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Introduction L o W

THIS is the second of a two-part

series on the investigation and man-
agement of low testosterone in men.
In part 1, we covered the approach
to the clinical and biochemical

assessment of the man presenting
with possible hypogonadism.

Part 2 will cover the management
of low testosterone, which in many
cases will involve strategies other
than, or complementary to, testos-
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How To Treat — Low testosterone part 2

Management of organic hypogonadism

Doctor.

THERE is no question that, pro-
vided there are no contraindications,
men with organic hypogonadism
should be treated with testosterone
replacement to establish or maintain
secondary sexual characteristics,
sexual function, body composition

and wellbeing. In Australia, the PBS
subsidises testosterone replacement
for men with hypogonadism due
to established testicular or pituitary
disease without restrictions. Cur-
rently available testosterone for-
mulations and their advantages and

disadvantages are listed in table 1.
It must be noted that testosterone
treatment should never be started
before diagnostic workup is com-
plete and a clear diagnosis has been
made. First, failure to do so may
lead to missing importtant under-

lying pathologies, such as a pitui-
tary tumour. Second, exogenous
testosterone treatment suppresses
the hypothalamic—pituitary—thyroid
axis (HPT) axis even in healthy
men, and once testosterone has been
commenced, accurate evaluation for

an underlying aetiology is virtually
impossible.

Third, testosterone treatment
compromises fertility, whereas sper-
matogenesis in men with secondary
hypogonadism can be restored with
gonadotropin treatment.

Contraindications to testosterone treatment Table 1: Testosterone formulations currently available in Australia

Breast or prostate cancer

A palpable prostate nodule or induration*

PSA greater than 4ng/mL (or greater than 3ng/mL in men at high risk of

prostate cancer®)

Severe lower urinary tract symptoms (international prostate symptom score

over 19)
Haematocrit over 50%

Untreated severe obstructive sleep apnoea

Unstable cardiac disease (eg, poorly controlled cardiac failure, recent

cardiovascular events)
When fertility is desired

*Unless urological evaluation is negative

Source: Adapted from references 9 and 10

Untreated severe obstructive sleep apnoea is a contraindication to testosterone

treatment.

New eligibility criteria for PBS-subsidised testosterone treatment

To be eligible for PBS-subsidised testosterone treatment, men over 40
who do not have an established pituitary or testicular disorder must have a
circulating testosterone level of less than 6nmol/L, confirmed by at least two

morning testosterone measurements.

Treatment is also subsidised for total testosterone levels between 6.0nmol/L
and 15.0nmol/L, provided the LH level is greater than 1.5 times the upper limit
of the eugonadal reference range or greater than 14 [U/L.

There are no restrictions for testosterone replacement in men with organic
hypogonadism due to an established pituitary or testicular disorder.

PBS-subsidised testosterone therapy can now only be prescribed in
conjunction with a specialist endocrinologist, urologist or registered member
of the Australasian Chapter of Sexual Health Medicine.
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Preparation/
administration

Testosterone gel 1%
(Testogel)
Daily

Testosterone patch
Daily

Testosterone
transdermal solution
(Axiron)

Daily

Testosterone
undecanoate 40mg
capsule (Andriol)
2-3 times a day

Testosterone
undecanoate 1g IM
injection (Reandron
1000)
Three-monthly

Advantages

Can be self-
administered
Short half-life*

Can be self-
administered
Short half-life*

Can be self-
administered

Short half-life*

Less risk of
inadvertent transfer
to others

Can be self-
administered
Short half-life*

Convenience
Compliance

Stable testosterone
levels

Disadvantages

Chance for inadvertent transfer to close
contacts (spouse, children, nurses)
Imprecise dose adjustment

Marked variation in blood levels

Skin irritation

Skin irritation
Limited scope for dose variation

Pump applicator required

Must be administered in the axilla
Skin irritation

May not wash, shower or swim within
two hours of application

Frequent dosing required (2-3 times a
day)

Marked variation in blood levels

Gl intolerance

Injection-site pain

Contraindicated in men with
coagulopathies or thrombocytopenia
Cannot be self-administered
Post-injection cough due to pulmonary
oil microembolism

Testosterone monitoring

Morning, prior to application,
after use for seven days

Morning after evening
application

Monitor after two weeks,
trough level taken 2-8 hours
after application

Monitor after two weeks

Morning, prior to fourth
injection. Aim for trough level
10-15nmol/L. Allow a further
2-3 injections after dose
adjustment before rechecking

*Advantages of a short half-life include faster offset in case of side effects and faster recovery of HPT axis if treatment is

stopped, with less risk of iatrogenic hypogonadism.

Testosterone

treatment

compromises
fertility, whereas
spermatogenesis in
men with secondary
hypogonadism

can be restored
with gonadotropin

treatment.

www.australiandoctor.com.au

cont’d page 24




How To Treat — Low testosterone part 2

Management of the older man with functional hy

Lifestyle measures and
optimisation of comorbidities
IN contrast to organic hypo-
gonadism, the risk—benefit ratio of
testosterone treatment in men with
so-called late-onset hypogonadism
(LOH) is not known (see table 2).
This is because there are no large,
long-term randomised controlled
clinical trials to inform about
patient-important  benefits  (eg,
fracture reduction, improved func-
tional mobility or mortality) or
therapy-associated risks. Priority
should lie in the implementation
of lifestyle measures (especially
weight loss), optimisation of
comorbidities (eg, depression,
sleep apnoea or glycaemic control
in diabetes) and, where possible,
removal of offending medications
(eg, opioids, glucocorticoids). This
strategy may safely raise testos-
terone levels and has other health
benefits.

Obesity is the strongest risk fac-
tor for low testosterone, even over-
riding the effects of age. This is in
part because obesity blunts the
age-related LH rise that can com-
pensate for testicular dysfunction
occurring in some older men. Con-
sistent 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 propor-
tional to the amount of weight lost:
10% weight loss increases testos-
terone by 2-3nmol/L, whereas pro-
found weight loss after bariatric
surgery can raise testosterone by
more than 10nmol/L in morbidly
obese men.*

It should be noted that, in cer-
tain scenarios, even functional
hypogonadism may be assoc-
iated with profound androgen
deficiency that could require tes-
tosterone replacement therapy.
One example is patients requiring
narcotic analgesics. Opioids often
cannot be stopped, but hypog-
onadism may respond well to tes-
tosterone replacement.

Data from Australia and else-
where suggest that organic hypo-
gonadism is underdiagnosed and
undertreated, whereas the con-
verse applies to LOH.

Testosterone therapy in

older men without organic
hypogonadism

In a proportion of older men,
measures to reverse functional
hypogonadism may be unsuccess-
ful — either because their imple-
mentation is not feasible (eg,
cessation of opioids) or they are
not achieved or maintained (eg,
weight loss). In some men, fea-
tures of LOH may persist despite
successful implementation of these
measures. For example, not all
obese men will normalise testos-
terone levels, even after successful
weight loss; therefore, testoster-
one levels should be repeated if
symptoms persist. If testosterone
remains low, it should be ensured
that underlying organic HPT axis
pathology has not been missed.

If first-line measures fail, the
question arises as to whether a trial
of testosterone treatment is justi-
fied to determine whether there is
benefit. In general, the response to
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Table 2: A conceptual framework to distinguish the approach to

organic and functional hypo
Organic hypogonadism

Pathophysiology Proven HPT axis pathology
Established disease state
Signs/symptoms Specific: low libido, small testes,

Testosterone levels

Association of low testosterone
with symptoms

Testosterone therapy

gynaecomastia

Unequivocally and consistently
low

Causal

Replacement

Benefits of therapy Marked symptomatic and
somatic response
Risks of therapy Low

onadism
Functional hypogonadism (eg, LOH)

No recognisable structural HPT axis pathology
Less well-defined concept
Diagnosis of exclusion

Non-specific: erectile dysfunction, low energy
and mood

Borderline low, fluctuating around the lower
limit of assay range

Uncertain

Replacement/pharmacotherapy?
Symptomatic and somatic response less likely

Unknown

Treatment in older
men should only

be commenced

after appropriate
counselling,
informing the patient
about the absence of
high-level evidence
regarding long-term
risks and benefits.

Table 3: Possible henefits of testosterone therapy in older men

Domain
Sexual

Muscle

Fat
Glucose

metabolism

Bone

Mood/
cognition

=2 R

Testosterone effect

Modest increase in overall function
if total testosterone is less than

12 (some studies), libido improves
more than erectile function

added benefit of

Increase in mass (1.6-2.7 kg) and Exercise
strength, no evidence for improved

physical function

1.6-2.0kg decrease Weight loss

Modest improvement in insulin

First-line therapy
PDE-5 inhibitor, no

testosterone treatment

Lifestyle, antidiabetic

resistance in some randomised medications
controlled trials, no effect on HbA,
3.7% increase in lumbar spine Antiresorptives
BMD, no fracture data
No consistent effects Counselling,
antidepressants
= e v s testosterone  therapy is inversely

correlated to the pre-treatment
testosterone levels, age, BMI and
number of chronic comorbidi-
ties. If considered, testosterone
treatment should target men with
more severe and specific signs and
symptoms, and an unequivocally
and repeatedly low testosterone
level. The risk—benefit ratio will be
better in the younger, leaner man
with fewer comorbidities who has
specific symptoms and consist-
ently low testosterone.
Testosterone threshold levels
that predict a response to tes-
tosterone treatment are not well
defined and are likely to be diff-
erent not only among individuals
but also for different clinical end-
points. A panel of US experts was
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divided on the total testosterone
level below which to consider tes-
tosterone treatment, with opin-
ions ranging from 6.9nmol/L to
10.4nmol/L.>  Population-based
studies in healthy Australian men
using gold-standard LCMS/MS
assay technology have reported
lower limits for total testosterone
of 9.8nmol/L for healthy young
men and 6.4nmol/L for older men
reporting excellent health.!"!*

Testosterone treatment in older
men should only be commenced
after appropriate counselling,
informing the patient about the
absence of high-level evidence
regarding long-term risks and
benefits. It is advisable to docu-
ment this discussion in the medi-
cal records. Clear patient-specific
goals should be identified, and the
patient should be informed at the
outset that testosterone therapy
will be stopped should there be
no benefit, according to defined
treatment goals agreed between
the patient and practitioner.

If testosterone treatment is
considered in older men, con-
traindications must be excluded.
Since symptoms of androgen
deficiency should improve within
1-3 months, a therapy trial of
3-6 months is usually of suffi-
cient duration. Although somatic
effects of testosterone treatment,
such as BMD gains, require
longer treatment, testosterone
should generally not be used for
such indications in asymptomatic
men, given more effective thera-
peutic alternatives are available
(see table 3).

The initial use of short-act-
ing testosterone formulations
minimises the risk of iatrogenic
hypogonadism if testosterone
treatment is stopped because of
lack of benefit. In men suitable for
long-term testosterone therapy,
different options are available
(see table 1). Choice depends on
patient and physician preference.

The therapeutic target should be
to raise serum testosterone levels
to the low- to mid-normal range
of healthy young men. On treat-
ment, testosterone levels that are
higher than mid-normal should be
avoided, based on early evidence
that this may be harmful in older
men. A recent Australian observa-
tional study of older men reported
that men with mid-normal testos-
terone levels between 9.8nmol/L
and 15.8nmol/L had the lowest
mortality, while older men either
below or above this range were
more likely to die.” Similarly, in
a randomised controlled trial, the
increased risk of cardiovascular
events during testosterone therapy
was correlated with higher on-
treatment serum testosterone lev-
els.'

Possible benefits of
testosterone therapy in

older men

The most consistent effects of tes-
tosterone treatment in older men
are modest improvements in body
composition (around a 2kg gain
in muscle mass and a 2kg loss of
fat mass) and an improvement in
lumbar spine bone density (about
a 4% increase) (see table 3). Some




studies have shown improvements
in muscle strength and insulin
resistance, but diabetes does not
improve.'”!® There is no high-level
evidence for benefits in physical
performance, falls, glycaemic con-
trol, fractures or mood. No data
exist on mortality or quality of
life. For many conditions assoc-
iated with low testosterone, more
specific first-line therapies target-
ing these domains individually
— such as exercise; and antigly-
caemic, antiresorptive, or antide-
pressant pharmacotherapy — are
available (see table 3).

Management of sexual
dysfunction in older men
Sexual symptoms are most closely
clustered with low testosterone
and one of the most common rea-
sons why older men seek testoster-
one treatment.® Weight loss and
increased physical activity have
been shown to improve erectile
dysfunction in several controlled
trials and should be implemented
first. In addition, such lifestyle
modifications can improve the
success rate of phosphodiester-
ase-5 (PDE-5) inhibitor treatment.
In contrast, the evidence that

testosterone  improves  sexual
function in older men with low
testosterone levels is not consist-
ent. Decreased libido, although
non-specific, is more strongly
related to low testosterone than
erectile dysfunction. In young
men, erectile function is main-
tained at very low levels of tes-
tosterone, and the correlation
of low testosterone with erectile
dysfunction is weak. In contrast,
predominant erectile dysfunction
with preserved libido, the typical
presentation in older men with
comorbidities, often has a strong

neurovascular pathogenesis.
Indeed, the association between
low testosterone and erectile dys-
function probably reflects their
shared association with vascular
disease.

The most recent meta-analysis
of randomised controlled tri-
als of men presenting with erec-
tile dysfunction concluded that,
while PDE-5 inhibitors were more
effective than placebo in improv-
ing sexual intercourse success and
erectile function, the effects of tes-
tosterone treatment were incon-
clusive.” Moreover, in a recent

Doctor.

randomised  placebo-controlled
trial, men whose sexual function
had been optimised with a PDE-5
inhibitor did not derive further
benefit with the addition of tes-
tosterone. Interestingly, PDE-§
inhibitor use alone led to signifi-
cant increases in testosterone lev-
els in these men.?® Therefore in
older men, testosterone treatment
should be primarily considered in
men who fail lifestyle measures
and PDE-5 inhibitors and have
persistently low testosterone lev-
els after the PDE-5 inhibitor dose
has been optimised.

Testosterone treatment: potential risks and monitoring for adverse events

YOUNG men with organic hypog-
onadism generally have a favourable
risk—benefit ratio with testosterone
therapy, provided contraindications
have been excluded and men are
monitored for side effects (see table
4). While no randomised controlled
clinical trials are available, the safety
of testosterone replacement therapy
(ie, the restoration of physiologi-
cal circulating testosterone levels in
men with organic androgen defi-
ciency) is well established, based on
open-label trials and more than 70
years of clinical experience.

Compared with otherwise healthy
young men with organic androgen
deficiency receiving testosterone
replacement for pathological andro-
gen deficiency, older men with sig-
nificant comorbidities — such as
prostate  disease, cardiovascular
disease or undiagnosed obstructive
sleep apnoea — may be at higher
risk of adverse outcomes. Prostate
and cardiovascular events are of
particular concern. Trials to date
have been underpowered to provide
definitive outcome data regarding
prostate and cardiovascular events
in older men, and long-term risks
are unknown.

To date, experimental and clini-
cal studies have not demonstrated
that testosterone increases the risk
of prostate cancer. The true risk,
however, is not known because of
the absence of adequately powered
long-term randomised controlled
trials. It has been estimated that a
randomised controlled trial of 6000
men would be necessary to detect
a 30% increase in prostate cancer
risk with testosterone therapy, yet
the largest completed trials have
included fewer than 500 men.' A
large-scale testosterone trial simi-
lar in magnitude to HRT studies in
women is unlikely to eventuate in
the near future.

Although PSA testing in the gen-
eral population is controversial,
Australian and international guide-
lines recommend regular prostate
monitoring in older men receiving
testosterone.”!® While the exact age
cut-off is not known, most practi-
tioners commence prostate moni-
toring in testosterone-treated men
once they reach the age of 50-55. It
is important to note that, given the
prostate is an androgen-responsive
organ, testosterone treatment will
usually lead to a modest increase in
the PSA level. While the amount of
such a physiological PSA increase
is not well defined, the best evi-
dence suggests that PSA increases
of more than 1.4nm/mL a year are
uncommon and should trigger pros-

Table 4: Testosterone therapy: adverse events

More common Erythrocytosis*

Acne and oily skin

Detection of subclinical prostate cancer
Growth of metastatic prostate cancer
Reduced sperm production and fertility

Uncommon Gynaecomastia

Male pattern balding (familial)
Growth of breast cancer
Induction or worsening of obstructive sleep apnoea

FORMULATION-SPECIFIC ADVERSE EFFECTS

Injectable
testosterone

Transdermal
patches

Transdermal gel

Skin irritation

Testosterone
pellets

Fluctuation in mood or libido (short-acting esters)

Pain at injection site

Excessive erythrocytosis (especially in older patients)
Post-injection cough due to pulmonary oil microembolism

Frequent skin reactions at application site

Potential risk for testosterone transfer to partner or
another person who is in close contact

Infection, fibrosis or pellet extrusion

*Most common adverse effect, more frequent with injectable testosterone

Source: Adapted from references 9 and 10

Monitoring testosterone therapy

1. Evaluate the patient 3-6 months after treatment initiation and then annually
to assess whether symptoms have responded to treatment and whether the
patient is suffering from any adverse effects

2. Monitor the testosterone level 3-6 months after initiation of testosterone
therapy; therapy should aim to raise the serum testosterone level into the
mid-normal (young men) to low- to mid-normal range (older men)

3. Check haematocrit at baseline, at 3-6 months and then annually; if
haematocrit is greater than 54%, stop therapy until haematocrit decreases
to a safe level, evaluate the patient for hypoxia and sleep apnoea, and

reinitiate therapy with a reduced dose

4. Measure BMD of lumbar spine and/or femoral neck after 1-2 years of
testosterone therapy in hypogonadal men with osteoporosis or low-trauma
fracture, consistent with regional standard of care

5. In men 40 or older with a baseline PSA greater than 0.6ng/mL, perform a
digital rectal examination and check PSA level before initiating treatment
at 3-6 months and then in accordance with guidelines for prostate cancer

screening

6. Obtain urological consultation if the following occur:

I. An increase in serum PSA concentration of more than 1.4ng/mL within
any 12-month period of testosterone treatment; a PSA velocity of more
than 0.4ng/mL a year, using the PSA level after six months of testosterone
administration as the reference (only applicable if PSA data are available

for a period exceeding two years)

I1. Detection of a prostatic abnormality on digital rectal examination

IlIl. Severe obstructive symptoms (International Prostate Severity Score of

over 19)

7. Evaluate formulation-specific adverse events

Source: Adapted from reference 9

tate evaluation.” Nevertheless, one
practical concern is that as a result
of prostate monitoring during tes-
tosterone therapy, overdiagnosis of
clinically insignificant prostate can-
cer may occur.

The current evidence regarding
testosterone treatment and car-
diovascular outcomes is contra-
dictory and inconclusive.?? Some

observational studies in older men
have shown increased, and some
decreased, risk of cardiovascular
events with testosterone treatment.
However, no firm conclusion can
be drawn from these mostly ret-
rospective studies because of the
non-randomised design with the
potential for multiple sources of

cont’d next page
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Principles in the approach to men with lowered testosterone

levels without recognisable hypothalamic-pituitary-testicular
axis pathology
The first-line approach should focus on assessment for and treatment of
associated comorbidities and emphasis on lifestyle measures, especially
weight loss in overweight and obese men.

Testosterone treatment should only be considered in carefully selected
symptomatic men, where first-line measures falil, after explicit discussion
regarding the experimental nature of this treatment and the uncertainty
regarding the risk—benefit ratio of testosterone therapy.

In general, less obese younger men with lower testosterone levels and fewer
comorbidities are more likely to derive a benefit from testosterone treatment,
and they may be at lower risk of adverse events.

A 3-6-month trial is usually of sufficient duration since symptoms, if caused
by androgen deficiency, should improve within 1-3 months. At the outset, the
patient should be informed that treatment will be stopped should there be no
improvement in predefined treatment goals.

Long-acting testosterone should initially be avoided to enable rapid cessation
of therapy in case of adverse events and to reduce the risk of iatrogenic
suppression of the endogenous HPT axis, although this risk is relatively low
with a short course of testosterone therapy.

Testosterone for the prevention of diabetes mellitus (TADM), an

Australian multicentre study

Large, well-conducted clinical trials to provide more evidence to guide
clinicians and patients regarding the risks and benefits of testosterone
therapy are lacking. One important such trial, the largest trial worldwide, is
Testosterone for the prevention of diabetes mellitus (T4DM), an Australian
multicentre, NHMRC-funded study testing the hypothesis that testosterone
therapy, in addition to a lifestyle program (administered by Weight Watchers),
can prevent the development of type 2 diabetes mellitus in high-risk men.

The study is recruiting men aged 50-74 who have a waist circumference of
95cm or more but who do not have diabetes. This trial is currently open for
recruitment at all Australian capital cities. Men interested in participating in this
study can find more information and join the study online by visiting

www.t4dm.org.au

Source: Reproduced with permission from the TD4M Study.
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from previous page
bias and confounding.

One randomised controlled trial
has shown an increase in cardiovas-
cular events with testosterone treat-
ment in relatively frail older men;
however, numbers were small and
may well have been due to chance.
Another randomised controlled
trial in a similar population of men

has not confirmed this finding.®?3
One recent meta-analysis including
almost 3000 mainly older men did
show an increased risk of a broad
range of cardiovascular-related
events with testosterone therapy,
but because of limitations, these
data are not definitive.* A US Fed-
eral Drug Administration—commis-
sioned review of the existing data

found no numeric increase of major
adverse cardiac events in testoster-
one-treated men. Nevertheless, the
Federal Drug Administration now
mandates labelling of US testoster-
one products to warn about a pos-
sible increased risk of heart attack
and stroke.

Overall, until better evidence is
available, it seems prudent to use

testosterone treatment with great
caution, if at all, in older men —
especially in those with known
cardiovascular disease. Unstable
cardiac disease or recent cardiovas-
cular events (within 6-12 months)
constitute contraindications. Nega-
tive effects of testosterone on fertil-
ity should be considered in men who
have not completed their families.

Do¢tor.
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Case studies

Case study one

MIKE, aged 64, presents with low
libido, erectile dysfunction and
low energy levels. He has gradu-
ally gained weight over the past
10 years. Mike has type 2 diabe-
tes mellitus of six years’ duration.
A recent HbA, was 8.2%. Other
comorbidities include well-con-
trolled hypertension, asympto-
matic stable ischemic heart disease
with one previous coronary stent
and no other known macrovascu-
lar complications.

He reports poor dietary habits
and does not exercise. Mike denies
symptoms of sleep apnoea. He is
an ex-smoker of 20 pack years and
consumes 1-2 standard drinks of
alcohol a week. He fathered two
children in his 30s without dif-
ficulties, and he recalls normal
pubertal development. Current
medications include metformin,
a sulfonylurea, an angiotensin II
inhibitor, a statin and a low-dose
aspirin.

Physical examination shows
central obesity (BMI 31kg/m?),
normal male-pattern body hair,
mild loss of muscle bulk, 18mL
testes, lipomastia but no gynae-
comastia, full visual fields and no
clinical evidence of Cushing’s syn-
drome.

Morning fasting total tes-
tosterone is modestly reduced
at 7.4nmol/L, with an assay-
specific reference range (RR)
of 10-27.6nmol/L. Repeat total
testosterone is 7.8nmol/L. Sex
hormone-binding  globulin s

low/normal at 24nmol/L. (RR
13-71nmol/L), consistent with
insulin resistance. Free testos-

terone level is modestly reduced
at 167pmol/L and 179pmol/L
on repeat, relative to the refer-
ence range in young men (RR
230-610pmol/L), consistent with
older age. LH is 4.3 IU/L (RR
1-10) and FSH 3.7 IU/L (RR
1-10). Prolactin, iron studies and
thyroid function are normal. Pitui-
tary imaging is not performed.

This patient presents with sexual
symptoms and a repeatedly low
testosterone level and therefore
fulfils the diagnostic criteria pro-
posed for LOH. A trial of lifestyle
measures is recommended, with
emphasis on weight loss. Over the
next year, Mike loses 11kg of body
weight, and his LOH resolves:
repeat total testosterone levels
are 11.1nmol/L and 12.0nmol/L.
Energy levels improve, and he
reports adequate sexual function
with the use of a PDE-5 inhibi-
tor. His HbA, has decreased to
6.8%, and his sulfonylurea dose is
reduced.

Case study two
George, aged 61, presents with
fatigue, low libido, reduced erec-
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Importantly, multiple
lifestyle and weight-
loss measures have
failed, and he is now
keen to commence
testosterone treatment
to find out whether
this will improve his
symptoms.

tile function and mild irritabil-
ity. While he experiences modest
improvement in sexual function
with the use of PDE-5 inhibitors,
he is still bothered by subopti-
mal sexual performance. George
denies symptoms suggestive of
sleep apnoea. His medical hist-
ory is notable for type 2 diabetes
mellitus and hypertension. He had
a normal stress echocardiogram
six months prior to presentation.
Current medications include met-
formin, a statin and an angioten-
sin blocker. George’s metabolic
risk profile is satisfactory, with an
HbA,_ of 6.8% and an LDL cho-
lesterol of 2.2nmol/L.

Importantly, multiple lifestyle
and weight-loss measures have
failed, and he is now keen to com-
mence testosterone treatment to
find out whether this will improve
his symptoms.

Physical exam shows a BMI of
31kg/m?. There is no gynaeco-
mastia, and body hair and muscle

(d
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bulk do not appear reduced. Geni-
tal examination is normal, with
a testicular size of 18mL bilater-
ally (normal greater than 15mL).
Rectal exam reveals a smooth,
non-enlarged  prostate.  There
are no clinical signs of a pitui-
tary mass lesion. He has a BP of
130/72mmHg.

Fasting  total  testosterone
levels are modestly low at 7.1
and 7.9nmol/L on repeat (RR
10-27.6), as are his calculated free
testosterone levels: 155pmol/L and
170pmol/L (RR 230-610pmol/L).
His LH is 2.5 IU/L (RR 1-10),
and prolactin levels and iron stud-
ies are normal. Pituitary imag-
ing is not performed because of
an absence of clinical suspicion
and the fact that his testosterone
levels are only modestly reduced.
George’s PSA level of 2.9mcg/L
(RR less than 6.5) and his haema-
tocrit of 46 (RR 40-52) are both in
the normal range.

Given the failure of first-line
weight loss and lifestyle measures,
you discuss the limited evidence
regarding the risks and benefits of
testosterone therapy in his situa-
tion and inform George about the
absence of long-term, large clinical
trials.

He is keen to proceed with tes-
tosterone treatment. You agree on
a six-month trial of testosterone
therapy with appropriate monitor-
ing. You advise that testosterone
treatment will be stopped should
his symptoms not improve or
adverse effects occur. You provide
him with a private script for topi-
cal testosterone and educate him
regarding contact precautions to
avoid gel transfer.

At review one month later, his
total testosterone is adequate at
15.4nmol/L. He feels “definitely
more energetic” and reports bet-
ter response when using a PDE-5
inhibitor. He elects to continue
with topical testosterone treat-
ment. At three months, he feels
that the benefits are perhaps
less consistent. Repeat assess-
ment shows a total testosterone
of 14.6nmol/L, a mild increase in
his PSA to 3.4mcg/L and a haema-
tocrit of 48. He remains keen to
continue with testosterone, and
you arrange review after a further
three months.

Three months later, his PSA
has increased significantly to
6.8mcg/L. You stop his testoster-
one and arrange referral to a urol-
ogist, who recommends a prostate
biopsy, which shows no evidence
of prostate cancer. Three months
after stopping testosterone, his
PSA has returned to baseline. The
patient agrees with you that a
repeat trial of testosterone treat-

ment is not worthwhile.
cont’d page 28
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Conclusion

Doctor.

ORGANIC hypogonadism can
present in many ways, including
psychosexual symptoms or unex-
plained osteoporosis, anaemia or
sarcopaenia; the diagnosis can
be missed. It is a clinical diagno-
sis consisting of suggestive signs
and symptoms, confirmed by low
testosterone levels. Testosterone
replacement has marked benefits
but may impair fertility.

Older men with chronic disease

Clinical features suggestive of androgen deficiency

Measure fasting morning total T* Testosterone
Seek other cause _ replacement
for symptoms Not low v Below reference range at least x 2
Measure gonadotropins
Primary

Not elevated v

Elevated > hypogonadism

commonly present with non-specific V‘t'roer:t-zapuasld Clinical suspicion of hypothalamic-pituitary disease

symptoms and modestly low testos- < No

terone levels, making the diagnosis = testosterone Yes ]

of androgen deficiency more dif- replacement Y Consu!er )
ficult than in younger, otherwise Prolactin, iron studies therapeutic trial
healthy, men without comorbidities. Pituitary imaging if total T < 5.2 of testosterone

Older men with specific features of
androgen deficiency and unequivo-
cally low testosterone levels should
be evaluated for an underlying
pathological cause. It should not be
assumed that their presentation is
a non-specific consequence of age-
related comorbidities or obesity.
Low testosterone is a biomarker of
poor health and identifies men at
risk of increased mortality, although
the poor health is usually clinically
obvious. Testosterone increases
with weight loss, suggesting that the
HPT axis suppression is functional
and reversible.

I

W\
of
!

1. Which TWO statements regarding
management are correct?

a) Provided there are no contraindications,
men with organic hypogonadism should be
treated with testosterone replacement.

b) Testosterone treatment is always
commenced as soon as possible and may
be adjusted once the first testosterone level
is available.

c) The PBS subsidises testosterone
replacement for men with hypogonadism
due to established testicular or pituitary
disease without restrictions.

d) Testosterone treatment does not
compromise fertility.

v va

2. Which THREE are contraindications to the
use of testosterone?

Breast or prostate cancer

Unstable cardiac disease

Haematocrit less than 40%

Untreated severe obstructive sleep apnoea

a
b
c
d

- =

= =

3. Which THREE are disadvantages of
testosterone gel?

a) Must be administered in the axilla

b) Chance for inadvertent transfer to close
contacts

¢) Skin irritation

d) Variation in testosterone blood levels

4. Which THREE are disadvantages of

CPD QUIZ UPDATE

Figure 1: Hypogonadism:
diagnostic approach and
management.
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Abnormal

Normal

¢ Discuss uncertainties
regarding risks and benefits

Treat reversible causes:
Lifestyle measures
Optimise comorbidities
Stop offending medications

¢ Reevaluate after 3-6
months

¢ Follow standardised
monitoring plan

Persistent symptoms and low testosterone T

:

testosterone injections?

a) Injection-site pain

b) Contraindicated in men with coagulopathies
or thrombocytopenia

c) Frequent dosing required

d) Post-injection cough due to pulmonary oil
microembolism

5. Which TWO testosterone products are
administered once daily?

a) Testosterone gel

b) Testosterone oral capsule

c) Testosterone undecanoate IM injection

d) Testosterone patch

6. Which THREE statements regarding
the management of the older man with
functional hypogonadism are correct?

a) The risk-benefit ratio of testosterone
treatment in men with so-called late-onset
hypogonadism (LOH) is not known.

b) Treatment priorities include the
implementation of lifestyle measures and the
optimisation of comorbidities.

c) Diabetes is the strongest risk factor for low
testosterone.

d) Removal of offending medications is
advised.

7. Which TWO statements regarding the
management of the older man with
functional hypogonadism are correct?

No testosterone treatment

Yes

suspected

INSTRUCTIONS

« Set patient-specific goals

*+ free testosterone if SHBG abnormalities

The first response to the age-
ing, obese man with a low/normal
testosterone should be the opti-
misation of lifestyle measures and
comorbidities. As a result of limited
evidence, testosterone therapy in
men without organic hypogonadism
remains experimental, and further
evidence from well-conducted clin-
ical trials is required. The largest
such trial worldwide (Testosterone
for the prevention of diabetes mel-
litus, T4ADM) is an Australian multi-
centre, NHMRC-funded study that
is currently recruiting patients in all
Australian capital cities.

Until better evidence is available,
testosterone therapy in older men
should be considered primarily for
men who have significant clinical
features and low testosterone levels
that persist after a trial of lifestyle
measures, a tailored diagnostic
workup, exclusion of contraindica-
tions, and appropriate counselling.
Clear patient-specific treatment
goals should be identified, and
treatment should be accompanied
by a standardised monitoring plan.
If treatment goals are not met, or
adverse effects occur, testosterone
treatment should be stopped. The
suggested approach is summarised
in figure 1.

Complete this quiz online and fill in the GP evaluation form to earn 2 CPD or PDP points.

We no longer accept quizzes by post or fax.

The mark required to obtain points is 80%. Please note that some questions have more than one correct answer.

www.australiandoctor.com.au/education/how-to-treat

a) In some men, features of LOH may persist
despite successful implementation of
lifestyle and other measures.

b) All obese men will normalise testosterone
levels, even after successful weight loss.

c) If considered, testosterone treatment should
target men with less severe signs and

symptoms and a low/normal testosterone level.

d) If testosterone remains low even after
successful weight loss and optimisation
of comorbidities, it should be ensured that
underlying organic hypothalamic—pituitary—
thyroid axis pathology has not been missed.

8. Which THREE statements regarding
the management of the older man with
functional hypogonadism are correct?

a) The risk-benefit ratio will be better in
the younger, leaner man with fewer
comorbidities who has specific symptoms
and consistently low testosterone.

b) Clear patient-specific goals should be
identified prior to commencing testosterone
therapy.

c) Testosterone treatment in older men should
only be commenced after appropriate
counselling, informing the patient about the
absence of high-level evidence regarding
long-term risks and benefits.

d) Testosterone threshold levels that predict
a response to testosterone treatment
are well defined.

The RACGP requires that a brief GP evaluation form be completed with every quiz to obtain category 2 CPD or PDP points for the 2014-16 triennium.
You can complete this online along with the quiz at www.australiandoctor.com.au. Because this is a requirement, we are no longer able to accept
the quiz by post or fax. However, we have included the quiz questions here for those who like to prepare the answers before completing the quiz online.

9. Which TWO statements regarding the
management of the older man with
functional hypogonadism are correct?

a) A trial of 6-12 months is usually of sufficient
duration to assess the improvement of
symptoms of androgen deficiency.

b) The initial use of short-acting testosterone
formulations minimises the risk of
iatrogenic hypogonadism if testosterone
treatment is stopped because of lack of
benefit.

¢) The therapeutic target should be to raise
serum testosterone levels to the low- to mid-
normal range of healthy young men.

d) Testosterone is an effective and safe
option for the management of low BMD in
asymptomatic men.

10. Which TWO statements regarding
sexual symptoms in older men are
correct?

a) There is consistent evidence that
testosterone improves sexual function in
older men with low testosterone.

b) Sexual symptoms are one of the most
common reasons why older men seek
testosterone treatment.

¢) The addition of testosterone to a PDE-5
inhibitor will enhance sexual function.

d) Weight loss and increased physical activity
have been shown to improve erectile
dysfunction.

Doctor.

Education®

HOW TO TREAT Editor: Dr Claire Berman
Email: claire.berman@cirrusmedia.com.au

NEXT week’s How to Treat explores the management of osteoporosis. Osteoporosis has a significant patient burden of increased morbidity and mortality. However, the majority

of patients presenting with a fragility fracture are neither assessed for osteoporosis, nor appropriately managed to prevent further fractures. The authors are Dr Kirtan Ganda,
endocrinologist, Concord Repatriation General Hospital and University of Sydney, NSW; and Professor Markus J Seibel, professor of endocrinology, University of Sydney, NSW, and
head of the department of endocrinology and metabolism, Concord Repatriation General Hospital, Sydney, NSW.
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