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Objectives

 Review the HPG pathway of testosterone 

production in primary and secondary 

hypogonadism

 Understand the investigation of testosterone 

deficiency and its limitations 

 Review the potential benefits and risks of 

testosterone deficiency in older adult males 



 Bayer Video. 

https://kartoffelfilms.com/our-work/awareness-of-low-testosterone-video-campaign/
https://kartoffelfilms.com/our-work/awareness-of-low-testosterone-video-campaign/


Case:  Mr. T 

 65 yr old new patient 

 Taking Androgel 10 g daily since the age of ? 50 yrs for low libido

 No documentation in his prior chart on diagnosis, testing , testosterone 
levels being monitored

 NSTEMI 2021 with 100% thrombus to RCA

 Atrial fibrillation

 Quit smoking age 44, no diabetes, no obesity

 Meds:  Rosuvastatin, Apixaban, Perindopril, Bisoprolol, Androgel

 “Please refill my testosterone….”





Why is this so confusing? 

 Varying definitions of testosterone deficiency

 Variable onset, degree and relevance of T decline amongst men

 Contributing variables – ethnicity, fat, stress, medications, diet, 
environment, comorbidity

 No valid symptom score

 Variability in assays and lack of validated reference ranges for 
testosterone (T)

 Misinterpretation of diagnostic tests and what to order 

 Controversy regarding T and cardiovascular health and other risks



Hypothalamic-Pituitary-Gonadal Axis





Testosterone

 Total Testosterone

 Bioavailable Testosterone

 Free Testosterone

 Sex Hormone Binding Globulin



Testosterone Deficiency Syndrome in Older Adult Males

(Late-Onset Hypogonadism)

 Documented low Total Testosterone (TT) + Clinical symptoms

 Prevalence2:

 Estimated at 25% of M (40-62y)

 4-12% (age 50-59)

 9-23% (age 60-69)

 28-49% (age 70+)



Etiology of Testosterone Deficiency

Primary Hypogonadism Secondary Hypogonadism

Orchitis (mumps) Hypothalamic or pituitary tumor

Klinefelters Hemochromatosis

Cryptorchidism Radiation/infiltrative disease of the H/P

Testicular torsion Kallman’s

Testicular chemo/radiation

Advanced age



Etiology of Testosterone Deficiency: 

Associated Diseases

 Diabetes

 Obesity

 Metabolic syndrome

 HIV

 Hyperprolactinemia

 ESRD

 Liver disease

 COPD

 Sleep apnea

 Severe hypothyroidism

 Nutritional deficiency/excessive exercise



Causes of Testosterone Deficiency

Medications/Substances

 Opioids

 Glucocorticoids

 Anabolic steroids 

 Estrogens 

 Marijuana

 Alcohol 

 Anticonvulsants (valproic acid, phenytoin)

 Androgen deprivation (finasteride, bicalutamide)



Testosterone Deficiency Syndrome in Older Adult Males

 Total T declines by 0.5% / yr 
starting at age 35 

 Approx 50% of men > 80 have T 
< 12

 Increase SHBG

 Dec  GnRH

 Dec Leydig  cells and function 
(ischemic)

BUT

 European Male Aging Study3

 Only 2.5% of males 40-79 had 
low T < 11 nmol/L + 3 sexual 
symptoms

 Only 0.9% had T < 8 nmol/L



History

 Symptoms:

 Sexual 

 Reduced libido (most specific)

 Erectile dysfunction

 Decreased performance

 Fatigue

 Psychiatric 

 Depression

 Irritability

 Insomnia

 Hot flashes



Physical Exam

 Increased visceral fat

 Decreased muscle bulk and strength

 Gynecomastia

 Hair loss – facial, axillary, pubic 

 Gonadal atrophy 

 Testes < 6 mL

 Decreased bone density/osteopenia

 Anemia



Investigation:

 Testosterone 

 Total Testosterone (TT)

 Serum

 Fasting 

 Within 3 hours of waking (7-11 am)

 Not when acutely ill or hospitalized 

 Deficiency: 

 TT < 6 nmol/L (> 50 yrs old)  (2015)

 TT < 10 nmol/L (Canadian Urologic Association,  2021)



Investigation

 If borderline or equivocal Total Testosterone:

 Repeat TT

 Bioavailable Testosterone

 Free Testosterone





Additional Investigations

Tests for Etiology/Associated 

conditions

Baseline Tests for TRT 

SHBG PSA

FSH & LH Hct

Cr

ALT, ALP

A1C & lipids

Hb

Prolactin

TSH, free T4

Ferritin (hemochromatosis, anemia)

Urine for opiates



Treat Associated Comorbidities:

 Type 2 diabetes

 Obesity

 Sleep apnea

 Hemochromatosis 

 Medications

 Extreme nutritional deficiencies and anorexia



Obesity and hypogonadism

 Obesity lowers T by:

 lowers LH 

 Increased aromatization of T to estrogen in adipose 

 Lowers SHBG

 Higher resistance to leptin

 Weight loss, bariatric surgery, exercise can increase T

 > 10% wt loss can inc T over 2-4 yrs 



Treatment

Who to treat: 

 Only with low T AND symptomatic 

 Target mid-normal range (T = 14-17 nmol/L) weak recommendation

 Treat symptoms

 Consider  3m trial of treatment in those with symptoms but borderline T 

level

 Anemic – low T and no other etiology

 Chronic glucocorticoids or opioids 



Contraindications:

 Allergy/hypersensitivity

 Unstable cardiovascular disease 

  Metastatic or high risk prostate Ca 

 Breast cancer

 Desiring fertility preservation



Testosterone Formulations

Generic Trade Dosage Comment

s

INJECTABLE

Testosterone Enanthate Delatestryl 100-200 mg IM q2 weeks
OR 
50-100 mg IM q1 week

Cost effective
Wide fluctuations
higher risk for polycythemia

Testosterone Cypionate Depo-testosterone 100-200 mg IM q2 weeks
OR 
50-100 mg IM q1 week

Cost effective
Wide fluctuations
higher risk for polycythemia

ORAL

Testosterone Undecanoate Andriol 120-160 mg/d divided BID Short half life
Clinical and biochemical 
variability

TRANSDERMAL

Patch Androderm 2.5 – 5 mg/d Rash
Variable absorption
$$

Gel Androgel
Testim

5-10 g/day Rash; Risk of transfer; $$

NASAL GEL Natesto 5.5 mg BID $$



Treatment Risks?  

Testosterone and Cardiovascular events

 Traverse Trial 3

 2018-2023

 RCT, double blind, placebo controlled

 N = 5204

 Mean age = 63.3 y

 Included subjects at high CV risk

 Randomized to 1.62% T gel (40.5 mg ) vs. placebo for 33 months

 Goal was T titrate to 12-26 nmol/L (avg T achieved = 12.8)

 Assess risk for MACE 

 Primary outcome of CV event (non-fatal MI, non-fatal CVA or CV death)



Treatment Risks?  

Testosterone and Cardiovascular events

No increased risk of major 

Adverse CV event 



Treatment Risks?
Testosterone & Prostate Cancer

 Testosterone Trials (2016)

 65 yrs + 

 N = 790

 12 mths of treatment 

 1 Prostate Ca 

No increased risk of prostate Cancer 

 Traverse Trial (2018-2023)

 N = 5204

 63.3 yrs 

 22 mths of T gel vs placebo



Additional Treatment Benefits

 Traverse Trial Benefits

 Anemia corrected 

 Reduced depression

 Improved mood and energy

 Libido

 No Benefits:

 Cognition

 Sleep quality

 Diabetes

 Fracture



Traverse Trial 



Limitations to Traverse Trial

 ? Bias

 Trial ended at 21.7 mths

 High drop out rate

 Avg T level reached was 12.8 nmol/L

PROCEED with CAUTION….



Treatment Monitoring

Testosterone levels:

• IM – midway between 

     injections

• Gel - 2-8 h after 

• Patch – 3-12 h after 

• Oral – 3-5 hrs after fat 

 containing meal



Case:  Mr. T

 No events since 2021 

 Feels “great” 

 He went off T for 2 weeks and c/o low energy, low mood and low libido

 Total Testosterone 18 ng/mL

 LDL 0.86

 A1C 5.4%

 PSA 0.94

 Hct. 49%



Key points: 

 Don’t prescribe testosterone unless there is biochemical evidence of T deficiency 
(Choosing Wisely)

  Check Total Testosterone and if needed repeat it and/or a free or bioavailable T 

 Determine if primary or secondary hypogonadism

 Address contributing cases like obesity, sleep apnea

 Treat based on a low Total Testosterone level AND clinical symptoms 

 [Target mid-normal range (T = 14-17 nmol/L) weak recommendation

 Traverse Trial 

 No increased risk for MACE or prostate cancer 

 Improved depression, libido,  anemia
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