Investigation of suspected male hypogonadism in primary care in Lothian
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The algorithm above is based on common clinical features and an early morning (8-11am) serum testosterone. Illness and certain drugs can modify testosterone levels – consider as confounding factors prior to referral.
	NB: OLDER (ESPECIALLY OBESE) MEN MAY HAVE BORDERLINE TESTOSTERONE LEVELS: 
Evidence of replacement therapy is conflicting (and possibly harmful) and probably has little role for symptoms that are not discriminant such as fatigue.  Referral is unlikely to be of benefit. 


Key points:

· Investigate only once any acute illness has fully resolved

· The most discriminant symptoms associated with low testosterone (<11nmol/L) are:  low libido, loss of early morning erections & erectile dysfunction – particularly in combination.

· Consider endocrine referral if suggestive  clinical symptoms + chronic androgen deficiency ie TWO early am (8-11am) testosterone samples <11 nmol/L at least 4 weeks apart:
· Refer if repeat sample <7nmol/L or those in the 7-11 range having clear hypogonadal symptoms
· If repeat sample 7-11 nmol/L and no clear symptoms: consider reversible causes (drug/illness). Further monitoring after several months may be appropriate.
· Confounding, potentially reversible factors affecting testosterone. Concurrent illness§, certain drugs† (prescribed or otherwise) and lifestyle factors (e.g. excessive alcohol; stress; exercising and possibly weight gain/obesity) can all potentially cause reversible hypogonadism (low testosterone) or contribute to symptoms. 
Background

Classical secondary androgen deficiency (eg inherited disorders, pituitary tumours and testicular abnormalities) is an unequivocal indication for testosterone replacement.  However, requests for testosterone assays are rising, partly in response to recent publicity: increasingly, older men are being identified with borderline testosterone deficiency and no clear underlying cause –‘late-onset male hypogonadism’. 

There is a spectrum of normality, linked to aging. In older men, particularly the overweight, with symptomatic concurrent illness and a borderline testosterone deficiency (or less characteristically hypogonadal symptoms), the evidence supporting testosterone replacement becomes less well founded. Some uncertainty surrounds the extent to which raising testosterone levels may affect cardiovascular and androgen-dependent cancer risks. A metanalysis of 51 studies concluded no excess cardiovascular or prostatic cancer risks with testosterone replacement[1]. If androgen levels are restored to normal, then overtreatment-related adverse outcomes should not present significant clinical problems. Occasional patients will experience modest testosterone-related rises in body weight and prostate size, cholesterol and sodium retention. These can be monitored, and addressed if cholesterol or blood pressure or PSA increase atypically. 
However, a small NEJM study, although fairly poorly conducted, has become influential: it suggested CVD risk in elderly patients may be higher than appreciated[2]. So despite the wider body of evidence, and strategies to detect those with atypical responses to testosterone, uncertainty persists and urology guidelines often advise more invasive monitoring and assessment of testosterone-treated patients. 

Testosterone concentrations decline with age and borderline testosterone deficiency may be a normal consequence of ageing. However guidelines recommend that age-related reference ranges are not used. Additionally, large proportions of obese men, and those with type 2 diabetes mellitus, have low testosterone levels, of uncertain clinical significance. The limited evidence available suggests that in unequivocal testosterone deficiency, sexual symptoms may be ameliorated by replacement therapy; the response to therapy is less predictable when borderline androgen deficiency is found. No clear morbidity or mortality benefits have been described and replacement may be harmful in some, elderly individuals. 
In summary, patients with clear clinical features and symptoms of androgen deficiency, together with a low or borderline low testosterone (< 11nmol/L) on 2 occasions, should be referred to the endocrinologists for further assessment. Illness§, certain drugs† and timing** of the blood sampling may all lead to low testosterone, and it is essential that these are considered on a case by case basis before initiating a referral. 
[1] Fernandez-Balsells MM et al  J Clin Endocrinol Metab (2010) 95: 2560 – 2575. [2] Basaria S, et al. N Engl J Med 363: 109 – 122.

*Hypogonadal Features and who to test.
The key symptoms, most closely associated with a testosterone of < 11nmol/L, are low libido, loss of early morning erections and erectile dysfunction, and such patients should be offered testing.

Other symptoms provide a very weak and non-specific basis for suspecting hypogonadism: decreased muscle mass/strength, reduced body hair, osteoporosis or low trauma fractures, gynaecomastia, flushing & sweating, simple fatigue, lack of energy, depression and infertility. However if symptoms are multiple, severe, progressive, or unexplained, testing does become increasingly warranted. If referring patients to infertility, breast or metabolic bone disease clinics, testosterone will usually be checked at those clinics if patients have significant infertility, gynaecomastia or osteoporosis. 
**Sampling and biochemical tests

Initial tests:

· Serum total testosterone (total T; reference range 10 – 30 nmol/L) -brown tube. There is a diurnal rhythm, and samples must be taken before 11.00 am when testosterone levels are highest. 

· If total testosterone is < 11nmol/L a repeat sample should be done after 4 weeks. 
Subsequently:
· If the 2nd testosterone level remains low or equivocal, the laboratory automatically checks LH, FSH and prolactin levels. These tests help to identify endocrine causes of the androgen deficiency. A calculated free testosterone (CFT) may help the endocrinologist determine if replacement therapy is required in patients with equivocal testosterone (7-11 nmol). Again, the laboratory will automatically test for this on the 2nd sample.  However, only the total T result should influence a decision for referral.

· Significant illness§, certain drugs† (particularly opiates) and lifestyle factors (e.g. excessive:-alcohol; stress; exercising and possibly weight gain/obesity) can all contribute to hypogonadal symptoms and diminish total testosterone. These factors should be considered and particularly if modifiable, may influence the need for subsequent retesting prior to referral. 
Treatment and Monitoring of Testosterone Replacement in Adult Men (>18yrs):
On referral investigation reflects the pattern and degree of the hypogonadism, aiming especially to identify reversible or otherwise treatable causes. In particular, although it is increasingly acknowledged hypogonadotrophic hypogonadism coincides with obesity/metabolic syndrome there will be a need to assess pituitary function  and consider imaging particularly in younger, less obese, more severely hypogonadal men. If hypogonadism appears not significantly reversible testosterone treatment may be commenced if it is anticipated symptomatic and other benefits outweigh any risks and actively maintaining fertility is not a current concern.  In those concurrently seeking help with infertility courses of gonadotrophin analog treatment may be used as testosterone diminishes fertility.
For testosterone replacement patients have a choice of IM depot injections (LJF preferred option) or topical gels:-

· Testosterone injection (Nebido): 1g (4ml) IM oily depot testosterone undecanoate injections – initiated as 2 injections 6 weeks apart, thereafter 12 weekly (adjustable to 10-14 weekly) OR
· Testosterone gels for topical skin application as Testogel (1% testosterone: 5g gel sachet = 50mg testosterone ) or Tostran (2% testosterone gel with applicator allowing dosing to 10mg increments). Typically initiated at 50mg testosterone/day (one 5g Testogel sachet) – adjustable within 50-100mg/day range.
(See endocrine section of the Lothian Joint Formulary for details). 
Monitoring has 2 aspects:- 
(a)Monitoring of serum total testosterone to assess adequacy of replacement/detect supranormal levels. 
· Testosterone injection – check after at least 2 similar interval injection, and before next injection aiming for levels in the lower third of the normal range (11-17nmol/L) or mid-injection interval aiming for mid normal range. 
· Testosterone gels: assess with gel being applied same time each day (ideally morning), for at least 1 week. Ideal is probably to check at the time the gel is normally applied, aiming for testosterone levels in mid-normal range. 

(b) Monitoring relating to beneficial and adverse effects/complications.

A full blood count, lipid profile, liver function tests and prostate specific antigen (PSA, not usually in those <40yrs when healthy) are recommended at baseline, 3 and 6 months thereafter annually if no problems. Testosterone may elevate haematocrit, PSA and, particularly with weight gain, may occasionally be associated with adverse lipid profile changes. Changes are usually modest, but if Haematocrit rises to >0.5 and /or Hb >180g/L or PSA>3 (>5 on those >70 yrs) then consider reducing or stopping treatment, and if change persists, making appropriate specialist referral. Oedema and hypertension may also be aggravated.
Clinical assessment of response to treatment (symptom reduction), and a check for any significant, new low urinary tract symptoms are also indicated.
†Drugs – All the drugs below can cause significant hypogonadal symptoms and androgen deficiency. Chemotherapy and opiate/anabolic steroid use/abuse can have particularly profound effects, which may  persist well after discontinuation but may eventually slowly recover. 
· Opiates

· Glucocorticoids (particularly high dose, oral or parenteral)
· Alkylating/Antineoplastic agents** (current or recent) 
· Anabolic or Gonadal steroids 
· Drugs causing hyperprolactinaemia:   Antipsychotics, Anti-emetics some Antidepressants, Cimetidine etc 
· Alcohol excess, drugs of abuse (e.g. Illicit Opiates, Marijuana, Amphetamines)
· Anticonvulsants§§ – Carbamazepine & Phenobarbitone > Phenytoin 

· Others e.g. Ketoconazole, Spironolactone (not merely anti-androgenic), Suramin, Isoniazid
 **especially cyclophosphamide, chlorambucil, busulphan, melphalan, procarbazine, or higher dose cisplatin/carboplatin/doxorubicin, compounded if also pelvic radiotherapy;  §§largely mild and lowering free testosterone, nonetheless seems less such effect with Lamotrigine, Valproate.
§Co-existing Illness – Co-existing illness can be the cause of non-specific features overlapping with those of hypogonadism, eg fatigue, weight-loss, muscle wasting but also erectile dysfunction, low libido and diminishing testosterone. For many illnesses such effects may begin within a day of onset, and correlate with the severity of the illness. These features may lag behind disease recovery.  It is recommended that important treatment decisions are not based on assessments during or shortly after acute/subacute illness or during an escalation in drug treatment. These effects are often temporary/reversible and thus may influence the need for subsequent retesting and referral at a later date.
Further information

The Duty Endocrine Biochemist (Clinical Biochemistry) can be contacted on 0131 242 6880 if there are any questions. 
Roger Brown (Consultant, Senior Lecturer), Fraser Gibb (Consultant), Geoff Beckett (Consultant Clinical Scientist, Reader).






