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Testosterone
SMOOTH 

ENDOPLASMIC
RETICULUM

Cholesterol

Pregnenolone

Testosterone

Progesterone

17aaaa-OH-
Progesterone

Androstenedione

Testosterone

cAMP ATP

Cholesteryl
esters

LH

Cholesterol
P450scc

Pregnenolone

MITOCHONDRIA

Testosterone synthesis in the 
Leydig cell

17aaaa-OH-
Pregnenolone

DHEA

Androstenediol

3� -HSD

3� -HSD

3� -HSD

3� -HSD

17� -OH-lase17� -OH-lase

17,20 lyase17,20 lyase

17� -HSD17� -HSD
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Nieschlag E and Behre HM. Testosterone: action, deficiency, substitution (3rd Edition). Cambridge University Press, 2004



Hypothalamus

(Activin)

Regulation of Testicular FunctionRegulation of Testicular Function

GnRH

FSH

Oestradiol

Testosterone Inhibin B
LH

Leydig cells Sertoli cells

Interstitial cells 
ENDOCRINE

Seminiferous tubules 
EXOCRINE
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T  firmly bound T  firmly bound 
to SHBGto SHBG

60%60%

BIOAVAILABLE TESTOSTERONE BIOAVAILABLE TESTOSTERONE 
= Albumin= Albumin--bound T + Free Tbound T + Free T

Free TFree TT loosely bound T loosely bound 
to albuminto albumin

2%2%38%38%
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Sexual 
differentiation
Musculature
Bone mass
Erythropoiesis
Psychotropic action
Potency/libido
Lipid metabolism

Bone mass
Epiphyseal closure
Psychotropic action
Lipid metabolism
Feedback action
Prostate

Sexual 
differentiation
Secondary hair
Sebum production
Prostate

Testosterone

Dihydrotestosterone Oestradiol

Aromatase

Aromatase
55��

-- Reducta
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Reducta
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Petak SM et al. Endocrine Pract 2002;8:439-456. Nieschlag E et al. Eur Urol 2005;48:1-4.  Handelsman DJ. 
Androgens. In: Male reproductive endocrinology; Ed. Mclachlan RI. Endotext.com; 2002  Rhoden EL &  

Morgentaler A. NEJM 2004;350:482-92.
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•• Decreased muscle Decreased muscle 
bulk/powerbulk/power

•• Abdominal obesityAbdominal obesity
•• Loss of libidoLoss of libido
•• Hot flushes/palpitationsHot flushes/palpitations
•• Decreased body hairDecreased body hair
•• AnaemiaAnaemia

•• SubfertilitySubfertility
•• Subnormal genital sizeSubnormal genital size
•• Loss of pubic hairLoss of pubic hair
•• Erectile dysfunctionErectile dysfunction
•• Sexual dysfunctionSexual dysfunction

•• DepressionDepression
•• Reduced wellReduced well--beingbeing
•• Low self esteemLow self esteem
•• Poor concentration/drivePoor concentration/drive

General body effectsGeneral body effects

Reproductive systemReproductive system

EmotionalEmotional ComplicationsComplications
•• OsteoporosisOsteoporosis
•• Raised lipidsRaised lipids
•• Insulin resistanceInsulin resistance
•• SarcopaeniaSarcopaenia

Nieschlag E and Behre HM. Testosterone: action, deficiency, substitution (3rd Edition). Cambridge University Press; 2004.
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Jöckenhovel F. Male Hypogonadism. UNI-MED, Bremen; 2004.

LHLHFSHFSH

GnRHGnRH

HypothalamusHypothalamus

PituitaryPituitary

TestisTestis

SECONDARY SECONDARY 
HYPOGONADISMHYPOGONADISM
Secondary testicular failure Secondary testicular failure 

HypogonadotrophicHypogonadotrophic hypogonadismhypogonadism

PRIMARY 
HYPOGONADISM
Primary testicular failure

Hypergonadotrophic hypogonadism
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Nieschlag E & Behre HM. Andrology, Male reproductive health and dysfunction (2nd Edition). Springer, Heidelberg; 2002.
Nieschlag E et al.  Human Reproduct Update 2004;10(5):409-419.
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Nieschlag E et al. Eur Urology 2005;48:1-4.
Vermeulen A et al. J Clin Endocrinol Metab 1996;81:1821-1826.

SHBG     Free T (x100)     TestosteroneSHBG     Free T (x100)     Testosterone
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1. Ding E et al. JAMA 2006;295:1288-1299.

Calculated mean Calculated mean 
difference: difference: --2.66  nmol/l 2.66  nmol/l 
(95% CI, (95% CI, --3.45 to 3.45 to --1.86) 1.86) 
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16%

34%
50%

T<7.5nmol/l
T 7.5-12nmol/l
T>12nmol/l

1. Kapoor D et al. Endocrine Soc Abstract Book 2004: 448. 
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� 12 nmol/l
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1. Bodie J et al. J Urol 2003; 169:2262-2264.
2. Low WY et al. J Sex Med 2004;1, Suppl. 1:111.
3. Guay AT et al. J Androl 2001;22(5):793-797.
4. Guay AT et al. Endocr Pract 1999;5(6): 314-321.
5. Martinez-Jabaloyas JM et al. BJU Int 2006;97:1278-1283. *Diagnosed from free testosterone level
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1. Smith MR et al. JCEM 2002;87:599-603.

n=32 men with non metastatic prostate cancer, treated with 
leuprolide for 48 weeks.  Serum testosterone levels fell by 96%.
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1. Hypogonadism and Age1 2. Hypogonadism and Diabetes2

3. Hypogonadism and ED3-7 4. Low T and WaistCircumference8
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1. Araujo A et al. J Clin Endocrinol Metab 2004;89(12):5920-5926. 2. Dhindsa S et al. J Clin Endocrinol Metab 2004; 89(11): 5462-5468. 3. Bodie J et 
al. J Urol 2003; 169:2262-2264. 4. Low WY et al. J Sex Med 2004;1, Suppl. 1:111. 5. Guay AT et al. J Androl 2001;22(5):793-797. 6. Guay AT et al. 
Endocr Pract 1999;5(6): 314-321. 7. Martinez-Jabaloyas JM et al. BJU Int 2006;97:1278-1283. 8. Svartberg J et al. Europ J Epidemiol 2004;19:657-
663.
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1. Nieschlag E & Behre HM. Andrology, Male reproductive health and dysfunction (2nd Edition). Springer, 
Heidelberg; 2002.
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Circadian rhythm of testosterone

1. Nieschlag E & Behre HM. Andrology, Male reproductive health and dysfunction (2nd Edition). Springer, 
Heidelberg; 2002.



Patient history and physical examinationPatient history and physical examination

Measure serum testosterone levels between 7Measure serum testosterone levels between 7 --11am11am

Patient presents with symptomsPatient presents with symptoms

T >12nmol/lT >12nmol/l

Consider alternative Consider alternative 
diagnosesdiagnoses

T T �� 12nmol/l12nmol/l

Repeat T levelRepeat T level
Measure LH, FSH, Measure LH, FSH, 

ProlactinProlactin

Repeat tests Repeat tests HYPOGONADISMHYPOGONADISM

T >12nmol/L, T >12nmol/L, 
normal normal 

Prolactin and Prolactin and 
FSH/LHFSH/LH

T  8T  8--12nmol/L 12nmol/L 
normal normal 

Prolactin and Prolactin and 
FSH/LHFSH/LH

T  8T  8--12nmol/L, 12nmol/L, 
and  and  ��Prolactin Prolactin 

or abnormal or abnormal 
FSH/LHFSH/LH

T <8nmol/LT <8nmol/L
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1. Nieschlag E et al. Eur Urol 2005;48:1-4.
2. Bhasin S et al. J Clin Endocrinol Metab 2006;91(6):1995-2010.
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Contraindications to testosterone treatment

• Untreated or suspected carcinoma of prostate

• Moderate to severe symptoms of BPH

• Breast cancer

• Liver tumour

• Significant polycythaemia

• Severe cardiac failure

• Untreated sleep apnoea
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studies, i.e. not a 
comparative trial
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NEBIDO PRESCRIBING INFORMATION 1
Nebido ��� � (testosterone undecanoate)
Presentation: Ampoule with 4ml solution for injection containing 1000mg testosterone undecanoate. 
Uses: Testosterone replacement therapy for male hypogonadism when testosterone deficiency confirmed by clinical 
features and biochemical tests.
Dosage: One ampoule (1000mg) injected intramuscularl y every 10 to 14 weeks. Starting treatment: Measure 
serum testosterone levels before start and during i nitiation of treatment. If appropriate, first injec tion 
interval may be reduced to a minimum of 6 weeks. Maintenance: Injection interval within 10 to 14 week 
range. Monitor serum testosterone regularly; adjust  injection interval as appropriate.
Children: Not for use in children. Not evaluated clinically in males under 18.
Contra-indications: Androgen-dependent prostate cancer or breast cancer. Past or present liver tumours. 
Hypersensitivity to testosterone or any of the excipients.
Warnings and precautions: Limited experience in patients over 65. Before therapy exclude prostate cancer.   
Examine prostate and breast at least annually, or t wice yearly in elderly or at risk patients (clinica l or 
familial factors). Periodically check testosterone concentrations, haemoglobin, haematocrit, liver fun ction.  
Androgens may accelerate the progression of sub-cli nical prostate cancer and benign prostatic 
hyperplasia. Monitor serum calcium concentrations i n cancer patients at risk of hypercalcaemia (and 
hypercalcinuria). Rarely, liver tumours have been r eported.
Nebido may cause oedema with or without congestive cardiac failure in patients with severe cardiac, 
hepatic or renal insufficiency or ischaemic heart d isease.  In this case, stop treatment immediately.   Use 
with caution in patients with renal or hepatic impa irment, epilepsy, migraine or blood clotting irregu larities. 
Improved insulin sensitivity may occur.
Irritability, nervousness, weight gain, prolonged o r frequent erections may indicate excessive androge n 
exposure requiring dose adjustment. Withdraw treatm ent if these symptoms persist or reappear. Pre-
existing sleep apnoea may be potentiated.
Testosterone may produce a positive reaction in ant i-doping tests.  Not for use in women. Not suitable  for 
developing muscles or increasing fitness in healthy  individuals. Inject Nebido extremely slowly to avoi d the 
coughing or respiratory distress reactions that occ ur rarely with injection of oily solutions.
Interactions reported with oral anticoagulants (req uires dose monitoring), ACTH or corticosteroids, an d 
thyroxin binding globulin in laboratory tests.



NEBIDO PRESCRIBING INFORMATION 2
Side-effects: Most common reactions are injection site pain (10%). Also reported are: diarrhoea; leg, 
breast or testicular pain; arthralgia; dizziness; increased sweating; headache; respiratory, skin or 
prostate disorders; acne; gynaecomastia; pruritus; subcutaneous haematoma at injection site. Other 
known reactions to testosterone containing preparations are: polycythaemia (erythrocytosis); weight 
gain; electrolyte changes; muscle cramps; nervousness, hostility, depression; sleep apnoea; very rarely 
jaundice and liver function test abnormalities; skin reactions; libido changes; increased frequency of 
erections; interruption or reduction in spermatogenesis; priapism; prostate abnormalities; prostate 
cancer (inconclusive data); urinary obstruction; water retention; oedema; hypersensitivity. 
Basic NHS Price: £76.70 per 1 x 4ml
Legal Classification: POM
Product Licence Number:    0053/0350
Product Licence Holder:   Schering Health Care Ltd.,

The Brow,
Burgess Hill,
West Sussex RH15 9NE

Nebido is a registered trademark of Bayer Schering Pharma AG (formerly Schering AG)
PI revised: 28 June 2007

Information about adverse reaction reporting in the UK can be found at 
www.yellowcard.gov.uk.  Alternatively, adverse reactions can be reported to Bayer plc by 
email: phdsguk@bayer.co.uk



TESTOGEL PRESCRIBING INFORMATION 1

Testogel ��� � (testosterone)
Presentation: Sachet containing 50mg testosterone in 5g colourless gel.
Uses: Testosterone replacement therapy for male hypogonadism when testosterone deficiency confirmed 
by clinical features and biochemical tests.
Dosage: One 5g gel sachet daily. Can be adjusted in 2.5g gel steps, to a maximum of 10g gel daily. 
Once sachet opened, apply immediately onto clean, d ry healthy skin over both shoulders, or both 
arms or abdomen.  Do not apply to genital areas.
Children: Not for use in children. Not evaluated clinically in males under 18.
Contra-indications: Known or suspected prostate or breast cancer. Hypersensitivity to testosterone 
or any constituents of the gel.
Warnings and precautions: Before therapy exclude pro state cancer.   Examine prostate and breast 
at least annually, or twice yearly in elderly or at  risk patients (clinical or familial factors).  Mon itor 
serum calcium concentrations in cancer patients at risk of hypercalcaemia (and hypercalcinuria).
Testogel may cause oedema with or without congestiv e cardiac failure in patients with severe 
cardiac, hepatic or renal insufficiency.  In this c ase, stop treatment immediately.   Use with caution  
in patients with ischaemic heart disease, hypertens ion, epilepsy and migraine.  Periodically check 
testosterone concentrations, haemoglobin, haematocr it, liver function (tests), lipid profile.
Possible increased risk of sleep apnoea especially if obesity or chronic respiratory disease present. 
Improved insulin sensitivity may occur.
Irritability, nervousness, weight gain, prolonged o r frequent erections may indicate excessive 
androgen exposure requiring dose adjustment.
If severe application site reactions occur, discont inue if necessary.  Testosterone may produce a 
positive reaction in anti-doping tests.  Not for us e in women.
Testosterone gel can be transferred to others by cl ose skin to skin contact and can lead to adverse 
effects (inadvertent androgenisation) if repeated c ontact.  Inform patient of transfer risk that is 
prevented by clothing or washing of application sit e. Testogel should not be prescribed for patients 
who may not comply with safety instructions (e.g. a lcoholics, drug abusers, psychiatric patients).  
Pregnant women must avoid any contact with the appl ication sites. 
Interactions reported with oral anticoagulants, ACT H or corticosteroids, and thyroxin binding 
globulin in laboratory tests.



TESTOGEL PRESCRIBING INFORMATION 2
Side-effects:  Most common (10%) were: skin reactions. Also reported were: changes in 

laboratory tests (polycythaemia, lipids), headache, prostatic disorders, gynaecomastia, mastodynia, 
dizziness, paraesthesia, amnesia, hyperaesthesia, mood disorders, hypertension, diarrhoea, 
alopecia, urticaria.  Other known reactions to testosterone treatments are: muscle cramps; 
nervousness; depression; hostility; sleep apnoea; skin reactions; libido changes; more frequent 
erections;  hypersensitivity reactions; rarely: jaundice, liver function tests, priapism, prostate 
abnormalities, prostate cancer (inconclusive), urinary obstruction. During high dose and/or prolonged 
treatment: weight gain, electrolyte changes, reversible interruption or reduction of spermatogenesis, 
water retention, oedema, rarely hepatic neoplasms. Frequent applications may cause irritation and 
dry skin.

Basic NHS Price: £33.00 per pack of 30 x 5g sachets
Legal Classification: POM
Product Licence Number: 16468/0005
Product Licence Holder:  Laboratoires BESINS INTERNATIONAL
5, rue du Bourg L’Abbé
75003 Paris
France
Distributed by:  Schering Health Care Ltd.,

The Brow,
Burgess Hill,

West Sussex RH15 9NE
Testogel is a registered trademark of Laboratoires B ESINS INTERNATIONAL
PI revised: 4 July 2007

Information about adverse reaction reporting in the UK Information about adverse reaction reporting in the UK 
can be found at can be found at www.yellowcard.gov.ukwww.yellowcard.gov.uk.  Alternatively, .  Alternatively, 
adverse reactions can be reported to Bayer plcadverse reactions can be reported to Bayer plc by by 
email:email: phdsgukphdsguk@bayer.co.uk@bayer.co.uk


