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The Scottish Medicines Consortium (SMC) has completed its assessment of the above
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on
its use in NHS Scotland. The advice is summarised as follows:

ADVICE: following a full submission

testosterone undecanoate (Nebido®) is accepted for use within NHS Scotland as
testosterone replacement therapy for male hypogonadism when testosterone deficiency has
been confirmed by clinical features and biochemical tests.

Compared with alternative intramuscular preparations it offers the advantage of reduced
frequency of dosing with less inter-dose fluctuation of testosterone levels.

Overleaf is the detailed advice on this product.
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Indication
Testosterone replacement therapy for male hypogonadism when testosterone deficiency has
been confirmed by clinical features and biochemical tests.

Dosing information
One ampoule (corresponding to 1000mg testosterone undecanoate and 632mg
testosterone) is injected very slowly into the gluteal muscle every 10 to 14 weeks.

Product availability date
January 2005

Summary of evidence on comparative efficacy

This formulation provides testosterone as an oily intramuscular solution which allows
administration with reduced frequency compared to alternative intramuscular injections.
Currently only implantation allows a longer dosing interval.

One active comparator study randomised 40 hypogonadal men (aged 18 to 65 years with
serum testosterone <5nmol/L after at least 8 weeks free of androgen treatment) to
testosterone undecanoate or enentate for a 30-week controlled period. Testosterone
undecanoate 1000mg was given at weeks 0, 6, 12 and 21 while testosterone enantate
250mg was given every three weeks up to and including week 27. Planned exposure was
4000mg of undecanoate and 2500mg of enantate.

The primary efficacy variables in the intention-to-treat population were erythropoiesis
(haematocrit and haemoglobin) and grip strength measured in each hand with a
dynamometer. For each of these the maximal value recorded in assessments over 30 weeks
was compared with baseline. Patients completing this study were eligible to receive
testosterone undecanoate 1000mg every 12 weeks (with initial dose adjustment for patients
transferring from enantate) in a single-arm follow-up study reporting after eight injections in
period 1 and a further 10 injections in period 2.

There were significant differences in haematocrit and haemoglobin from baseline to
maximum value up to week 30 in both treatment groups with no significant difference
between testosterone undecanoate and enantate (Table).

Table: Erythropoiesis endpoints (full analysis set): mean values at baseline and week
30

Testosterone undecanoate Testosterone enantate

Baseline Week 30 Baseline Week 30
(n=20) (n=20) (n=20) (n=16)
Mean (SD) haemoglobin 14.4 (1.04) 157 (1.24) 14.7(0.81)  15.9 (1.05)

g/dL

Mean (SD) haematocrit % 43.4 (3.0) 46.8 (3.3) 44.4 (2.2) 47.8 (3.0

Maximal grip strength over 30 weeks also showed a significant difference for each treatment
group compared with baseline but no significant between-treatment difference based on
confidence intervals: the 95% confidence intervals for treatment difference in change from
baseline were —2.16 to 2.96kp for the left hand and —2.67 to 2.23kp for the right hand.




Mean trough levels of serum testosterone, assessed three-weekly, were within the normal
range throughout the treatment period, after week three, with testosterone undecanoate.
With testosterone enantate there was a rapid increase above the normal range after each
three weekly dose followed by a return to a pre-dose trough level just below the lower limit of
normal.

The treatment groups were also similar in terms of other sex hormones assessed, self-
reported assessment of sexual activity, well-being, body composition, lipid parameters and
bone density.

Improvements in haematocrit, haemoglobin and grip strength were maintained with
testosterone undecanoate during the first (n=36) and second (n=32) follow-up periods, and
testosterone levels remained within the normal range through both follow-up periods.

A placebo-controlled study formed the basis of an indirect comparison between testosterone
undecanoate 1000mg 12-weekly and testosterone esters 200mg (80% of a Sustanon®
250mg ampoule) every two weeks. The undecanoate study recruited men from an older age
group (aged 60-80) invited to participate after being identified as hypogonadal (<11nmol/L) in
a community health survey in Norway, while the testosterone esters study recruited men >30
years with hypogonadism (<12nmol/L) and type 2 diabetes. The indirect comparison
reported no significant difference between treatments in terms of the change in testosterone
levels from baseline to 12 weeks.

Summary of evidence on comparative safety

In the active-comparator study there were 12 adverse events (AE) in 11/20 patients (55%) in
the testosterone undecanoate group and 12 AEs in 8/20 (40%) patients in the testosterone
enantate group. There were two AEs considered possibly or probably related to testosterone
undecanoate (increased snoring and pain at the injection site) and four with testosterone
enantate (hair loss [n=1], mild acne [n=2] and pain at the injection site [n=1]). During the
follow-up studies eight AEs were considered possibly or probably related to testosterone
undecanoate. No serious AEs (SAE) were reported during the controlled study period.
During follow-up period 1 there was one death and one SAE; during follow-up period 2, five
AEs in three patients were rated as serious. No SAE in the follow-up periods was considered
to be related to testosterone undecanoate. Testosterone undecanoate was not associated
with elevations of prostate specific antigen (PSA) above the normal reference range in the
controlled study or during follow-up. One patient receiving testosterone enantate in the
controlled study period had abnormal PSA.

Summary of clinical effectiveness issues

Testosterone undecanoate was found to have similar efficacy to testosterone enantate in the
primary end-points of improved erythropoeisis and grip strength.

Treatment guidelines recommend that testosterone levels should be maintained in the mid-
level of the normal range when measured pre-dose for testosterone undecanoate and when
measured midway between doses for other intramuscular (IM) injections. In the controlled
study testosterone levels were reported as trough levels for both testosterone undecanoate
and testosterone enantate.




Comparative testosterone levels in the direct and indirect studies are difficult to interpret
because of variations in the dosing intervals and pharmacokinetic profile of different
formulations relative to the sampling points for assay of testosterone. Nevertheless,
testosterone undecanoate appears to be effective in smoothing out the pharmacokinetic
profile compared with testosterone enantate. Expert opinion suggests that testosterone
peaks and troughs around dosing with shorter-acting intramuscular testosterone
preparations are troublesome to patients.

The reduced frequency of administration with testosterone undecanoate (given every 12
weeks) compared with alternative intramuscular preparations may be associated with
advantages in terms of patient convenience and service delivery.

Summary of comparative health economic evidence

The manufacturer submitted a cost-utility analysis comparing testosterone undecanoate
injection with testosterone esters injection (Sustanon®) over a five year time horizon. Costs
included the medicines and practice nurse costs of administering the injection. Effectiveness
was based on an indirect comparison of trial data. Utilities were based on a survey of the
general population using time trade-off. The manufacturer submitted an estimate of an extra
£2,019 per QALY gained, based on an additional cost per patient of £500 and a QALY gain
of 0.2477.

The economic evaluation was generally adequately designed, with a plausible comparator.
Costs were generally handled appropriately; such problems as were identified would be
unlikely to alter the results to any marked extent.

The indirect comparison evidence had several weaknesses, which the submission
acknowledged. However, clinical experts consulted by SMC did not raise concerns about
comparative effectiveness, and testosterone undecanoate does have direct comparative
evidence against another shorter-acting testosterone injection.

The utility study valued 13 additional visits to the practice nurse for 5 to 10 minutes per year
as being equivalent to a loss of quality-of-life of 5%. This may suggest the difference
obtained from the survey is excessive. However, additional sensitivity analysis was provided
by the manufacturer to show that if the utility gain was above 0.53% then the ICER would still
remain under £20,000 per QALY.

Summary of patient and public involvement

A Patient Interest Group Submission was not made.

Additional information: guidelines and protocols

The Endocrine Society issued a clinical practice guideline on testosterone therapy in adult
men with androgen deficiency syndromes in 2006. It was developed by members of the
society based in the United States and recommends testosterone therapy for symptomatic
men with classical androgen deficiency who have low testosterone (subject to
contraindications). The aim is to induce and maintain secondary sex characteristics, improve
sexual function, well-being and bone mineral density, and achieve testosterone levels in the
mid-normal range when measured pre-dose in men receiving testosterone undecanoate and
midway between doses for other IM injections.




Additional information: comparators

The Endocrine Society recommends approved formulations of testosterone including
testosterone undecanoate and other injectable preparations, testosterone patches or gels
and mucoadhesive buccal formulations, chosen on the basis of the patient’s preference and
consideration of pharmacokinetics, treatment burden and cost. Administration by implant is
another option with prolonged (4 to 5 month) intervals between administration.

Cost of relevant comparators

Testosterone undecanoate and other injectable preparations of testosterone

Drug Dose regimen Cost per year (£)
Testosterone undecanoate 1000mg every 10 to 14 weeks 307 to 384
(Nebido)

Testosterone enantate 250mg every three to six weeks 99 to 187
Testosterone propionate 50mg two or three times a week 62 to 92
Testosterone esters 250mg every three weeks 43

(Sustanon®)

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on

20" November 2008.

Testosterone undecanoate and non-injectable preparations of testosterone

Drug Dose regimen Cost per year (£)
Testosterone undecanoate 1000mg every 10 to 14 weeks 307 to 384
(Nebido)

Testosterone patch 2.5mg/24 hours to 7.5mg/24 hours 298 to 894
(Andropatch) applied once daily

Testosterone gel (Testim) 50mg to 100mg applied once daily 400 to 801
Testosterone gel (Testogel) 50mg to 100mg applied once daily 400 to 801
Testosterone gel (Tostran) 40mg to 80mg applied once daily 320 to 640
Testosterone SR 30mg buccally twice daily 556
mucoadhesive tablets (Striant)

Testosterone undecanoate 40mg to 120mg orally once daily 108 to 324
capsules (Restandol)

Testosterone implants 100mg to 600mg every four to five 20t0 137

months

Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on

20 November 2008.




Additional information: budget impact

The manufacturer estimated that 365 patients would be treated in year 1 rising to 781 in year
5 with a medicines budget impact of £33k in year 1 and £99k in year 5. Data on primary care
prescribing in Scotland suggest these figures may be an overestimate as the overall number
of patients receiving injectable testosterone is less than these figures assume.




Advice context:
No part of this advice may be used without the whole of the advice being quoted in full.

This advice represents the view of the Scottish Medicines Consortium and was arrived at
after careful consideration and evaluation of the available evidence. It is provided to inform
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in
determining medicines for local use or local formulary inclusion. This advice does not
override the individual responsibility of health professionals to make decisions in the exercise
of their clinical judgement in the circumstances of the individual patient, in consultation with
the patient and/or guardian or carer.

This assessment is based on data submitted by the applicant company up to and including
16 January 2009.

Drug prices are those available at the time the papers were issued to SMC for consideration.
These have been confirmed from the eVadis drug database.

The undernoted references were supplied with the submission.
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