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Outline

• Pathological androgen deficiency
- Background, causes, interpretation 

- Indications for treatment 

• Androgen deficiency in older men
- Evidence for T treatment in older men



Background
• Testis as a source of virility known for 

centuries
• Castration of men and animals 
• Chinese eunuch system
• Castration of boys to preserve high pitched 

voice for opera singing

Iyer and Handelsman, Testosterone misuse and abuse In: Testosterone: basic to 
clinical aspects (in press)



Testosterone (T)

• T was characterized as a principal circulating 
androgen in 1935*

• Usage of T proliferated in the post war 
decades 

• One of the oldest marketed drugs in use
• Appropriate use remains pathological 

androgen deficiency (prevalence 0.5%)

*David K, Uber krystallinisches mannliches Hormon aus 837 Hoden (Testosteron), wirksamer als aus Harn oder
aus Cholestrin bereitetes Androsteron. 838 Hoppe Seylers Zeischrift Physiologische Chemie. 1935;233:281–2 



Testosterone
• Synthesized and secreted from Leydig cells
• Available bound and free in circulation

Free T, 3%

SHBG bound 
T- 44%

Albumin 
bound T, 

53%

Circulating Testosterone levels  



Matsumoto et al 2016 Testicular disorders

Serum testosterone concentrations in different phases of life



Feldman et al, JCEM 2002

Androgens in aging



Hypogonadism

• Pathological disorder of hypothalamo-
pituitary-testicular axis resulting in impaired 
production of testosterone (androgen) and 
spermatogenesis

• Hypogonadism and androgen deficiency used 
interchangeably



Hypogonadism Causes
Primary 
• Klinefelter syndrome
• Testicular failure

Secondary
• Kallmann’s syndrome 
• Pituitary disease: pituitary adenomas, 

hypopituitarism, infiltrative disorders
• Hemochromatosis
• Hyperprolactinemia
• Drugs: anabolic and corticosteroids, opioids, others
• Chronic Liver Disease
• Acute illness 
• Other



Symptoms Signs

Incomplete sexual 
development

Eunochoidism

Lack of libido Small/shrinking testis

Reduced night time or 
morning erections

Loss of axillary or pubic hair

Breast enlargement or 
tenderness

Gynaecomastia

infertility Azoospermia/oligospermia

Height loss, fragility fracture Osteopenia, osteoporosis

Hot flushes, sweats Vertebral compression #

Reduced shaving frequency

Symptoms and signs

Matsumoto 2016 in : William’s textbook of Endocrinology



Less specific Symptoms Less specific Signs
Decreased energy, vitality Normochromic, normocytic 

anaemia
Decreased motivation or 
self confidence

Mood disorders, 
depression

Feeling sad, blue, irritability Reduced muscle bulk, 
strength

Weakness, decreased work 
performance

Increased fat mass, BMI

Poor concentration, 
memory

Fine facial skin wrinkling

Increased sleepiness

Symptoms and signs

Matsumoto 2016 in : William’s textbook of Endocrinology



Examination

• General- congenital defects, eunochoidal
habitus, gynaecomastia, anosmia

• BMI
• Testicular volume
• Visual fields if indicated



Investigations

• Initial hormone assessment
- Serum Total T, LH, FSH, SHBG 08:00-10:00

(age appropriate reference intervals for T)
- Prolactin, Fe studies, anterior pituitary testing, 

karyotyping, MRI Sella
- Sleep studies if indicated



FSHLH

Primary hypogonadism

Testis

Hypothalamus 
and pituitary

Testosterone
Sperm

• Elevated normal LH,FSH
• Low Testosterone
• Oligo/azoospermia



FSHLH

Secondary hypogonadism

Testis

Hypothalamus 
and pituitary

Testosterone
Sperm

• Low to Low normal LH,FSH
• Low Testosterone
• Oligo/azoospermia



Primary testicular failure
- Klinefelter syndrome
- Testicular trauma, torsion, removal
- Infection
- Testicular atrophy of any cause
Hypogonadotropic hypogonadism
- Congenital- IHH, Kallman
- Acquired- Prolactinoma, pituitary tumour, surgery, RTx
- Delayed puberty
Subject of ongoing research
- Middle aged and older men
- Chronic disease and ill health
- Hormonal male contraception

Valid indications

Yeap et al MJA 2016



PBS criteria
• Pubertal induction
• Constitutional delay in growth and puberty
• Established pituitary or testicular disorder
• Androgen deficiency

- >40 years
- No established pituitary or testicular disorder
- and must not be due to age, obesity, CVS 

disease, infertility, drugs
(AD-- T <6 nmol/L or T 6-15 nmol/L with LH >1.5 

times the upper limit of normal or >14 IU/L 
whichever is higher)



Treatment 

Testosterone preparations
• Oral 
• Topical- gel, cream, pumps
• Buccal 
• Patches 
• Implants 
• Intramuscular- long acting and extra long 

acting



Treatment

• Testosterone undecanoate- 1000mg 0,6, every 
12 weeks thereafter

• Monitoring- trough testosterone levels, blood 
count, PSA 



Low T in older men



Low T in older men
• Older men with non specific symptoms and 

low testosterone level
- Andropause
- Late onset hypogonadism (LOH)
- Androgen deficiency in aging male (ADAM)
- sHG

• Renewed attempt at rejuvenation??



Androgens in aging

DJ Handelsman EJE 2015



Travison (MMAS) JCEM2007

• Accelerated T decline on jumping tracks 



Travison (MMAS) JCEM2007



Yeap JCEM 2012



Summary

• T declines with aging
• Accelerated decline with incident chronic 

illness



Potential benefits of T treatment in 
older men with Low T?



Recent studies



The Testosterone trials
• Test the efficacy of T treatment in older men 

with Low T and one or more clinical 
abnormalities 

• Specific trials
- Physical function trial
- Sexual function trial
- Vitality trial
- Cognitive function trial
- Anemia trial
- Cardiovascular trial
- Bone trial



Participants 

Inclusion criteria
• >65 years
• Serum T < 275ng/dl (9.5 nmol/L)
Exclusion criteria
• Prostate Ca
• > risk of prostate ca
• Other causes of hypogonadism
• Medications, high CVS risk



Sexual function trial

• Self reported decreased libido
• <20 DISF-M-II
• Partner willing to have intercourse twice a 

month
• Primary: change in PDQ Q4 
• Secondary: higher scores in IIEF and DISF-M-II



Physical function trial

• Self reported difficulty in walking and a gait 
speed <1.2m/s in 6MWT

• Primary: % men who increased walking 
distance by 50m

• Secondary: higher scores in PF domain of SF-
36 



Vitality trial

• Self reported low vitality <40 in FACIT fatigue 
scale

• Primary: % of men with increase in FACIT 
fatigue scale by 4 points

• Secondary: Change in FACIT 4 scale, PANAS 
scale, PHQ9 depression scale



Treatment

• T gel 1% or placebo
• Initial dose 5g/day
• Serum T measured at 1,2,3,6,9 months and 

increased to maintain the concentration 
within the normal range for young men 19-40 
years of age





Sexual function trial



• Sexual activity increased with T Rx
• Greater T Greater increment in PDQ Q4
• Increased sexual desire 
• Increased erectile function 

• 10/12 measures in PDQ Q4 
improved



Snyder et al NEJM 2016

✓ ✗

✗



Summary

• T treatment
- increases sexual function in “short term”- but long 

term effects unknown
- No improvement in vitality and physical function

• Future- Wait for “The Testosterone trials” long 
term data



In the interim?

• Trial of Testosterone?
• Address modifiable risk factors



Conclusion

• Pathological androgen deficiency
- Clinical diagnosis confirmed by hormonal evaluation

- T replacement at physiological doses 

• T treatment in older men is controversial
- Trial of T for limited period maybe warranted
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