10

Testosterone, TTh, and CVD

Hotta Y, et al. Sex Med Rev. 2019; 7(4): 661-668.
Moreau KL, et al. Biol Sex Differ. 2020; 11(1): 18.
Babcock MC, et al. J Clin Endocrinol Metab. 2021; dgab175.



TD Associated Endothelial Dysfunction is Related to 
Inflammation and Oxidative Stress

• Objective: Determine if middle-age/older males with 
low TT would have greater age-associated endothelial 
dysfunction, related to inflammation and oxidative 
stress

• Study: Cross-sectional study; 58 healthy males: 20 
younger, 20 middle-age/older higher TT, 20 middle-
aged/older lower TT

• Younger (20) TT: 500 ± 58ng/dL
• Middle-aged/older higher TT (20): 512 ± 115ng/dL
• Middle-aged/older lower TT (18): 269 ± 48ng/dL

Babcock MC, et al. J Clin Endocrinol Metab. 2021; dgab715.



TD Associated Endothelial Dysfunction is Related to 
Inflammation and Oxidative Stress

• Results:
• Middle aged/older high TT vs control (young males normal TT)

• SS decreased endothelial function when compared to 
young

• After vitamin C, no longer SS
• Middle aged/older lower TT vs control vs higher TT

• SS decreased endothelial function when compared to 
higher TT and young

• Vitamin C 
• SS improvement when compared to baseline
• Improved endothelial function, no longer SS different 

than high TT, but still SS different than young

• Lower TT may be associated with accelerated vascular aging 20 endothelial dysfunction, in part due to 
increased inflammation and oxidative stress

• Physiologic TT levels may attenuate age-related endothelial dysfunction, by decreasing inflammation and 
oxidative stress

Babcock MC, et al. J Clin Endocrinol Metab. 2021; dgab715.



Moreau K, et al. Biol Sex Differ. 2020; 11(1): 18.



Question

In males, what else do we need to think about 
when considering CVD risk stratification?

cvdcheck.org.au epos.myesr.org



Males

“Erectile dysfunction should be considered 
a vascular disease until proven otherwise.”

Graham Jackson, MD

Jackson G, et al. Int J Clin Pract. 2013; 67(11): 1163-1172.



• EGX degradation and endothelial dysfunction are common links 
between erectile dysfunction and CVD

• Erectile dysfunction and CVD share the same set of CVD risk factors
• Vascular erectile dysfunction is an independent CVD risk marker
• Erectile dysfunction may indicate subclinical vascular disease in an otherwise 

asymptomatic male, especially 40-60 years old
• CVD patients are more likely to have erectile dysfunction, and erectile 

dysfunction patients are more likely to develop CVD in the future

Erectile Dysfunction and CVD Link

Jackson G, et al. Int J Clin Pract. 2013; 67(11): 1163-1172.
Miner M, et al. Sex Med Rev. 2019; 7(3): 455-463.



• Erectile dysfunction symptoms and CVD
• There is a 2-5-year interval between erectile dysfunction onset and CVD 

events
• Erectile dysfunction severity is correlated with coronary disease burden
• Erectile dysfunction has been independently associated with CVD events

Erectile Dysfunction and CVD Link

Jackson G, et al. Int J Clin Pract. 2013; 67(11): 1163-1172.
Miner M, et al. Sex Med Rev. 2019; 7(3): 455-463.



• Zhao, et al. Erectile dysfunction predicts CV Events (2018)
• Comprehensive literature review and meta-analysis
• Objective: assess whether erectile dysfunction was an independent risk factor for 

CV events
• Study: 154,794 males
• Results: Severe erectile dysfunction predicted higher CVD and all-cause mortality 

risk
• When compared to males without erectile dysfunction, males with erectile dysfunction had a 

SS increase in CVD by 43%, CAD by 59%, stroke by 34%, and all-cause mortality by 33%
• Older males (≥ 55 years old), males with erectile dysfunction for a shorter duration (≤ 7 years), 

and males with DM and smoking history, were more prone to develop CVD

Males, Erectile Dysfunction, and CVD Events

• CVD, CAD, stroke, and all-cause mortality may be significantly increased in 
males with erectile dysfunction, especially severe erectile dysfunction

Zhao B, et al. J Sex Med. 2019; 16(7): 1005-1017.



Males, Erectile Dysfunction, TD, and CVD Events

Iacona R, et al. Arch Ital Urol Androl. 2017; 89(4): 313-315.

• Objective: Assess the testosterone’s prognostic significance 
on CV outcomes

• Study: 5-year prospective study assessing CVD in males with 
erectile dysfunction and TD

• 802 males, 40-80 years old at intermediate CV risk
• Framingham 10-year CAD event: 10-20%

• TT levels > 300ng/dL considered normal
• FMD and IIEF-5 questionnaire administered



Males, Erectile Dysfunction, TD, and CVD Events

Iacona R, et al. Arch Ital Urol Androl. 2017; 89(4): 313-315.

• Results:
• TT < 300ng/dL had SS higher prevalence of

• HTN, DM, hyperlipidemia, obesity, endothelial 
dysfunction

• TT < 300ng/dL SS more frequent
• AMI, death post-MI, major stroke, and the 

composite of all MACE
• Future CV event independent predictors

• Dyslipidemia, obesity, TT < 300ng/dL, and erectile 
dysfunction

• Males with CVD risk factors and erectile dysfunction should have TT levels checked
• TTh may prevent future CV events



Confirmed erectile dysfunction with no overt CVD symptoms

Calculate 10-year ASCVD risk score + TT levels

Low risk: < 5% Intermediate risk: 7.5 - < 20% High risk: ≥ 20%Borderline risk: 5 - < 7%

Refer to cardiologist
Coronary artery calcium score (CaC), exercise ability,* consider stress 
testing in the appropriate individuals

CaC: 0 CaC: 1-100 CaC: > 100 - < 300

CaC > 300

• Lifestyle modification
• Statin + CoQ10
• Add Arterosil HP
• Consider ASA
• Consider cardiology consult

• Cardiology referral
• Lifestyle modification
• Statin + CoQ10, ASA
• Arterosil HP

• Sexual activity = walking 1 mile on a flat surface in 20 
minutes, briskly climbing 2 flights stairs in 10 sec, or 
walking 4 min using the Bruce treadmill protocol

Adapted from: Miner M, et al. Sex Med Rev. 2019; 7(3): 455-463.
Gandaglia G, et al. Eur Urol. 2014; 65(5): 968-978.

• Lifestyle modification
• If indicated: RYR + CoQ10
• Arterosil HP



• Erectile dysfunction is common and shares the same risk factors and 
pathophysiology with CVD

• All males with erectile dysfunction should undergo CV risk stratification

• Erectile dysfunction is commonly associated with TD
• All males with erectile dysfunction should have 2 AM TT levels checked on 

separate days, improving TT levels may decrease major CV events

• Erectile dysfunction is a general vascular disease marker and precedes 
a CV event by 2-5 years

• Erectile dysfunction is highly prevalent in CAD patients and is 
associated with increased all-cause mortality  

Key Points and Clinical Pearls



Question

Why is there a black-box warning on all testosterone 
prescriptions regarding possible increase in CVD; when we 
know that TTh improves endothelial function, and TD leads 
to endothelial dysfunction, inflammation, and oxidative 
stress? 



Question

Why is there a black-box warning on all testosterone 
prescriptions re: possible increase in CVD? 

4 studies, whose accuracy, validity, and credibility 
are questioned by experts all over the world, as 
well as the FDA, prompted the mandated warning







Question

Should there be a black-box warning on T prescriptions?

Probably Not!



• Testosterone is an immune modulator
• TD is associated with increased CV events
• Erectile dysfunction is an independent CV disease marker in males 

with and without TD
• In males with TD, screen for erectile dysfunction and CVD
• In males with erectile dysfunction, screen for TD and CVD
• In males with and without premature CVD, screen for TD and erectile 

dysfunction

CVD Summary



TTh benefits
• Sexual signs and symptoms
• Body composition
• Bone mineral density
• Prostate health
• CVD

TTh risks
• Prostate cancer
• Cardiovascular disease

TTh in Males (> 50 years old) with TD

How do we optimize these,
While minimizing these



• Define testosterone deficiency (TD) and its diagnostic criteria
• Debunk the testosterone, prostate cancer (PC), and cardiovascular 

disease (CVD) myths

Objectives

• Determine what else needs to be considered 
before initiating TD treatment

• Determine treatment options



Root Cause Analysis

online.visual-paradigm.com



Risk Factors Matter



Risk Factors Matter



HPA and HPG Axes

• Chronic Stress, HPA axis dysfunction, and the HPG 
axis

• Stress CRH, which suppresses gonadotrophin 
releasing hormone (GnRH), FSH, and LH

• Elevated cortisol inhibits FSH, LH, and leads to gonadal 
tissue receptor resistance, thus decreasing TT levels, 
and T’s effectiveness

• Chronic stress increases inflammation, which also 
effects testicular function, decreasing LH and T

Tsigos C, Chrousos GP . J Psychosom Res. 2002; 53(4): 865-871.
Pasquali R. Ann N Y Acad Sci. 2012; 1264(1): 20-35.

Inhibits

Inhibits
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Inhibits

Inhibits

Clinical Pearl: Cortisol and testosterone have an inverse relationship. 
When cortisol is elevated, TT decreases. When this becomes 
maladaptive, TT remains low.



Risk Factors Matter



• The gut mediates hormone metabolism and hormone-related diseases
• A balanced microbiome is diverse, with > 90% of species within the Firmicutes 

and Bacteroidetes phyla, and has a lower F/B ratio
• β-glucuronidase secreting microbes modulate systemic E and T levels 
• Dysbiosis reduces bacterial diversity, increases the F/B ratio, decreases or 

increases β-glucuronidase
• Low β-glucuronidase secreting bacteria may lead to low T states
• High β-glucuronidase secreting bacteria may lead to estrogen-dominant states

• Females: Endometriosis, uterine fibroids, endometrial hyperplasia and cancer
• Males: elevated SHBG, prostate cancer

• Gut’s 5α- and 5β-reductase activity impacts Pg and androgen metabolism

GUT and Sex Hormones

Baker J, et al. 2017; 103: 45-53.
Tremellen K. Basic Clin Androl. 2016; 26(7): 1-13.



Inflammation, Metabolic Endotoxemia, and TD

Gut Endotoxin Leading to a Decline IN Gonadal Function 
(GELDING) theory for obesity related male hypogonadism

• First theory linking obesity, endotoxemia, and TD 
• There is minimal supporting human male data; however, there 

is abundant animal data and data in females supporting this 
theory

Tremellen K. Basic Clin Androl. 2016; 26(7): 1-13. 



• Theory posits that obesity, a poor diet  increased gut permeability and 
chronic low-grade inflammation  impaired testicular function

• It is not low T’s decreased immunosuppressive effects that increases inflammation

• Mechanism
• Gut permeability facilitates LPS translocation to systemic circulation 

• May be the key inflammatory trigger
• LPS decreases testicular T production, both directly and indirectly

• Direct: inhibits Leydig cell steroidogenesis
• Indirect: decreases both LH (T) and FSH (spermatogenesis) drive

Gut Endotoxin Leading to a Decline IN Gonadal 
Function (GELDING) Theory

Tremellen K. Basic Clin Androl. 2016; 26(7): 1-13. 



GELDING Theory, a Root Cause

High saturated fat diet and chronic stress are triggers • Under normal conditions, macrophages necessary for Leydig 
cell development, provide growth and differentiation factors

• With inflammation 
• Macrophages produce proinflammatory cytokines: IL-1β, 

IL-6, and TNF-α, and ROS
• Leydig cells also produce proinflammatory cytokines: IL-

1β, IL-6, and TNF-α
• Leydig cells have TLR4 receptors

• TLR4 bind LPS, bind to Leydig cell TLR4 receptors 
and directly inhibit T production

• Increased gut permeability and chronic low-
grade inflammation leads to TD

Tremellen K. Basic Clin Androl. 2016; 26(7): 1-13. 



GELDING Theory, a Root Cause

High saturated fat diet and chronic stress are triggers • Under normal conditions, macrophages necessary for Leydig 
cell development, provide growth and differentiation factors

• With inflammation 
• Macrophages produce proinflammatory cytokines: IL-1β, 

IL-6, and TNF-α, and ROS
• Leydig cells also produce proinflammatory cytokines: IL-

1β, IL-6, and TNF-α
• Leydig cells have TLR4 receptors

• TLR4 bind LPS, bind to Leydig cell TLR4 receptors 
and directly inhibit T production

• Increased gut permeability and chronic low-
grade inflammation leads to TD

Clinical Pearl: Evaluate and treat the HPA axis 
and the gut, in addition to TD

Tremellen K. Basic Clin Androl. 2016; 26(7): 1-13. 



• Central endocrinopathies
• Hyperprolactinemia

• Pituitary adenomas, antipsychotic drugs, opioids, hypothyroidism, chronic renal failure, 
and high estrogens

• Hypogonadotropic Hypogonadism (HH)
• Classic forms uncommon: Kallmann syndrome (impaired smell, delayed or absent 

puberty, missing X chromosome KAL1 gene, early presentation)
• Definition: LH < 2.5IU/L + hypogonadism

• Common form idiopathic HH: post puberty
• Present as a young male with decreased libido and difficulty conceiving
• Definition: low bioavailable T: < 155ng/dL + inappropriately low LH (< 5 IU/L)
• Note: 1/3 of obese, IR/DM males have HH and low estrogens

Endocrinopathies Associated with TD and Male 
Infertility

Patel DP, et al. Curr Urol Rep. 17(8): 56.



• Peripheral endocrinopathies
• Obesity with TD and elevated estrogens

• Decrease optimal T: E ratio of > 10: 1
• Thyroid dysfunction: very rare sole cause of infertility and/or TD

• Congenital adrenal hyperplasia
• High adrenal androgens with increased negative HPG feedback  decreased 

LH

• Exogenous TTh or anabolic steroid use
• Partial androgen insensitivity

• Androgen receptor mutations, i.e., high CAG repeats

Endocrinopathies Associated with TD and Male 
Infertility

Patel DP, et al. Curr Urol Rep. 17(8): 56.



• In males, especially young males with TD, evaluate and treat all 
underlying etiologies

• HPA axis dysfunction impacts testosterone production
• Gut dysbiosis, obesity, or any stressor impacts testosterone 

production
• Address all endocrinopathies
• In younger males, TTh should not be the first treatment choice for TD
• Treatment decisions should be based on the desire to maintain 

fertility

Key Points and Clinical Pearls



• Define testosterone deficiency (TD) and its diagnostic criteria
• Debunk the testosterone, prostate cancer (PC), and cardiovascular 

disease (CVD) myths
• Determine what else needs to be considered before initiating therapy

Objectives

• Determine treatment options
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Approach to Treatment



Age, LH, Prolactin 

Low TT level Prolactin

3 - 18

> 18

• Work-up
• MRI Brain to rule out prolactinoma

• Cabergoline (dopamine agonist)
• Chronic renal?
• Hypothyroid?
• Cortisol?

LHLH RR (1.5-9.3mIU/mL) 

Typically, at the lower end 
of the RR

• Primary Hypogonadism
• T Replacement

• Secondary Hypogonadism

Normal

High

Nutraceuticals • Eurycoma, Tribulus, Testofen, Thai Ginseng, Zinc 

Lifestyle • 8-hours restful sleep, movement
• Higher protein, Mediterranean eating

Age < 50-55

• Clomid: 25mg QD to QOD, most common 
• HCG: 1000 IU 2x week x 6-8 weeks

• 250 IU 6 d/w x 6-8 weeks
• 500 IU 3 d/w x 3 weeks, then 500 IU 2d/w x 3 weeks

• Kisspeptin: 100-200mcg at HS 1-2 days/week (modulates GNRH)
• Gonadorelin: 100mcg 1-2 days/week (GnRH analog)
• TTh + Gonadorelin (maintain testicular size and fertility [?])

Age > 50-55
• Testosterone therapy (TTh) ± gonadorelin

Above the upper limits of RR



Formulation Typical Starting Dose Advantages Disadvantages

Patch • Available in 2.5 and 5mg
• Typical starting dose is 5mg 
• Apply to clean dry area 
• Rotate areas

• Re-creates circadian rhythm • Skin irritation, contact dermatitis

Gel or cream • Available as FDA-approved or compounded 
products

• Initial T gel dose: 50mg/d
• Consider adding Chrysin 2.5-4% to start (an 

aromatase inhibitor)

• Dosing flexibility
• Application is easy
• Well tolerated
• Erythrocytosis < than with injections and 

pellets

• Potential transference
• Creams – decreased absorption with 

common versa base
• Increase absorption using an atrevis 

base
Intranasal gel (Natesto) • 11mg total (2 pumps, one in each nostril [5.5mg 

each]) 3 times a day (6-8 hours apart)
• Daily dose is 33mg/d
• Minimal transfer risk

• 3 times a day application inconvenient
• Nasal issues limit its use

Oral capsule (Jatenzo) • Available as FDA-approved
• Initial dose: 237mg BID with food
• Dose range: 158-396mg BID

• Lipophilic and absorbed through the 
lymphatics

• Bypasses first-pass metabolism

• May increase BP and possibly CV 
events

• Would avoid in older men
Oral capsule (TLANDO) • Available as FDA-approved

• Initial dose: 225mg BID with food
• Available as FDA-approved • May increase BP and possibly CV 

events
• Would avoid in older men

Injections: SQ* or IM
*SQ delivery require a 

lower dose than IM

• Cypionate or enanthate: ½ life ~ 12 days
o 50-100mg weekly 
o 25-50mg 2x week 

• Propionate: ~ 4.5 days
o 10-25mg 3x week 

• Inexpensive
• Bi or Triweekly injections avoids the highs and 

lows
• Use enanthate in older males to avoid water 

retention commonly seen with cypionate

• Invasive, painful, injection site 
reactions

• Highest incidence of erythrocytosis

Pellets • Average starting dose is 600-750mg
• Note: for every 75ng/dL increase in TT, insert a 

75mg pellet
• Baseline TT = 300ng/dL, goal is 

900ng/dL, dose 600mg

• Infrequent administration – leave it and forget 
it for ~ 100-120 days

• Requires understanding of hormone 
metabolism and detoxification

• Requires surgical incision
• Pellets may extrude
• Rarely: local hematoma, infection

Adapted from Bhasin S, et al. J Clin Endocrinol Metab. 2018; 103(5): 1715-1744.



T Gels vs Creams in Males with TD

100mg
50mg

• Objective: Pharmacokinetic study assessing the 
bioequivalence of AndroForte 5 cream 100mg vs 
Testogel 50mg

• Study: open-label crossover study in 16 males with TD; 
kinetics obtained days 1 and 30

Wittert GA, et al. Andrology. 2016; 4(1): 41-45.

• AndroForte 5 100mg and Testogel 50mg are 
bioequivalent

• Therefore, it may require 2x the cream dose to improve 
clinical outcomes like the standard 50mg gel dose 



My Approach To Males with Suspected TD

Complete history (ADAM, IIEF-5) and physical exam, including a testicular exam and DRE

Complete laboratory panel + DUTCH; evaluate and treat all underlying causes, repeat select labs

TT < 300ng/dL or FT-C < 65-100pg/mL TT > 300ng/dL or FT-C > 65-100pg/mL

AR sensitivity CAG repeats

> 24 < 24

Aggressively treat other 
underlying causes

Consider treatments to 
increase TT

< 50 years old > 50 years old

Primary 

TTh + 
gonadorelin

Secondary

Clomid, peptides,
TTh + gonadorelin 

Fertility No fertility

Clomid, peptides, 
TTh + gonadorelin 

TTh ±
gonadorelin



Question

When deciding on treatments to increase total/free testosterone 
levels and improve clinical outcomes, the question that needs to 
be asked and answered: Is fertility desired?



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E 
antagonist) and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E 
antagonist) and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels



HCG

• There is strong literature support for LH’s effect on serum 
total testosterone, intratesticular total testosterone (ITT), 
spermatogenesis, and maintaining testicular size

• hCG doses as low as 500-1500IU 2-3x week will preserve 
testicular size, will increase TT levels, maintain ITT levels, and 
maintain or improve spermatogenesis

• In males treated with TTh, hCG 500IU 2-3x per week, 
maintains testicular size, ITT levels, and spermatogenesis, if 
adequate FSH

• However, cannot be obtained legally

Kim ED, et al. Fertil Steril. 2013; 99(3): 18-24.
Lo EM, et al. Sex Med Rev. 2018; 6(1): 106-113.



HCG

• There is strong literature support for LH’s effect on serum 
total testosterone, intratesticular total testosterone (ITT), 
spermatogenesis, and maintaining testicular size

• hCG doses as low as 500-1500IU 2-3x week will preserve 
testicular size, will increase TT levels, maintain ITT levels, and 
maintain or improve spermatogenesis

• In males treated with TTh, hCG 500IU 2-3x per week, 
maintains testicular size, ITT levels, and spermatogenesis, if 
adequate FSH

• However, cannot be obtained legally

Kim ED, et al. Fertil Steril. 2013; 99(3): 18-24.
Lo EM, et al. Sex Med Rev. 2018; 6(1): 106-113.

Section 351(a)(1) of the Public Health Services Act (PHS) prohibits the introduction 
into interstate commerce of any biological product unless “a biologics license . . . is in 
effect for the biological product.”

If there are any compounding pharmacies still compounding hCG from raw API, yes, it 
is made illegally (unless they have obtained a separate license to 
compound/manufacture biologicals, which is very unlikely as a 503A/B pharmacy … 
would have to be at a different physical address than the 503A/B pharmacy).



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E antagonist) 
and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels



Clomiphene Citrate (CC)

edm.bioscientifica.com

• What is it?
• CC is a selective estrogen receptor modulator
• Acts centrally by competitively binding to the hypothalamic and 

pituitary estrogen receptors, thus antagonizing estradiol’s 
inhibitory effects on gonadotrophin release

• CC binding effects
• Increases GnRH, FSH, and LH release
• Increases serum LH, FSH, TT, and estradiol levels
• Increases intratesticular TT (ITT) levels, which are 100x higher 

that serum TT levels
• Increases spermatogenesis  (> 20million sperm/mL) and 

maintains testicular size

Kim ED, et al. Fertil Steril. 2013; 99(3): 18-24.
Lo EM, et al. Sex Med Rev. 2018; 6(1): 106-113.
Huijben M, et al. Andrology. 2022; 10(3): 451-459.



Clomiphene Citrate (CC)

edm.bioscientifica.com

• Concerns
• Treatment serum E2 levels may increase to > 40pg/mL (LC-

MS/MS assay) necessitating anastrozole (dose dependent on E2 
levels)

• Data mixed in older men
• May be less effective in males with LH levels at the higher end of 

the LH RR (LH RR: 1.5-9.3mIU/mL)
• Side effects: gynecomastia, mood swings, headaches

Kim ED, et al. Fertil Steril. 2013; 99(3): 18-24.
Lo EM, et al. Sex Med Rev. 2018; 6(1): 106-113.
Huijben M, et al. Andrology. 2022; 10(3): 451-459.

• Typical starting dose: 25mg QOD to QD depending on 
baseline TT, E2, FSH, and LH

• Anastrozole need dependent on baseline and 
treatment E2 levels



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E antagonist) 
and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E antagonist) 
and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels

Clinical Pearl: The enemy of good is better and 
less is more 



Kisspeptin

nature.com endocrinology.org



Kisspeptin (KP-10)

Adapted from Tng EL. Singapore Med J. 2015; 56(12): 649-656. 

Calley JL, Dhillo WS. Adv Biol. 2014; 2014: 1-10.
Skoropuskaite K, et al. Hum Reprod Update. 2014; 20(4): 485-500.
Anderson RA, Millar RP. J Neuroendocrinol. 2022; 34(5): e13081.
Tng EL. Singapore Med J. 2015; 56(12): 649-656. 
George JT, et al. Clin Endocrinol (Oxf). 2013; 79(1): 100-104.

• What are they?
• Endogenous KP is a 54 amino acid peptide derived from KISS1 gene
• KP-10, -13, and -14 are peptide fragments derived from KP-54
• KP’s are expressed in the hypothalamus, gonads, placenta, liver, and 

pancreas
• What do they do?

• Originally, discovered to inhibit melanoma metastasis
• KP is the most potent GnRH secretagogue stimulating both LH and FSH, 

favoring LH >> FSH stimulation
• Mechanism

• Chronic/continuous KP exposure desensitizes the HPG axis
• Initial stimulatory effect, with chronic use and high doses leads to 

a suppressive effect
• Negative feedback occurs when estradiol binds to hypothalamic and 

anterior pituitary ER-α receptors 



Kisspeptin (KP-10)

Adapted from Tng EL. Singapore Med J. 2015; 56(12): 649-656. 

Calley JL, Dhillo WS. Adv Biol. 2014; 2014: 1-10.
Skoropuskaite K, et al. Hum Reprod Update. 2014; 20(4): 485-500.
Anderson RA, Millar RP. J Neuroendocrinol. 2022; 34(5): e13081.
Tng EL. Singapore Med J. 2015; 56(12): 649-656. 
George JT, et al. Clin Endocrinol (Oxf). 2013; 79(1): 100-104.

• Kisspeptin signaling is negatively impacted by:
• Stress
• Hypoglycemia 
• Starvation 
• Opioids 
• Elevated prolactin
• Inflammation

• Effectiveness
• Probably less effective in males with LH levels at the higher end of 

the LH RR (LH RR: 1.5-9.3mIU/mL)

• Recommended dosing: 100-200mcg 1-2x week



Fertility Desired
• Clomiphene citrate and enclomiphene

• CC contains both enclomiphene (E antagonist) 
and zuclomiphene (E agonist)

• HCG (not available)
• Kisspeptin
• Gonadorelin
• Aromatase inhibitors (controversial)
• Testosterone + gonadorelin

Fertility not desired
• Testosterone ± gonadorelin

Increasing Total Testosterone Levels



Gonadorelin

Van Poppel H, Abrahamsson PA. Int J Urol. 2020; 27(10): 730-837.

Crowley WF, et al. N Engl J Med. 1980; 302(19): 1052-1057.
Bhasin S, et al.  J Clin Endocrinol Metab. 1985; 60(5): 998-1003.
Heber D, et al. J Clin Endocrinol Metab. 1984; 58(6): 1084-1088.
Bhasin S, et al. J Clin Endocrinol Metab. 1987; 65(3): 568-574.
Anderson RC, et al. Endocr Rev. 2018; 39(6): 911-937.
Van Poppel H, Abrahamsson PA. Int J Urol. 2020; 27(10): 730-837.
Marques P, et al. Endotext [Internet]. 2022.

• What is it?
• Gonadorelin is a GnRH agonist
• GnRH receptors in anterior pituitary and testes

• What does it do?
• Stimulates anterior pituitary LH and FSH release

• LH >> FSH
• Increases TT, maintains testicular size, and spermatogenesis



Gonadorelin

Van Poppel H, Abrahamsson PA. Int J Urol. 2020; 27(10): 730-837.

Crowley WF, et al. N Engl J Med. 1980; 302(19): 1052-1057.
Bhasin S, et al.  J Clin Endocrinol Metab. 1985; 60(5): 998-1003.
Heber D, et al. J Clin Endocrinol Metab. 1984; 58(6): 1084-1088.
Bhasin S, et al. J Clin Endocrinol Metab. 1987; 65(3): 568-574.
Anderson RC, et al. Endocr Rev. 2018; 39(6): 911-937.
Van Poppel H, Abrahamsson PA. Int J Urol. 2020; 27(10): 730-837.
Marques P, et al. Endotext [Internet]. 2022.

• Mechanism
• GnRH receptors bind to anterior pituitary cells   FSH and LH release
• Stimulates and paradoxically inhibits GnRH secretion

• Chronic/continuous exposure desensitizes the HPG axis
• Chronic use and high doses leads to a suppressive effect

• Down regulates pituitary GnRH receptors, decreasing LH and T
• Effectiveness

• Probably less effective in males with LH levels at the higher end of 
the LH RR (LH RR: 1.5-9.3mIU/mL) 

• Recommended dosing: 100mcg 1-2x week 



Gonadorelin

LH FSH TT

• Study: Determine GnRH’s pituitary and testicular effects in 14 healthy males
• Methods: 7 males each were given either 10mcg or 100mcg GnRH daily for 10 days

• All the male’s had normal pretreatment semen parameters, FSH, LH, and TT levels
• At least 2 weeks prior to GnRH agonist, all males were given IM hCG 3000IU and again at study end
• Serum TT measured before, 24, 48, and 72 hours after hCG injection

Heber D, et al. J Clin Endocrinol Metab. 1984; 58(6): 1084-1088.



Gonadorelin

LH FSH TT

Heber D, et al. J Clin Endocrinol Metab. 1984; 58(6): 1084-1088.

• Results: GnRH 100mcg vs 10mcg
• LH: 100mcg higher serum LH days 2-3, slower return to pretreatment
• FSH: 100mcg higher serum FSH day 2, similar return time duration to pretreatment
• TT: 100mcg > TT at day 10 that 10mcg

• Daily GnRH’s stimulatory effects are transient, followed by 
down-regulation after ~ 10 days



• Crowley WF,  et al. documented that SQ gonadorelin 50mcg QOD in 
hypogonadotropic males, for 4-6 weeks, led to increased testicular 
size and increased TT levels

• Therefore, it is plausible that gonadorelin + testosterone therapy will 
maintain testicular size 

TTh + Gonadorelin: A Plausibility Argument

Crowley WF, et al. N Engl J Med. 1980; 302(19): 1052-1057.
Heber D, et al. J Clin Endocrinol Metab. 1984; 58(6): 1084-1088.

• Recommend: TTh + gonadorelin 100mcg 1-2x per week



Testosterone Options

Cream or Patch • Testosterone patch
• 2.5 and 5mg patches, starting dose is 5mg/day

• Topical Testosterone
• AndroGel: 50mg/d; if using compounded cream, you may need 

higher dose
• Keep it above the belt and rotate sites: chest/abdomen/flank/shoulders
• Labs in 1, 3, 6, and 12 months, then 2x year

Injectable • IM or Sub-Q (more comfortable, use lower dose)
• Propionate (shortest acting) 10-25mg 2-3x week
• Enanthate for older males (less fluid retention) 25-50mg biweekly 
• Cypionate (most common) 25-50mg biweekly 

Pellets
• Pellets are a viable option

• Consider cost
• Dosing: for every 75ng/dL want to increase TT (> 500 – 900ng/dL) 

give 75mg pellet; typical starting dose is 600-750mg
**Check PSA before and after initiation
**PSA increase > 0.75ng/mL worrisome PC



• Regardless of delivery, a serum TT level > 500ng/dL improves sexual 
function, body composition, BMD, CV outcomes, and does not increase 
PC 

• AndroGel: 50-100mg/d; T pellets: average dose 750mg; T creams: 50-100mg/d
• Testosterone Undecanoate: 750-1000mg initially, then at 6-weeks, then Q10-

12 weeks 
• Serum total E2 levels should be maintained between 20-40pg/mL (LC-

MS/MS), goal 30-35pg/mL for optimum benefit
• Sexual function, BMD, etc.

• Young men on clomid, gonadorelin, kisspeptin
• After treatment for 6 months to 1 year + lifestyle changes, there will be a 

percentage of males who no longer require therapy
• Stop treatment for 3 months and re-evaluate patient 

TTh Benefits in Males with TD



Key Points and Clinical Pearls

• Don’t use hCG
• If willing to violate the law, what else are they willing to do?

• If fertility is desired and/or < 50 years old
• Clomid is a reasonable option, watch for elevated estradiol and the need to add 

anastrozole
• Kisspeptin and gonadorelin both excellent options depending on the circumstances, 

less is more
• Gonadorelin is 1 step removed from kisspeptin activity: consider with HPA axis dysfunction, 

significant inflammation, etc.

• If fertility is not desired and > 50 years old
• Testosterone therapy + gonadorelin for testicular size maintenance 





Final Thoughts

• In males who meet diagnostic criteria for TD, don’t stop there
• Address the HPA axis, the gut, etc.  the whole person
• What ever therapy you choose, start low, go slow, and set expectations
• Laboratory monitoring is key, don’t just treat 
• Learn and understand hormone metabolomics, it is essential to a 

successful hormone practice
• Ask yourself: are your decisions evidence-based?
• Are you questioning the absolutes and asking: where is the evidence?



Males may spend ~ 1/3 of their life hormone 
insufficient/deficient, so it’s important we get 
it right!

onhealth.com



Doreen Saltiel, MD JD FACC
Peak Health and Wellness, LLC
Asheville, NC 28748



Questions?

guides.library.uq.edu.au
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