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1.	Introduction

1.1	Elevated prolactin levels (hyperprolactinaemia) are a known side effect of antipsychotic drugs. All antipsychotics have the potential to cause measurable changes in prolactin and the degree to which this is affected is probably dose related, but some (clozapine, quetiapine and, particularly, aripiprazole) do not typically increase prolactin above the normal range at standard doses. Antipsychotic-induced hyperprolactinaemia is reversible on discontinuation of the causative drug.

1.2	Prolactin is secreted by the pituitary gland under negative control from the hypothalamus, which releases dopamine to inhibit prolactin secretion. This action is blocked by anti-dopaminergic antipsychotic and antiemetic drugs, which may increase prolactin levels. Other factors influencing prolactin secretion include levels of serotonin, thyroid stimulating hormone (TSH) and oestrogen, along with the other issues listed in section 1.5 below.

1.3	Macroprolactin is a protein-bound form of prolactin which is not biologically active. Delayed clearance of macroprolactin may produce artificially raised prolactin levels. It is therefore important to rule out macroprolactinaemia in asymptomatic patients, but laboratories in the North East will generally do this automatically. 

1.4	Prolactin level reference ranges may vary depending on the laboratory used. The reference ranges in this practice guidance note (PGN) are to be used as a guide only. Specific reference ranges should be sought from the analysing laboratory. 

1.5	Common causes of hyperprolactinaemia include:

· Stress (including venepuncture).
· Physical exercise, especially with nipple friction.
· Pregnancy / lactation.
· Nipple-piercing jewellery.
· Medication (see section 4.6 below).
· Medical conditions (e.g. chronic kidney disease, hypothyroidism, prolactinoma).
· Spontaneous generalised seizure, including seizures induced by electroconvulsive therapy (ECT).
· Prolactin levels also rise in response to orgasm.

1.6	Where a number of similar prolactin concentrations have been measured within a 12-month timeframe under similar medication regimens, the lowest level may be considered the true result.


2.	Monitoring of Prolactin for Patients Prescribed Antipsychotic Medication

2.1	All patients to be started on an antipsychotic should have plasma prolactin level measured at baseline before initiation. This is detailed in PPT-PGN-08 – Physical Health Monitoring of Patients Prescribed Antipsychotics and Other Psychotropic Medicines, Appendix 1.

2.2	Ideally, the blood sample should be a fasting sample taken by an experienced phlebotomist with relevant medication withheld if possible, and ideally within 7 days of the patient starting their most recent menstrual period where relevant.

2.3	Stress, including venepuncture, may cause a spike in prolactin levels. Care should be taken to minimise stress to avoid false-positive results. Venepuncture stress can be mitigated by performing cannulation, allowing the patient to relax, then drawing blood after 30-60 minutes.

2.4	A second prolactin level should be taken 3 months after initiation of the antipsychotic medication.

2.5	For adults, plasma prolactin level should be repeated annually and if patients develop suggestive clinical features (see Appendices 1 and 2).

2.6	For children and young people (<18 years), NICE (National Institute for Health and Care Excellence) recommend further monitoring at 24 weeks and 6-monthly thereafter. Consider additional monitoring in those who may not yet have reached peak bone mass (under 21-24 years) or final height (under 15-19 years).

2.7	There are no specific monitoring requirements for elderly patients. Follow adult recommendations.

2.8	For patients already established on antipsychotic treatment, see section 4.2.

[bookmark: Section_2_10]2.9	For asymptomatic patients prescribed high potency D2 receptor antagonist antipsychotics (risperidone, sulpiride, amisulpride, paliperidone and first-generation antipsychotics), a particularly high level of suspicion for hyperprolactinaemic hypogonadism is recommended.  

2.10	Some patients may feel uncomfortable discussing sexual side effects, especially amenorrhoea or oligomenorrhoea in women. It is good practice to proactively enquire about such effects in patients prescribed antipsychotics (as per Appendices 1 and 2). Failure to do so may have implications for adherence.  

2.11	A validated antipsychotic side-effect rating scale such as GASS (Glasgow Antipsychotic Side-Effect Scale) or LUNSERS (Liverpool University Neuroleptic Side Effect Rating Scale) will usually flag prolactin-mediated side effects and may be completed in private by patients if preferred. A paper copy of the GASS questionnaire may be accessed here using Athens credentials. Results should be recorded on RiO in the patient’s electronic record under Navigation> Medication Related Forms> Antipsychotic Side Effect Rating Scales. Completed forms should be brought to the attention of the prescriber for full interpretation.

[bookmark: Section_3]3.	Symptoms of Hyperprolactinaemia

3.1	Clinical features (Appendices 1 and 2) are usually only observed when prolactin exceeds 660 mIU/L but become much more common with a prolactin level above 2,000 mIU/L. Galactorrhoea and amenorrhoea are common in females. Symptoms are normally related to the degree of elevation of prolactin levels and usually resolve once levels return to within normal limits.

· ‘Mildly’ elevated prolactin levels (<1000 mIU/L) are commonly associated with loss of libido and infertility.
· ‘Moderately’ elevated prolactin levels (> ~ 1000 – 2000 mIU/L) are associated with oligomenorrhoea.
· ‘Markedly’ elevated prolactin levels (> 2000 mIU/L) are associated with galactorrhoea, amenorrhoea and hypogonadism.
· Other symptoms may include breast tenderness, gynaecomastia, erectile dysfunction.

3.2	A markedly elevated prolactin level with concomitant visual field disturbances, double vision or persistent headache should prompt urgent discussion with Endocrinology.

3.3	It is important to note that, although uncommon, the signs and symptoms of hyperprolactinaemia are not always correlated with serum levels of prolactin. Even mild increases in serum prolactin levels may be associated with severe symptoms and vice versa.

3.4	While ongoing hyperprolactinaemia may be asymptomatic and not subjectively affecting quality of life, it may still lead to longer term health problems and may therefore still be clinically significant. 

3.5	Long-term effects of hyperprolactinaemic hypogonadism may include:

· Persistent sexual dysfunction, infertility and osteoporosis (reduction of bone mineral density relative to duration of hyperprolactinaemia).
· In children and young adults who have not yet achieved final height (16-19 years) or peak bone mass (22-25 years), hyperprolactinaemic hypogonadism can impair growth and/or bone density accrual. Prolonged hyperprolactinaemia is therefore of particular concern in those and should be avoided where possible.

3.6	Some patients may be symptomatic but not attribute it to medication (e.g. subtle changes to the menstrual cycle in females may be attributed to stress or progestogenic contraceptives, while symptoms of anaemia in males may be attributed to poor nutrition). It is therefore important to actively enquire about suspicious features (see Appendices 1 and 2) at annual review, rather than waiting for the patient to report them and to ensure that anaemia uncovered via routine full blood count (FBC) monitoring in males prompts screening blood tests (see Appendix 1).

4.	Pharmacological Management of Hyperprolactinaemia

4.1	Where physical factors contributing to hyperprolactinaemia (see section 1) have been excluded, pharmacological interventions may be considered.  

4.2	If a patient is already established on antipsychotic treatment, which is efficacious and has no relevant clinical features, then continuation with current treatment regime may be considered following a risk/benefit assessment (see Appendix 3).

4.3	If prolactin has been checked and found to be high, the date and value of the baseline pre-treatment level should be reviewed for comparison. Following this, a thorough assessment should be undertaken establishing the presence of clinical features of hypogonadism, particularly in males. If there is any doubt (e.g. in males or amenorrhoeic females on progestogenic contraceptives), then fasting 9am blood tests should be checked for luteinising hormone (LH), follicle stimulating hormone (FSH) and sex hormones. If the patient’s basal level was normal within the previous 3 years, the drug is known to cause hyperprolactinaemia and the patient has no features of hyperprolactinaemic hypogonadism, then no further immediate action is required. Strategies for lowering the prolactin level may be introduced as per section 4.6-4.8. 

4.4	Where a reduction in bone mineral density has been identified, clinical and biochemical screening for hypogonadism should be undertaken and, if abnormal, to either switch antipsychotic medication or begin hormone replacement therapy (HRT). Advice should be sought from Endocrinology for the latter intervention.  

4.5	If the patient has been rendered hypogonadal due to antipsychotic-induced hyperprolactinaemia and alternative management is unsuccessful, or there is a genuine need to remain on this particular antipsychotic, refer to Endocrinology for appropriate management. Consider involving the patient’s GP as local referral pathways and treatment protocols have been established for patients at risk of developing osteoporosis (prolonged hypogonadism is a significant risk factor). 

4.6	Review of Concurrent Medication

4.6.1	Hyperprolactinaemia is a recognised side effect of antipsychotic (AP) medication. The frequency and severity of prolactin elevation vary according to the degree of dopamine D2 receptor blockade associated with each agent. When interpreting prolactin results, clinicians should consider both the patient’s clinical symptoms and the expected, predictable increases related to the specific antipsychotic prescribed. 

4.6.2 	Many drugs in addition to antipsychotics are known to impact upon prolactin levels. Where possible, these medicines should be reviewed with a view to discontinuing or switching to an alternative, where appropriate. Other medicines known to have an impact on prolactin levels are included in Appendix 3.

4.7	Switching to an Alternative Prolactin-Sparing Antipsychotic Medication

4.7.1	Antipsychotic-induced hyperprolactinaemia is known to be dose dependent and prolactin levels are likely to return to normal following cessation of the causative agent. Consider reducing the dose of antipsychotic or stopping altogether if no longer clinically appropriate. Patients should be closely monitored for potential relapse of psychotic symptoms. 
 
4.7.2	In patients with hyperprolactinaemia who require ongoing treatment with an antipsychotic drug, consideration should be given to switching to a drug less likely to elevate prolactin (see section 1.1).  When switching antipsychotic drugs, symptoms (if present) tend to resolve slowly and may not necessarily reflect prolactin changes.

4.8	Adjunctive Drug Treatment of Hyperprolactinaemia

4.8.1	Aripiprazole

· Due to the partial agonist effect of aripiprazole on the dopamine D2 receptor, addition of aripiprazole may help to alleviate hyperprolactinaemia induced by other antipsychotic drugs.
· Use of aripiprazole in this indication is off-label. Patients should be informed, and the discussion should be documented in their progress notes.
· A dose of 5mg per day is usually sufficient. Some patients may require higher doses, but this is usually unnecessary. Note that relative potency at the D2 receptor generally dictates the dose of aripiprazole required to normalise prolactin.
· Normalisation of prolactin levels usually occurs quickly. If no improvement is seen within three months, an alternative strategy should be considered. 
· Where augmentation with aripiprazole is effective at reducing prolactin levels, consideration should be given to gradually withdrawing the antipsychotic responsible for elevating prolactin with a view to maintaining treatment with aripiprazole monotherapy.
· Where it is imperative that the patient is maintained on the same antipsychotic and a trial of low dose aripiprazole has failed, seek advice from Endocrinology.
· Combined treatment with aripiprazole and another antipsychotic drug should be a last resort where other aforementioned strategies have failed. In cases where combination therapy is necessary, clinicians must consider the implications and discuss these fully with patients and/or carers. The use of more than one antipsychotic in combination may result in treatment with High Dose Antipsychotic Therapy (HDAT). The guidance in PPT-PGN-10 - Guidelines for the Use of High-Dose Antipsychotic Therapy should be followed.

4.8.2 	Dopamine Agonists

· Dopamine agonists such as cabergoline and bromocriptine can be effective at reducing prolactin but are contraindicated in severe mental illness due to the potential for destabilisation (emergence of psychotic or manic symptoms or impulse-control disorder).  
· Dopamine agonists should therefore not routinely be used for managing hyperprolactinaemia related to antipsychotic medication and should only be initiated on specialist Endocrinology advice, and where other avenues have been fully explored.

4.9	Role of the Endocrinologist 

· To advise on markedly elevated prolactin levels with concomitant visual field disturbances, double vision or persistent headache.
· To advise which patients might require pituitary MRI scan.
· To assist with prescribing replacement hormone regimens (testosterone or female HRT) for patients experiencing refractory hyperprolactinaemic hypogonadism.
· To advise on management of hypogonadism where alternative management of antipsychotic-induced hyperprolactinaemia has failed.
· Please note: a referral to endocrinology may be rejected if the patient has a predicable rise in prolactin levels due to dopamine blocking medication and the absence of any additional symptoms suggestive of a prolactinoma. Consider the above measures to reduce prolactin in this instance and reevaluate the clinical situation and prolactin level before deciding if a referral is required.

4.10  	Quick Guide to Hyperprolactinaemia for staff, patients and carers Information for patients and carers is available on the Choice & Medication website choiceandmedication.org/cntw/generate/handyfactsheethyperprolactinaemia.pdf/
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