PRESCRIBING & MONITORING TESTOSTERONE UNDECANOATE 1G (NEBIDO® OR GENERIC) INJECTIONS IN HYPOGONADAL & TRANSGENDER MEN
Preamble
As per other forms of testosterone treatment, Testosterone undecanoate 1 g (TE) is usually freely prescribed in Primary Care, and there is thus no requirement or facility for “shared-care” guidelines.  Nevertheless, colleagues in Primary Care frequently ask for further guidance, which this document aims to provide. 
How much does it cost?
Although it costs significantly more than short-acting products (NHS tariff £87.11), this is more than offset by (a) each 1 g ampoule 1g being equivalent to 6‒8 ampoules of short-acting testosterone and (b) a corresponding 6‒8-fold reduction in nurse time to give the injections.
Although primary care FP10 scripts (and private prescriptions) are VAT-exempt, through a “wrinkle” in the UK tax regime, NHS Trusts pay 20% VAT on drugs dispensed in hospital, raising the cost to the NHS of each hospital script to £104.53.
How are TE injections given?
Unlike shorter-acting forms of injectable testosterone (e.g. Sustanon®), the volume (4 ml) and site of injection (deep intragluteal) make it impractical for patients to self-inject, so they depend on GP Practice Nurses or District Nurses for these.  
Patients experience less discomfort and less frequent fat embolism symptoms (cough and dyspnoea - fortunately transient and a rare occurrence) when the injection is administered with them standing on their own two feet and leaning forwards at around 50o, resting their upper body and arms on a couch.  
The injection should be administered over 1‒2 minutes with 5 ml syringe; trying to inject it much faster is anyway difficult as the fluid is quite viscous.  The general recommendation is to use green needles for deep intramuscular injection, but it is also perfectly OK to use the smaller blue needle so long as it is injected very slowly.  
The injection is also a lot more comfortable if the liquid is warmed, before being drawn up.  We recommend filling a cup from the hot water tap and placing the ampoule in it to warm up for a minute before drawing the liquid up into the syringe.
1. How to initiate treatment with TE?
The data sheet suggests giving the first two injections 6 weeks apart, but our experience is that a longer interval between the first 2 injections (8‒10 weeks, depending upon patient size) is perfectly adequate.  
We recommend that the 3rd injection is given 12‒14 weeks after the 2nd one and that bloods are taken just before the 3rd injection is given (we call these “trough” bloods).  These results will then help us to determine the interval for future injections.  
2. What is the typical interval between TE injections? 
Although the data sheet suggests a routine 10‒14 -week interval, our experience is that this is too frequent for many, particularly older or smaller men, who may be at risk of polycythaemia/erythrocytosis with a standard 12-week interval.  The overall range in our patients 10‒20 weeks, with the mode being around 13 weeks.  
3. How frequently to perform blood test monitoring for TE injections?
There will be baseline testosterone levels available, else hypogonadism would not have been diagnosed in the first place, but for safety purposes we need a baseline full blood count in everybody, along with baseline PSA level in the over 40s (unless trans).
The first time point for doing blood tests is just before the 3rd injection is given, and the second is just before the fifth injection.  Once the patient is in steady-state, typically around 2 years after initiation of therapy, it is sufficient for trough blood tests to be checked with every third for fourth injection (e.g. 9‒13 monthly).
What monitoring needs to be performed with TE injections?
a. Haemoglobin & Haematocrit
The single most important blood test to do is the full blood count which gives us the haemoglobin and haematocrit.  Testosterone causes a rise in red cell mass in all patients, and it is important that this rise is not excessive in order that patients may avoid venesection.  We recommend maintaining normal range haemoglobin and also ensuring that haematocrit does not rise above 0.50.  Patients who continue to smoke may thus have to accept a greater interval between TE injections because of the independent effect of smoking-related hypoxia in promoting haematopoiesis.  
b. Testosterone (total +/- calculated free)
The next most important blood tests are levels of Testosterone and SHBG.  SHBG will allow your local laboratory to automatically calculate the free testosterone level.  For around 60% of the patients, free testosterone doesn’t add very much, but for the significant minority of patients whose SHBG levels are quite high or quite low, then the free testosterone level more accurately reflects overall androgenicity.  
The most common cause of a low SHBG level is obesity/metabolic syndrome/diabetes risk, with reasons for high SHBG level including liver disease, anticonvulsant therapy, thyrotoxicosis, or an unusually slim body habitus.  
4. What trough blood levels are we actually aiming for?   
The priority is to ensure that the haemoglobin and haematocrit remain normal range. 
Subject to this and also patient wellbeing, we generally be aim for trough serum testosterone levels towards the lower end of the male normal range.  
5. How I can assist you with TE?
For patients under my care, I will always write to you (copied to the patient and your Practice Nurse) suggesting an ideal injection-interval, based on available blood test results, and specifying when the next set of blood tests should be performed.  
When the monitoring bloods have been done, please email the results to my secretary, and I will get back to you with my advice.
6. Shared responsibilities between patients and GP Surgeries
Prolonged breaks in treatment are associated with adverse psychosocial outcomes and increased risk of osteoporosis and fracture.  Conversely, unmonitored testosterone therapy can be associated with increased rate of erythrocytosis/polycythaemia, potentially leading to venous thromboembolism 
Patients with chronic diseases should take some responsibility for their disease management, e.g. making timely arrangements with their GP surgery for Nebido scripts, injections and blood tests; on the other hand there are vulnerable individuals among them, for whom reasonable adjustments should be made, such as  extra support and reminders, 
Patients find it frustrating that, when attending the surgery for a Nebido injection (and knowing when their next one is due), they are not allowed to book an appointment in advance for their next injection.  It would be helpful and probably, a lot more efficient for both patient and surgery staff, if there were a facility for them to do this. 
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