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Background
Older men, especially those who 
are overweight or obese and have 
comorbidities, not uncommonly present 
with non-specific androgen deficiency–
like symptoms, such as low energy and 
sexual dysfunction, and modestly 
lowered serum testosterone relative 
to reference ranges based on healthy 
young men.

Objective
The aim of this paper is to describe the 
clinical approach to men who present 
with non-specific androgen deficiency–
like symptoms. 

Discussion
Most men who present with non-specific 
androgen deficiency–like symptoms do 
not have organic hypogonadism due to 
pituitary or testicular disease, but instead  
have functional gonadal axis suppression 
due to ill health. Lifestyle measures – 
especially weight loss, optimisation of 
comorbidities and cessation of offending 
medications – can improve symptoms 
and increase serum testosterone; this 
should be the first-line approach. Recent 
randomised controlled trials (RCTs) have 
reported modest benefits of testosterone 
treatment in stringently selected older 
men. However, the true long-term risks 
and benefits of testosterone treatment in 
such men are not known. Further study 
is required before testosterone treatment 
can be routinely recommended for 
indications other than organic 
hypogonadism.

Organic versus functional 
hypogonadism
For older men with suspected androgen 
deficiency, making the clinical distinction 
between organic and functional 
hypogonadism is important (Table 1). 
This is because organic hypogonadism can 
be due to potentially serious pathology, 
such as a pituitary lesion. Moreover, the 
treatment approach differs (Figure 1).

Organic hypogonadism
Organic hypogonadism due to medical 
disease of the hypothalamic–pituitary–
testicular (HPT) axis, such as a pituitary 
tumour or Klinefelter syndrome, is an 
important diagnosis that should not be 
overlooked. It is important to consider 
organic hypogonadism in a man of any age 
presenting with otherwise unexplained 
clinical features such as psychosexual 
complaints, osteoporosis, anaemia or 
sarcopenia.1 Organic hypogonadism can 
occur at any age, with some older men 
presenting with primary hypogonadism 
due to age-related testicular failure, 
evidenced by high gonadotrophin levels, 
reduced testicular response to human 
chorionic gonadotropin, and reduced 
Leydig cell mass.2 

There is good evidence that organic 
hypogonadism is underdiagnosed. 
Australian studies show that less than 
half of men with Klinefelter syndrome 
are diagnosed in their lifetimes.3 In men 
with organic hypogonadism, testosterone 
replacement has marked benefits on 
sexual function, energy, haemoglobin, 

bone density and body composition, 
and should be considered irrespective 
of age. However, testosterone does not 
improve fertility but instead can suppress 
spermatogenesis.4

Functional hypogonadism
Many older men – especially those who 
are overweight or obese and have chronic 
diseases such as diabetes, depression, 
liver or renal disease – present with 
non-specific, androgen deficiency–like 
symptoms such as fatigue, low energy, hot 
flushes and sexual dysfunction (low libido 
and/or erectile dysfunction). They may 
also have clinical features overlapping 
with those of organic hypogonadism, 
such as central adiposity, sarcopaenia 
and reduced bone mineral density. 
Such men commonly have modest 
reductions in their circulating testosterone 
concentrations, typically approximately 
6–10 nmol/L, relative to reference ranges 
based on healthy young men.2 

Testosterone concentrations decline 
gradually and modestly during male 
ageing – a marked difference to the 
abrupt and severe decline that occurs 
in female menopause. It is also worth 
noting that ageing and hypogonadism 
have overlapping features. These 
observations have led to a concept of 
so called ‘late-onset’ hypogonadism. 
The estimated prevalence of late-onset 
hypogonadism, defined as the coexistence 
of androgen deficiency–like features and 
lowered circulating testosterone in the 
absence of organic HPT axis pathology, 
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is estimated to be approximately 2–5% 
in community-dwelling older men.5 
However, the extent to which lowered 
testosterone concentrations contribute 
to the ageing male phenotype is not 
known. It is also possible that lowered 
testosterone is primarily a consequence 
of functional HPT suppression due 
to ill health (Figure 2). It is clear that 
low testosterone is, at the very least, a 
sensitive marker of poor health. Indeed, 
recent Australian research has shown that 
the age-related decline in testosterone 
may in part be due to the accumulation 
of age-related comorbidities and weight 
gain, rather than solely due to age in 
itself.6 These studies suggest that the 
age-related decline in testosterone may 
be preventable by management of health 
and lifestyle factors.

Work-up of older men presenting 
with features suggestive of 
androgen deficiency
Clinical approach
The clinical work-up is primarily focused 
on excluding a diagnosis of organic 
hypogonadism. This is because:
• organic hypogonadism may be the 

consequence of an underlying pathology 

Table 1. Organic hypogonadism versus functional hypogonadism

Organic hypogonadism Functional hypogonadism

Condition • Organic HPT axis pathology (eg due to 
Klinefelter syndrome, pituitary tumor) 

• Established disease state
• Generally irreversible

• Functional HPT axis suppression 
(eg due to chronic disease, obesity)

• Diagnosis of exclusion (no recognisable 
structural HPT axis pathology)

• Potentially reversible

Symptoms/signs • Specific: low libido, small testes, 
gynaecomastia

• Non-specific: erectile dysfunction, 
low energy and mood

Testosterone levels • Unequivocally and consistently low • Borderline low, fluctuating around 
the lower limit of assay range

Association of low testosterone with 
clinical features 

• Causal • Uncertain

Testosterone therapy • Replacement • Replacement/pharmacotherapy?

Benefits of therapy • Marked symptomatic and somatic 
response (except fertility)

• Symptomatic and somatic response 
less well established

Risks of therapy • Low • Unknown

HPT, hypothalamic–pituitary–testicular 

Young
Lean
None

Specific
Consistently low

Evaluate for hypothalamic–pituitary–
testicular axis pathology:
• Check luteinising hormone, follicle-

stimulating hormone 
• If low/inappropriately normal (ie 

normal despite a low serum 
testosterone), consider:

 – prolactin
 – iron studies
 – pituitary imaging.

Treat reversible causes:
• Lifestyle measures
• Optimise comorbidities
• Stop offending drugs (eg opioids, 

glucocorticoids)

No contra-indications

If diagnosis of organic 
hypogonadism is 
confirmed, treat*

No desire for paternity

Old
Obese
Many

Non-specific
Borderline/fluctuating

Age
Weight

Comorbidities
Symptoms and signs

Testosterone

*Only commence testosterone when diagnostic evaluation is complete

Figure 1. The clinical approach to possible hypogonadism, based on underlying patient 
characteristics. Men with features in the upper left box are more likely to have organic 
hypogonadism and should be evaluated for hypothalamic–pituitary–testicular (HPT) axis 
pathology prior to consideration of testosterone replacement. Men with features in the 
upper right box are more likely to have functional hypogonadism, and detailed evaluation 
for HPT axis pathology is of low yield. In these men, the focus should be on treatment of 
reversible causes of functional HPT axis suppression.
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that should not be overlooked, such as 
a pituitary tumour

• the approach to management differs 
(Figure 1). 

Given that hypogonadism is a clinical 
diagnosis supported by consistent 
biochemical findings, older men who 
present with features suggestive of 
androgen deficiency should have a 
thorough history and physical examination 
to determine the degree of clinically 
significant androgen deficiency.1 Clinical 
assessment should focus on eliciting 
the more specific features of androgen 
deficiency, such as gynaecomastia, 
recent loss of body hair and decreasing 
testicular volume. Features such as 
fatigue, low libido and reduced muscle 
bulk are non-specific and can be 
caused by almost any chronic disease.2 
Initial assessment should include the 
identification of comorbidities that may 
confound the clinical picture or represent 
potentially reversible causes, such as 
obesity, depression, uncontrolled sleep 
apnoea or medications such as opioids 
or glucocorticoids. Clues to underlying 
organic aetiology, such as signs of pituitary 
dysfunction or mass effect, should not be 
missed. Surreptitious anabolic steroid use 
should always be considered.

Laboratory testing and pituitary 
imaging
The clinical impression of androgen 
deficiency should be confirmed by 
measuring serum total testosterone using 
an accurate and reliable assay, with blood 
drawn in the morning in the fasted state.1 
This is important given the circadian 
rhythmicity of testosterone (with lower 
concentrations later in the day), and 
because food intake can decrease 
testosterone by up to 25%. Men should 
be clinically stable, as any intercurrent 
illness can suppress testosterone. Given 
day-to-day variability of testosterone 
(up to 30%), a diagnosis of androgen 
deficiency should never be based on a 
single low testosterone result. By contrast, 
a total testosterone of >12 nmol/L is 
generally consistent with eugonadism 
and does not need to be repeated, 
unless there is suspicion of evolving 
androgen deficiency. Although liquid 

Obesity/chronic disease

Symptoms*
End-organ deficits†

Mortality
Lowered testosterone

Hypothalamic–pituitary–testicular 
axis suppression

*For example, sexual dysfunction, low energy
†For example, osteoporosis, sarcopaenia, insulin resistance 

Figure 2. The interplay between obesity/chronic disease, androgen deficiency–like 
features and circulating testosterone. Obesity and chronic disease can lead to non-
specific hypothalamic–pituitary–testicular (HPT) axis suppression, which is functional 
and potentially reversible. The extent to which low testosterone contributes to 
androgen deficiency–like features is not well defined.

Table 2. Effects of testosterone treatment in randomised controlled trials 
of older men*

Concern Testosterone treatment effect Targeted treatment

Sexual Modest improvement in most domains 
of sexual function (if testosterone  
<9.5–12 nmol/L)
In most RCTs, effect on libido more marked/
consistent than effect on erectile function

Phosphodiesterase type 
5 inhibitor for treatment 
of erectile dysfunction 

Muscle 1.6–2.7 kg increase in mass, and increase 
in strength
Modest improvements in some measures 
of muscle performance (eg small increase 
in walking distance)

Exercise

Fat 1.6–2 kg decrease Weight loss

Glucose 
metabolism

Modest improvement in insulin resistance 
in some RCTs
No effect on HbA1c

Lifestyle, antidiabetic 
medications

Bone 2–7% increase in lumbar spine bone 
mineral density
RCTs have not been large enough to assess 
effects on fractures

Antiresorptives

Mood Slight improvement in mood/depressive 
symptoms

Counselling, 
antidepressants 

Cognition No effect on cognition or memory Cholinesterase 
inhibitors

*In these RCTs, older men with organic hypogonadism were excluded.
HbA1c, glycated haemoglobin; RCT, randomised controlled trial; BMI, body mass index
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chromatography/mass spectrometry–
based testosterone assays are considered 
gold standard, their current availability 
for routine clinical use is limited. 
Testosterone immunoassays performed 
by accredited laboratories are generally 
reliable to confirm eugonadism, although 
they may have some imprecision at the 
lower end of the male reference range.7 

Results have to be interpreted in the 
clinical context. Different assay platforms 
have different reference ranges; there is 
some variability in measurements across 
different platforms. While a discussion 
about free testosterone (usually calculated 
from total testosterone, sex hormone–
binding globulin and albumin) is beyond 
the scope, its measurement is generally 
of limited practical value.1 There are 
no validated reference ranges for free 
testosterone, especially in older men.

The majority of older men with 
lowered testosterone will have low-to-
normal gonadotropin concentrations 
due to functional hypothalamic–pituitary 
inhibition from chronic disease, including 
obesity (Figure 2).8 Evaluation for 
underlying organic HPT axis pathology 
is commonly of low yield and should be 
individualised. In men with non-elevated 
gonadotropins, the probability of organic 
hypothalamic–pituitary pathology is 
inversely related to body mass index, 
age, number of comorbidities and 
testosterone concentrations. In the 
absence of clinical suspicion of pituitary 
disease, biochemical work-up can be 
limited to measuring prolactin and, in 
men <65 years, iron studies to exclude 
haemochromatosis. The testosterone 
cut-off below which pituitary imaging 
is necessary is not well defined, but 
imaging should be considered in men 
with a total testosterone of <5.2 nmol/L 
and low-to-normal gonadotrophins, even 
in the absence of clinical suspicion of 
hypothalamic pituitary disease.9

Management of functional 
hypogonadism
Men with organic hypogonadism of any 
age should be considered for testosterone 
replacement, which has been discussed 
elsewhere.4 

Lifestyle and optimisation of 
comorbidities 
The majority of older men will have 
functional, non-destructive suppression 
of the HPT axis and present with 
non-specific symptoms and borderline 
low testosterone concentrations 
fluctuating around the lower end 
(6–10 nmol/L) of the reference range 
derived from healthy young men.2 

Priority should be given to the 
management of reversible causes, most 
importantly the implementation of 
lifestyle measures to achieve weight 
loss, optimisation of comorbidities 
(eg depression, sleep apnoea or glycaemic 
control in diabetes) and, where possible, 
removal of offending medications 
(eg opioids, glucocorticoids; Figure 1). 
This strategy can safely raise testosterone 
concentrations and have other health 
benefits. Explaining this to affected men 
can increase their motivation to engage 
with these measures. 

Obesity is the strongest risk factor for 
low testosterone, even greater than the 
effects of age, in part because obesity 
blunts the age-related rise in luteinising 
hormone that can compensate for 
testicular dysfunction occurring in 
some older men.8 Consistent with this, 
successful weight loss, whether by diet or 
surgery, can lead to substantial increases 
in testosterone in obese men. The 
increase in testosterone is proportional 
to the amount of weight lost: 10% 
weight loss increases testosterone by 
2–3 nmol/L, whereas profound weight 
loss after bariatric surgery in morbidly 
obese men can raise testosterone by 
more than 10 nmol/L.2 

Almost any acute or chronic disease 
can mimic or confound clinical features 
of androgen deficiency, and the condition 
should be optimised. This will improve 
non-specific symptoms and can lead to an 
increase in testosterone concentrations. 
For example, in observational studies, 
implementation of continuous positive 
airway pressure for sleep apnoea, 
improvement of glycaemic control in men 
with diabetes and opioid or glucocorticoid 
cessation led to increases in testosterone 
concentrations of approximately 
3–5 nmol/L.2 

Testosterone therapy
For some men, measures to reverse 
functional hypogonadism may 
be unsuccessful, either because 
implementation is not feasible (eg cessation 
of opioids) or they are not achieved or 
maintained (eg weight loss). For other men, 
symptoms may persist despite successful 
implementation of these measures. For 
some men, low testosterone may contribute 
to fatigue or poor motivation and thereby 
reduce their ability to initiate healthy 
lifestyle measures. This raises the question 
of whether testosterone therapy should be 
considered in selected circumstances, and 
what the benefits and risks of testosterone 
treatment are. These have been reviewed 
elsewhere,10 with a brief summary 
discussed here. Of note, effective first-line 
therapies that target individual clinical 
domains are available (Table 2).

Possible benefits of testosterone 
therapy
The largest clinical trial of testosterone 
treatment in older men, the Testosterone 
Trials, randomised 790 men aged 
 ≥65 years with a baseline testosterone  
<9.54 nmol/L (mean of at least two 
measures) and at least one symptom 
or sign consistent with hypogonadism 
(decreased libido, difficulty walking or 
low vitality), but no evidence of organic 
hypogonadism, to testosterone or placebo 
for 12 months.11 Testosterone treatment 
resulted in modest benefits in sexual 
function and slightly improved mood 
and depressive symptoms, but did not 
improve cognitive function. Concomitant 
sub-studies showed improvements in 
volumetric bone mineral density and 
anaemia.10,11 Other smaller studies have 
reported modest improvements in body 
composition (approximately 2 kg gain in 
muscle mass and 2 kg loss of fat mass) 
and modest improvements in insulin 
resistance but, in men with diabetes, 
no improvements in glycaemic control 
(Table 2).12 

Whether testosterone treatment 
reduces important clinical endpoints such 
as falls, fractures or mortality in older men 
is not known. This is because existing 
RCTs of testosterone therapy in older men 
have been of relatively small size and of 
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short duration. Some RCTs have included 
men who were either asymptomatic or 
did not have confirmed low testosterone. 
Therefore, more evidence is needed. For 
example, T4DM, a large Australian RCT, 
examines whether testosterone treatment 
prevents diabetes in high risk men.13 
Results are expected in 2020. 

Possible risks of testosterone therapy
Older men with significant comorbidities 
may be at higher risk of adverse outcomes 
from testosterone therapy when compared 
with younger, otherwise healthy men 
receiving testosterone replacement for 
organic hypogonadism. Trials to date have 
been underpowered to provide definitive 
outcome data regarding prostate and 
cardiovascular events, and long-term risks 
are unknown. It has been estimated that 
an RCT enrolling several thousand men 
over 3–5 years would be needed to define 
true long-term risks; the largest RCT to 
date enrolled 790 men over 12 months.11 

Regarding prostate events, the 
data have been reassuring. Despite 
the fact that androgen deprivation 
therapy is an effective treatment for 
established prostate cancer, clinical 
studies to date have not shown that 
testosterone treatment increases the risk 
of developing prostate cancer.4 Prostate 
monitoring during testosterone therapy 
may, however, lead to overdiagnosis 
of pre-existing, clinically insignificant 
prostate cancer.9 

The current evidence regarding 
testosterone treatment and cardiovascular 
outcomes is contradictory and inconclusive. 
Some studies suggest increased risks, but 
these results have not been supported by 
the majority of studies.10 

Should testosterone treatment be 
considered for men without organic 
hypogonadism?
Given gaps in the current evidence 
base, this is controversial.14 While 
Australian guidelines1 recommend 
against testosterone treatment for older 
men without organic hypogonadism, 
US Endocrine Society guidelines9 give 
an option for testosterone therapy as a 
shared decision between clinicians and 
carefully selected individual patients.14 

If treatment is considered, men with 
functional hypogonadism should be 
informed about the absence of high-level 
evidence regarding long-term benefits and 
risks. Clear, patient-specific goals should 
be identified, and treatment should be 
stopped if these goals are not achieved. 
Monitoring for adverse events should 
follow consensus recommendations.4 

Conclusions
Men with organic hypogonadism 
should be identified and considered 
for testosterone replacement. More 
research is needed to clarify the role for 
testosterone therapy in other settings. 
In most older men, low testosterone 
is a marker of poor health and should 
prompt a holistic approach with a focus 
on lifestyle measures and optimisation 
of comorbidities. Successful weight 
loss, combined with optimisation of 
comorbidities, can be sufficient to improve 
symptoms and increase testosterone 
concentrations, and will lead to other 
important health benefits for such men.
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