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	Licensed indication

Testosterone replacement therapy for male hypogonadism when testosterone deficiency has been confirmed by clinical features and biochemical tests. It is not licensed for use in patients aged under 18 years.



	Dosing information

The recommended dose of gel is one 5g sachet (50mg testosterone) applied daily in the morning. The dose should be adjusted in 2.5g steps and not exceed 10g gel daily. The gel is applied onto clean, dry healthy skin of the shoulders, arms or abdomen, and allowed to dry for 3-5 minutes. 



	UK launch date


	June 2003


Target population and numbers at risk for use

Accurate figures for the prevalence of hypogonadism are difficult to obtain. The manufacturer estimates that approx 2,400 patients are currently being treated for hypogonadism in Scotland. They provided the following projections for likely budget impact of Testogel® for the next 5 years. These were based on the assumption that Testogel would gain 15% of the Androderm® patch market share annually. An increase of 3% annually was applied to the figure for baseline patient numbers based on the observed growth in quantity of topical testosterone replacement prescribed in Scotland in the last 3 years. 

	No.  patients likely to be prescribed treatment with Testogel
	Estimated market penetration per year
	Estimated T gel direct costs per year (£)

	year 1
	49-77
	15%
	17,800

	year 2
	100-163
	30%
	36,690

	year 3
	155-259
	45%
	56,680

	year 4
	212-366
	60%
	77,840

	year 5
	273-485
	75%
	100,200


Cost per treatment period and relevant comparators

The comparator transdermal testosterone preparation available in the UK is the testosterone patch. Scottish drug tariff reimbursement costs for testosterone replacement products are indicated in the following tables. 

	Topical products
	Daily dose
	Pack size
	Pack price (£)
	Cost/day

(£)
	Cost/annum

(£)

	Andropatch 2.5 mg patch 
	2.5mg
	60
	52.80
	0.88
	320

	Andropatch 5.0 mg patch 
	5.0mg
	30
	52.80
	1.76
	640

	Andropatch 2.5 & 5mg
	7.5mg
	30 and 60
	52.80 each 
	2.64
	960

	Testogel 

50mg/5g sachets
	5g daily
	30
	33.00
	1.10
	400

	
	7.5g daily
	
	
	   2.20@
	800

	
	10g daily
	
	
	2.20
	800


@Based on using two sachets daily.

	Oral products
	Daily dose
	Pack size
	Pack price (£)
	Cost/day

(£)
	Cost/annum

(£)

	Restandol®  

Testosterone undecanoate 40mg capsules
	40-120mg daily
	28
	8.30
	0.3-0.89
	108- 325

	
	
	56
	16.60
	0.3-0.89
	108- 325


	Depot injections
	Dosage 
	Unit 
	Cost/unit (£)
	Units/ annum
	Cost/annum    (£)

	Testosterone enantate 250mg/ml oily injection 
	250mg every 3-6 weeks
	1ml amp
	8.33
	9-18
	75-150

	Sustanon 100® 
	1ml every 2 weeks
	1ml amp 
	1.17
	26
	30

	Sustanon 250®
	1ml every 3 weeks
	1ml 
	2.74
	18
	50

	Virormone®
Testosterone propionate 50mg/ml
	50mg 

2-3 times weekly
	2ml amp 
	0.59
	104-156
	61-92


	Implant
	Dosage 
	Unit 
	Cost/unit (£)
	Units/ annum
	Cost/annum

	Testosterone implant 
	100-600mg last for up to 4-5 months
	100mg  implant 
	£7.40
	3
	£22

	
	
	200mg implant
	£13.79
	3-9


	£41-124


The prescription volume and Gross Ingredient Cost for transdermal testosterone therapy prescribed in Scotland (last financial year) is:             [Figures from ISD Scotland September 2003.] 

	Product
	No. Prescribed items
	Quantity Dispensed
	Gross Ingredient Cost

	Testosterone patch  2.5mg/24hr 
	824
	45,250
	39,800

	Testosterone patch  5mg/24hr
	1086
	49,204
	86,600


Summary of evidence on comparative efficacy

Hypogonadal men are deficient in testosterone (T) which results in clinical abnormalities including negative changes in body composition, depressed mood, decreased libido and sexual function, reductions in bone mineral density and decreased haematocrit. The definition of hypogonadism is usually based on the level of testosterone.   Although there is variability between ‘healthy’ individuals, total T levels below 10-11 nmol/l (300ng/dL) along with clinical abnormalities are generally accepted as hypogonadism. The aim of T replacement is to restore levels to within the normal range, and correct clinical abnormalities in the most acceptable way to patients, with the minimum of side effects.
Testogel is a new testosterone gel formulation for transdermal delivery as a daily application. One pharmacokinetic trial, and one phase III trial comparing efficacy and safety with a transdermal testosterone patch, were presented in the submission. 

In an open-label, crossover, pharmacokinetic study, 9 hypogonadal men applied testosterone gel 1%, either as 2.5g applications to four sites (left/right upper arm/shoulders, left/right abdomen) or as 10g applied to one site. Each regimen was applied once daily for seven days. After a seven day washout patients switched to the other treatment regimen for seven days. The primary efficacy measures were testosterone (T), dihydrotestosterone (DHT) and estradiol pharmacokinetic parameters. In both groups serum T levels rose to within the normal range within 30 minutes of application, and to steady-state levels within 24 hours. Serum T levels were 4- to 5-fold above baseline values, at the upper limit of the normal range. The amount of T absorbed was dependent on the amount of steroid applied and not to the area over which it was applied.

The phase III study was a randomised, parallel group comparative study in 227 hypogonadal men (aged 19-68). No placebo group was included in the study. Patients included in the study had morning serum T levels at screening (10.4nmol/l (300ng/dl). Those previously receiving testosterone had T ester injections withdrawn (6 weeks, and oral or transdermal androgens withdrawn for 4 weeks before screening. Those receiving lipid lowering medication or tranquillisers had doses stabilised (3months before enrolment. Patients were excluded if they had a generalised skin disease that might affect T absorption or a prior history of skin irritability with previous use of a non-scrotal testosterone patch.

The primary efficacy measure was examination of serum T pharmacokinetic parameters after days 1,30, 90 and 180.

Patients were randomised to receive testosterone (T) gel 50mg/day (in 5g gel delivering ca. 5mg T daily), 100mg T gel daily (delivering ca 10mg T daily), or 2 testosterone patches (delivering a total of 5mg T daily). For the first 90 days the study was double blind with respect to strength of gel and open-label for the testosterone patch.

Variations in serum T concentrations over the course of the day were similar in the three groups. The diurnal variation in T concentrations with T gel was similar to that reported for eugonadal men.

Table 1:Average serum testosterone levels (days 0-90) [values ± SEM]
	
	Parameter (nmol/l)
	T patch

n=76
	T gel (50mg/d)

n=73
	T gel (100mg/d)

n=78

	baseline
	Cavg
Cmin
Cmax
	8.22 ± 0.55

6.07 ± 0.42

10.89 ± 0.71
	8.22 ± 0.53

6.07 ± 0.42

11.37 ± 0.72
	8.60 ± 0.55

6.52 ± 0.44

11.55 ± 0.76

	Day 1
	Cavg
Cmin
Cmax
	16.71 ± 0.82

8.04 ± 0.53

22.36 ± 1.13
	13.80 ± 0.63

7.9 ± 0.50

19.42 ± 1.09
	17.82 ± 0.90

 8.67 ± 0.57

25.86 ± 1.39

	Day 30
	Cavg
Cmin
Cmax
	14.62 ± 0.17

8.15 ± 0.5

19.96 ± 0.92
	19.62 ± 1.12

12.52 ± 6.36

30.37 ± 1.99
	27.46 ± 1.18

17.51 ± 0.94

41.60  ± 1.94

	Day 90
	Cavg
Cmin
Cmax
	14.46 ± 0.68

7.38 ± 0.46

20.70 ± 1.05
	19.17 ± 1.06

12.27 ± 0.63

29.33 ± 1.91
	27.46 ± 1.12

17.37 ± 0.78

41.74 ± 2.31


Pharmacokinetic profiles 

Preapplication serum T levels in the T patch group remained at the lower limit of the normal range throughout the entire treatment period. After the first application, serum T rose most rapidly with the patch, reaching Cmax after 8-12hrs, which plateaued for another 8hrs, then declined to baseline. Testosterone levels showed little evidence of accumulation with repeated application. A similar pattern was observed on days 30 and 90, as on day 1. 

Serum T levels after T gel application rose steadily to the normal range, with Cmax reached by 22hrs in the 50mg/d T gel and 16hrs in the 100mg/d T gel groups. Steady state was reached at about 1-2 days after the initial application, with small and variable increases after each administration, thereafter. The mean serum T levels remained at about 17-20nmol/l in the T gel 50mg/d group, and about 22-30nmol/l in the T gel 100mg/d group. Higher accumulation ratios on day 30 were found in the T gel groups than with patch (1.5-1.9 vs. 0.94) indicating longer lasting elevations of serum T. With continued application of T gel, accumulation rates showed no further increases, suggesting no further accumulation on days 90 and 180.

Greater increases from baseline in mean serum estradiol levels were produced with                     T gel 50mg/d (31%) and T gel 100mg/d (46%) than with T patch (9%).

After T patch application mean serum DHT levels rose to about 1.3-fold above baseline (lower normal range). Corresponding increases with T gel 50mg/d were 3.6-fold (middle of normal range) and 4.8-fold with T gel 100mg/d (upper limit of normal range). 

Suppression of serum gonadotropin levels was observed in all groups, regardless of the classification of hypogonadism.

For the remainder of the study (days 91-180), doses of T gel were adjusted based on testosterone levels (measured at day 60). Those patients with values in the normal range (10.4-34.7 nmol/l) continued on the original dose. A 75mg/day dose of gel was assigned to patients using T gel 50mg/d with values below the normal range; and those using 100mg/d gel with values above the range. The dose of the patch remained unchanged throughout.

Table 2:Average serum testosterone levels (day 180) [values ± SEM]
	(nmol/l)
	T patch

n=52
	T gel (50mg/day)

n=51
	T gel

(50 to 75mg/day)

n=20
	T gel

(100 to 75mg/day)

n=20
	T gel  

(100mg/day)

n=52

	Cavg 

Cmin 
Cmax
	14.14 ± 0.88

7.69 ± 0.62

20.04 ± 1.31
	19.24 ± 1.18

12.86 ± 0.86

28.78 ± 1.81
	15.60 ± 3.68

10.47 ± 2.47

23.58 ± 3.72
	25.79 ± 2.55

17.51 ± 1.85

38.48 ± 3.72
	24.72 ± 1.05

16.82 ± 0.78

37.55 ± 2.17


Secondary efficacy measures in this study included body composition, muscle strength, mood, libido, sexual activity and serum bone markers.

Significant improvement in all treatment groups was found at day 30 for mood and sexual function and was maintained with continued replacement. Improvements in muscle strength were noted at days 90 and 180 in all groups.

Small increases in total body mass were significantly greater with T patch and T gel 100mg/d than with T gel 50mg/d at day 90, and increases were maintained in all groups at day 180.  Increases in lean body mass were significantly greater with T gel 100mg/d than both the         T patch and T gel 50mg/d at day 90, and maintained in all groups at day 180. Small but statistically significant reductions in percent body fat were produced in the T gel 50mg/d and 100mg/d groups, but not in the T patch group, at days 90 and 180. 

Changes in bone mineral density (BMD) are reported in the submission but supporting data are not presented in the published papers. Significant increases in BMD of the hip (+1.1%) and spine (+2.2%) were only produced in the T gel 100mg/d group.

Summary of evidence on comparative safety

Because of the alcohol contained in the product, frequent applications to the skin may cause irritation and dry skin.   The SPC cites the most frequently observed adverse drug reactions at the recommended dosage of 5g gel per day were skin reactions (10%): application site reactions, erythema, acne, dry skin.  Other adverse effects reported in between 1-10% of patients were: changes in laboratory tests, headache, prostatic disorders, gynaecomastia, mastodynia, dizziness, paraesthesia, amnesia, hyperaesthesia, mood disorders, hypertension, diarrhoea and alopecia.

In the pivotal phase III trial, significantly more patients reported application site reactions with the T patch (59.2%) than with T gel 50mg/d (5.5%) or T gel 100mg/d (2.6%), up to day 90. At the end of the study (day 180), corresponding figures for skin reactions were 65.8%, 5.7% and 5.3%, respectively. Skin irritation reported in the T patch varied in intensity from minimal to severe. Withdrawal from the study due to application site reactions occurred in 16 patients treated with T patch (21%), of which 14 were moderate to severe skin reactions. No patients on either T gel dose withdrew due to application site reactions. 

In the main study, where patients developed irritation, pretreatment with corticosteroid cream was advised. The proportion of patients requiring its use, or its ability to limit skin irritation is not presented in the discussion of tolerability.      The proportions of patients with any adverse effect (days 1-90) was similar with T patch (79%), T gel 50mg/d (70%) and T gel 100mg/day (68%).  

The proportions of patients with possible or probably drug related urogenital adverse effects were: none in the T patch group, 9.6% in the T gel 50mg/d and 5.1% in the T gel 100mg/d groups. Significant increases (at day 90) from baseline in mean serum PSA levels were reported in both T gel groups, but not in the T patch group.

	PSA levels 

(ng/ml)
	T patch
	T gel 

(50mg/day)
	T gel 

(100mg/day)

	Day 0
	0.89 ( 0.10
	0.88 ( 0.08
	0.89 ( 0.08

	Day 90
	0.88 ( 0.09
	1.05 ( 0.14   p=0.05
	1.19 ( 0.12  p=0.008


Serum PSA levels were elevated to above the normal range in none of the patients receiving the T patch, 1 patient receiving T gel 50mg/d and 4 patients receiving T gel 100mg/d. Most of these patients had enlarged prostates suggestive of BPH. 

Estimated clinical effectiveness in achieving health outcomes in practice

Comparative data of T gel with T patch come from a pivotal phase II study in which 35-45% of patients had primary hypogonadism (Klinefelter’s syndrome, anorchia, testicular failure); 15-25% had well defined secondary hypogonadism (Kallman’s syndrome, hypothalamic pituitary disease, pituitary tumour). The others had low T and normal or low LH levels. These were ascribed to ageing (>60yrs), or normogonadotrophic hypogonadism. 

Patients had baseline serum T levels <10.4 nmol/l (mean 6.4nmol/l), and an average age of 51 years. Across the treatment groups, 52-66% of patients had previously received testosterone replacement therapy. 

Summary of health economic evidence

The manufacturer presented a model which compared Testogel to Andropatch, a transdermal patch. Testogel is associated with fewer incidences of application site skin irritancies when compared to Andropatch. Testogel is at least as effective as Andropatch and costs less. Therefore Testogel is a cost effective treatment if it were to displace transdemal patches.

View on advantages and disadvantages compared with alternative therapies

It should be noted that in the pivotal phase III study only one dose strength of T patch was used. Whilst average T concentrations were within the lower end of the normal range, minimum serum T concentrations were below this range. Under normal circumstances the dose of the patch would be titrated to achieve T levels within the normal range. This makes it more difficult to assess the relative efficacy of the two formulations. 

Although testosterone patches require dose titration in fixed dose increments, similar increments are recommended for dose titration of testosterone gel. Indeed, practical problems can be anticipated for patients required to measure half a sachet of the gel.    The incidence of application-site reactions was significantly lower with testosterone gel than testosterone patches. There are no comparative efficacy and safety data with non-transdermal testosterone replacement therapies. 

Guidelines, protocols, audit and monitoring arrangements 

Existing or proposed, relevant to this therapy and appropriate for Scotland

Advice: following a full submission.

Testosterone (Testogel®), replacement therapy for adult male hypogonadism is accepted for restricted use within NHS Scotland.

It offers an alternative to testosterone patches for those patients requiring a transdermal delivery system. Testosterone gel is at least as effective as testosterone patches and costs less, so is a cost effective transdermal treatment for this condition.   

Chairman, Scottish Medicines Consortium

7 November 2003

Recommendation context:

This recommendation represents the advice 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 Health Boards in Scotland in determining medicines for local use or local formulary inclusion. This recommendation 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 31.10.03
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