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Late-onset hypogonadism (LOH) is a complex and highly debatable syndrome 
in ageing men, which is characterised by reduced testosterone levels 
associated with classical symptoms of androgen de� ciency. This article 
discusses the complex issues surrounding its management related to 
patient-centric thresholds and therapeutic targets. It speci� cally highlights 
the need to consider symptoms as the starting point, the key milestones in 

the management and the target of treatment, while ensuring safety at all times. The diagnosis 
of LOH requires a high index of suspicion and early identi� cation of symptoms followed by 
appropriate investigations. The threshold for initiation of treatment has to be person centric and 
requires individualised decisions. The dose, preparation, route and follow up after testosterone 
initiation also may vary among different people. A person-centred approach is key to the 
successful management of this complex, nebulous yet debilitating disease.
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Introduction

Late-onset hypogonadism (LOH) remains a debatable 
biochemical syndrome associated with reduced androgen 
levels in ageing men.1 Known by various names, such as 
androgen de� ciency in ageing male (ADAM) and andropause, 
LOH is characterised by symptoms and signs related to 
testosterone de� ciency. As these symptoms are mostly 
non-speci� c, biochemical con� rmation of the diagnosis by 
measurement of early morning serum testosterone levels 
remains a prerequisite for further management.1

Patient-centred care is accepted in the management of 
chronic endocrine conditions such as diabetes mellitus2 and 
one can argue a similar approach needs to be adapted for 
men who are clinically and biochemically deemed to have 
LOH. Men experiencing signs and symptoms associated 
with age-related decline in testosterone levels potentially 
endure unique biomedical and psychosocial challenges. 
The expectations from therapeutic intervention and the 
risk-bene� t pro� le from the treatment might differ, further 
reinforcing the importance of individualised decision making.3 
This article discusses the complex issues surrounding the 
management of LOH in light of patient-centric thresholds and 
therapeutic targets.

Threshold for evaluation

The primary, and ‘rate limiting’ step for diagnosis of LOH 
remains a clinical suspicion, rather than adapting a practically 
non-viable approach of universal biochemical screening. 
Clinical evaluation, therefore, should be comprehensive enough 
not to miss any person living with androgen de� ciency.4 While 
good screening questionnaires such as Androgen De� ciency 
in Ageing Male (ADAM) are available to quantify the severity 
of hypogonadism, it stills needs awareness as well as a high 
index of clinical suspicion to screen patients displaying signs 
and symptoms associated with low testosterone levels.5,6

The symptoms and signs of LOH can be classified as 
physical, psycho-cognitive, and social (Box 1).1,7 This 
framework makes it easy for the practicing clinician to take 
a comprehensive history in a systematic manner and conduct 
a focused physical examination. The patient may present with 
‘depressive symptoms’ which do not meet the criteria for 
major depressive disorders. A few thoughtful questions may 
help elicit a diagnosis of testosterone de� ciency.4,7 Recent 
changes in liking for music (for example from pop music to 
ghazals), clothes (less focus on grooming, bright colours) 
and driving (slower speed of driving) may be subtle pointers 
towards an andropause state.
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It is of utmost importance to ensure that all patients 
displaying features associated with low testosterone levels 
undergo further clinical evaluation to exclude possible 
reversible aetiologies contributing to a hypogonadal state. 
LOH is a diagnosis of exclusion and a few of the important 
differential diagnoses which need to be considered are listed 
in Box 2.8,9 The 4x4 rubric presented in this table helps the 
busy clinician (and medical students) understand the wide 
spectrum of testosterone physiology and action.

The next step in diagnosis of possible LOH remains a 
biochemical con� rmation of low serum testosterone levels. 
One must be aware, however, of the various caveats and 
cautions related to testosterone measurement (Box 3).10 

Thoughtful counselling of the patient, and if required, the 
laboratory technician, helps minimise the potential pre-
analytical errors in estimation. It must be reiterated here 
that the trigger for testing is a symptom or sign. Screening 
is not recommended in asymptomatic men.11,12

Threshold for treatment

The cornerstone of management of LOH remains lifestyle 
modi� cation to mitigate the impact of non-gonadal and 
metabolic dysregulated states such as obesity, hypertension 
and type 2 diabetes mellitus (DM), apart from judicious 
use of testosterone replacement if deemed appropriate.13 

One must be aware, however, of the indication of treatment 
(symptomatic hypogonadism, biochemical hypogonadism, 
or both), the planned duration of therapy, expected adverse 
events, and monitoring schedule. All contraindications 
must be ruled out prior to starting hormone replacement 
therapy. A clear risk-benefit analysis, shared with the 
patient, is essential for the creation of a treatment plan. 
The patient’s wishes, needs, preferences and limitations 
must be considered during the process of informed decision 
making.14

The threshold for initiation of testosterone may vary and 
needs a patient-centric individualised approach.13 An 
individual with severe symptoms suggestive of testosterone 
de� ciency, in whom other possible aetiologies (listed in Box 
2) have been ruled out, and who faces signi� cant personal/
professional distress/disability due to his complaints, may 
be treated even if serum testosterone is in the lower range 
of normal.15 A therapeutic trial may be agreed upon, keeping 
relief of symptoms as a pre-decided endpoint. It must be 
noted that psychological and sexual symptoms respond 
faster to testosterone than erythropoiesis, metabolic and 
musculoskeletal health.16

In resource-constrained settings, such a therapeutic trial may 
be offered for a few months without detailed investigations, 
provided the treating endocrinologist is con� dent of the 
diagnosis of andropause, has ruled out other aetiologies 
of symptoms, and has confirmed that there are no 
contraindications.17 Various international guidelines use 
differing cut-offs to label testosterone de� ciency. There 
is a need to take this discussion further and propose 
person-centred thresholds for intervention, based upon the 
spectrum, severity, and signi� cance of symptoms, as well as 
the swiftness expected in their resolution.18 This heuristic is 
highlighted in Box 4.

Targets

The trigger for measurement of testosterone levels and 
possible therapeutic intervention remains clinical evaluation 
based on the signs and symptoms experienced by the 
patient. Use of ADAM questionnaires to provide an objective 

Box 1 Clinical features of late-onset hypogonadism Box 2 Differential diagnoses of late-onset hypogonadism

Physical
• Dyspnea on exertion
• Low energy levels
• Increased sweating
• Loss of body hair
• Sarcopenia
• Osteopenia/osteoporosis
• Loss of height

Psychocognitive
• Hot � ashes 
• Loss of concentration
• Change in mood

Sexual
• Reduced sexual thoughts 
• Progressive decline of libido
• Reduced or absent morning erections 
• Erectile dysfunction

Endocrine
• Hypothyroidism
• Hyperprolactinaemic
• Growth hormone de� ciency
• Adrenal insuf� ciency

Metabolic
• Obstructive sleep apnoea
• Anaemia
• Vitamin D de� ciency 
• Obesity

Psychological/psychiatric
• Depression 
• Anxiety neurosis
• Bipolar disorder
• Adjustment disorder

Medical
• Heart failure
• HIV
• Chronic kidney disease 
• Cirrhosis
• Neoplasm
• Medications such as beta blocker, anti-depressants, 

opioid analgesics, anabolic steroids
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quantification of symptoms experienced can provide a 
baseline benchmark to evaluate response to therapy. The 
dose of testosterone replacement therapy (TRT) should be 
titrated to aim for serum testosterone in mid-normal range, 
apart from focusing on relief of hypogonadism-related 
symptoms.19 Obviously, the de� nition of well-being, and the 
balance between physical, psycho-cognitive, and sexual 
needs, remains subjective, with wide variations in response 
to be expected. 

International guidelines suggest that the goal of 
testosterone replacement is to optimise cardiovascular and 
musculoskeletal health.20,21 While this is laudable, as the 
improvement in the cardiovascular and bone-health surrogate 
markers might be gradual and not overtly appreciable by the 
patients, alleviation in physical and sexual health-related 
symptoms remains crucial and ensures better compliance 
with therapy. It is also essential to keep a watch on blood 
pressure, haematocrit and prostate size while monitoring 
elderly men on testosterone therapy.

Techniques

An individualised and patient-centric approach remains the 
key for optimum management of individuals with andropause. 
As discussed in previous sections, hypogonadism can 
induce a wide array of symptoms varying from hot � ashes, 
increased sweating, loss of libido, low energy levels and 
erectile dysfunction. Individuals differ on subjective response 
to symptoms experienced and the associated impact of 
hypogonadism on their quality of life. One patient might deem 
improvement in bone or muscle mass more important, while 
another might be more concerned with relief of distressing 
hot � ashes or loss of libido. Individualised decision making 
with a focus on pre-agreed, symptoms-driven, end points can 

potentially help to achieve desired compliance with therapy 
and improve the eventual outcomes.22

It must also be emphasised that andropause management 
is not limited to testosterone replacement alone. Many 
complaints attributed to testosterone de� ciency, such as 
fatiguability, sarcopenia, loss of bone mass, central obesity, 
and sexual dysfunction, might be due to other factors.23 The 
LEMON mnemonic, used as a rubric for the evaluation of 
fatigue (lifestyle, endocrine, medical/metabolic, observer-
induced or iatrogenic, and nutritional) reminds us of the need 
to promote a healthy lifestyle and optimise overall health. 

Focus especially on the cardiovascular, metabolic, and 
endocrine health helps to improve quality of life, and may 
obviate, or reduce the need for testosterone replacement, 
as well as improve its ef� ciency. 

Tools 

Once the need for testosterone replacement has been agreed 
upon, the next step is to decide the testosterone preparation, 
or tools of therapy. Testosterone therapy is available in a 
variety of formulations, including oral capsules, transdermal 
gels, and injections of varying potency and duration.24 
Table 1 lists the commonly available preparations in the 
market, their properties, advantages, and limitations. From 
personal experience, we propose the following heuristic 
for testosterone replacement in andropause (Figure 1). In 
current times, where there is a need to minimise contact of 
patients with the healthcare system, gels and capsules may 
be preferred.24

The duration of treatment may vary from person to person. 
Testosterone replacement for relief of hot � ashes may be 
limited to months but should be continued for years if being 
prescribed to manage osteoporosis.12-14 As per current 
evidence, there is no level-one evidence derived from 
randomised controlled trials regarding the bene� cial impact of 
TRT on prevention of atherosclerotic cardiovascular disease 
(ASCVD), although observational studies and systematic 
review support use of TRT in hypogonadal men with type 2 

Box 3 Testosterone estimation: caveats and caution Box 4 Individualised patient-centric thresholds for testosterone 
initiation. The ‘4S’ factors for symptoms

Pre-analytic
• Take a drug history, particularly of antiandrogen and 

androgenic steroid use.
• Take a morning fasting sample. Be aware of diurnal 

variation, especially in younger men and impact of 
meals on testosterone.

• Ensure proper collection, storage and transport of 
sample.

• Be aware of conditions altering sex hormone binding 
globulin (SHBG) – to consider free testosterone.

Analytic
• Use a validated assay with low coef� cient of variation
• If severe hypogonadism is suspected, prefer an assay 

with a lower normal range.
• Advise free testosterone when indicated e.g. in liver 

disease and nephritic syndrome.

Post-analytic
• Ensure proper interpretation of results.
• Correlate results with clinical picture; do not view 

them in isolation.
• Calculate free testosterone index if needed.

Spectrum
• A wide range of symptoms
• Musculoskeletal impairment

Specifi c
• Sudden onset
• Severe symptoms

Signifi cance
• Causing signi� cant personal/professional/social/

medical distress

Swiftness of resolution
• Need for rapid resolution
• Expected bene� t with therapy
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Table 1 Preparations for testosterone replacement therapy

Formulation Dose Advantages Limitations

Intramuscular 
(intermediate acting)

Testosterone aqueous 25-50mg every 1-2 weeks Less painful Frequent injections

Testosterone enanthate 250mg every 2-3 weeks Cost effective • Wide � uctuations in T levels
• Fluctuation in mood/libido 
• Multiple injections
• Relative higher risk of 

polycythaemias

Testosterone cypionate 200mg every 2-3 weeks Cost effective

Testosterone propionate 100mg every 2 weeks Cost effective

Intramuscular 
(depot formulation)

Testosterone undecanoate 1000mg every 10-14 weeks Longer effects 
Convenience

• Pain at the injection site
• Risk of venous 

thromboembolism 

Oral agents

Testosterone undecanoate* 40-80mg BID/TID 
with meals*

Ease of oral 
administration

• Variable absorption*

Buccal

Buccal, bio-adhesive,
testosterone tablets

30mg controlled release,
Bio-adhesive tablets BID

Mimics diurnal variation 
Quick reversal

• Gum-related adverse events 
in 16% of treated men

Topical

Testosterone gel (Available in 
sachets, tubes, and pumps)

40-50mg on shoulders, 
upper arms, abdomen once 
daily in the morning

Easy application

Transdermal testosterone
patch

1 or 2 patches,
designed to nominally
deliver 5–10mg T over
24 hours applied every day 
on non-pressure areas

Mimics circadian 
rhythm, easy 
administration

• Skin irritation at the 
application site

• Cannot use for more than 
seven days

Subcutaneous

Surgical implants 2–6 (150-450mg) pellets 
implanted SC; every 3-6 
months. 
Dose and regimen vary with 
formulation

Dosing frequency 
Improved compliance

• Requires surgical incision 
for insertions

• Pellets may extrude 
spontaneously

*Oral testosterone undecanoate is 17-β undecylate molecule which is not hepatotoxic and the variability in absorption with fatty meals 
is negligible.
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Figure 1 Algorithmic approach 
to testosterone replacement 
therapy in andropause

1a: Diagnosis

1c: Follow-up

1b: Treatment
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DM and/or metabolic syndrome. In persons who respond 
to testosterone, the drug should be continued for the long 
term. The role of monitoring for prostatic health, haematocrit 
and cardiovascular well-being cannot be over emphasised. 
Monitoring must be done as per the standard guidelines, to 
ensure patient safety.9,15,16 Last, though not least, physicians 

need to stay alert to subtle symptoms and signs of over-
replacement of testosterone therapy (Box 5).

Evidence from the European Male Ageing Study and the 
Survey on Prevalence in East China for Metabolic Diseases 
and Risk Factors (SPECT-China) data suggests that low 
testosterone in elderly men is often secondary to nongonadal 
comorbidities that lead to suppression of luteinising hormone 
(LH) thereby reducing testosterone. However, this does lead 
to signi� cant comorbidities such as exacerbating illness-
associated anaemia, myopathy and frailty that may affect 
the quality of life in such individuals.17,18 

Summary

This article describes a person-centric approach to the 
management of LOH. It speci� cally highlights the need to 
consider symptoms as the starting point, the lighthouse or 
milestones, and the target of treatment, while ensuring safety 
at all times. 
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Box 5 Monitoring of testosterone replacement therapy

Biochemical
• Haematocrit
• Liver function tests
• Prostate speci� c antigen (PSA)
• Ultrasound prostate, if indicated

Clinical
• Unexplained aggression/violence
• Sexual hyperactivity
• Male pattern alopecia, sudden onset or worsening
• Darkening of skin
• Gynaecomastia, sudden onset
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