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Flowchart 1: Guidelines for the Management of Psychotropic Induced Hyperprolactinaemia

Measure plasma prolactin level at baseline
Sample should be taken at least 1 hour after waking or eating and stress should be minimised

Monitor for symptoms of hyperprolactinaemia.   
No Need to recheck unless symptoms present




After 6 months ask about prolactin related symptoms and obtain plasma prolactin level
 




Mild to moderately Elevated prolactin level

1000-2500 mIU/L


Highly elevated prolactin

>2500 mIU/L

Normal prolactin level

210–420 mIU/L for men 
210-530 mIU/L for women 


Asymptomatic

Symptomatic


Discuss with endocrinologyTake full history and examination of patient. Refer for investigationsto rule out prolactinoma. 



Consider switching to a prolactin sparing antipsychotic 
E.g. Aripiprazole or Quetiapine
(Only if clinically appropriate)


Discuss clinical implications of test results with the patient. Take joint decision on whether to continue current treatment with annual monitoring or switch to another AP.  
Re-check prolactin levels after 4 weeks 




Switch not appropriate/unsuccessful 
Switch not appropriate 




N.B this may result in high dose antipsychotic treatment
Add 5mg aripiprazole as adjunctive therapy. 
Recheck prolactin levels in 4 weeks.  




Guidelines for the Identification, Monitoring and Management of Psychotropic Induced HyperprolactinaemiaConsult endocrinology Dopamine agonists or Metformin may be considered. 
Consider slowly reducing dose of prolactin-raising drug (if clinically appropriate) and aim for aripiprazole as sole treatment. 
Long term combined antipsychotics can be considered if this strategy is clinically inappropriate or if the patient is not stable on Aripiprazole alone. 
Successful 
Not tolerated/unsuccessful 


1.0	Background

Prolactin is a peptide hormone which is a secreted by lactotroph cells in the anterior pituitary gland. Prolactin production and secretion is mainly controlled by dopamine and thyrotropin releasing hormone (TRH). Dopamine inhibits prolactin secretion whilst TRH stimulates prolactin secretion. Therefore, dopamine antagonists such as antipsychotics are expected to increase prolactin levels, and the extent of prolactin elevation is often dose dependent. 

This guideline should be read in conjunction with the Trust’s Standards for physical health monitoring of patients on antipsychotic treatment. 


2.0	Aim of guideline

This guideline is intended for use by Adult Community Mental Health Teams, Adult Inpatient Mental Health Teams and Primary Care. The aim of this guideline is to provide guidance to clinicians regarding the identification, monitoring and management of hyperprolactinaemia, including: 
· The interpretation of prolactin results
· Guidance regarding necessary further investigations and when to refer to Endocrinology

3.0	Definition

The definition of hyperprolactinaemia for the purpose of this policy: Hyperprolactinaemia is the presence of abnormally high levels of prolactin in the blood. 


4.0	Common causes of high prolactin 
(NB will be high in pregnancy / breast feeding)

	
	Mild 
(prolactin <1000)
	Moderate 
(prolactin 1000-2500)
	High
(prolactin > 2500)

	Stress of phlebotomy
Hypothyroidism
PCOS 
(Polycystic ovary syndrome)
	Medications
	Antipsychotics
	SSRIs
	Phenothiazine antiemetics
	Methyldopa
Chronic renal failure
Liver failure
Pituitary adenomas
	Pituitary adenomas
Infiltrative disease affecting pituitray stalk  - Sarcoid
Hypothalamic tumours
Medications



In general, mild to moderate hyperprolactinaemia (defined as prolactin < 2500 miu/l) does not require investigation unless the patient is symptomatic

5.0 	Symptoms of hyperprolactinaemia

People with hyperprolactinaemia can often be asymptomatic and raised prolactin may only be identified during routine antipsychotic monitoring. The symptoms of hyperprolactinaemia are mainly due to prolactin stimulating the mammary glands to produce milk. Prolactin also has an influence on oestrogen levels in woman and testosterone levels in men. This therefore can result in the following symptoms:

· Hypogonadism
· Sexual dysfunction (Reduced libido, impaired arousal/orgasm, erectile dysfunction in males)
· Acne
· Hirsutism
· Galactorrhoea (More common in women)
· Gynaecomastia

	Mild 
(prolactin <1000 miu/l)
	Moderate 
(prolactin 1000-2500 miu/l)
	High
(prolactin > 2500 miu/l)

	Reduced libido
	Oligomenorrhea
(Infrequent menstrual periods)
	Amenorrhea
Galactorrhoea





6.0	Effects of psychotropic medication on prolactin concentration:

6.1 Antidepressants and hyperprolactinaemia

Whilst prolactin release is controlled by dopamine, it can also be indirectly influenced by serotonin through the activation of 5HT1c and 5HT2 receptors. Persistent elevations in prolactin levels are rarely observed with antidepressant use. Symptoms of prolactin elevation are very rare as when antidepressant induced hyperprolactinaemia does occur, the increase in prolactin levels are generally minor and transient. Studies have shown that there is no association between SSRI use and breast cancer. Venlafaxine and duloxetine have been associated with prolactin elevation. There is some evidence to show that SSRIs generally can cause increased prolactin and galactorrhoea. There is strong evidence that Mirtazapine has no effect on prolactin. 

6.2 Antipsychotics and hyperprolactinaemia 

As dopamine inhibits the release of prolactin from the anterior pituitary gland, dopamine
antagonists are therefore expected to increase the prolactin plasma levels. Almost all antipsychotics can increase prolactin levels and for most, the D2 occupancy for increased prolactin is close to that of therapeutic efficacy. The extent of prolactin elevation varies between antipsychotics due to the difference in affinity for D2 receptors.  Table 2 highlights the relative effects on prolactin concentration in commonlt


Table 2. Effects of antipsychotic medication on prolactin concentration

	Prolactin-sparing 
(prolactin increase very rare)
	Prolactin-elevating
 (low risk - minor changes only)
	Prolactin-elevating
 (high risk – major changes)

	Aripiprazole
Clozapine
Quetiapine
Cariprazine

	Lurasidone
Olanzapine
Ziprasidone
	Amisulpride
Paliperidone
Risperidone
Sulpiride
First generation antipsychotics



Prolactin-elevating drugs with high risk should, if possible, be avoided in the following
patient groups:

· Under 25 years of age (i.e. before peak bone mass)
· Co-morbid osteoporosis
· History of hormone-dependent breast cancer


7.0	Identification of hyperprolactinaemia

7.1 History and investigation

Many psychiatric patients with hyperprolactinaemia show no symptoms, often detected during routine blood tests. However, it is important to assess for signs of hypogonadism, galactorrhoea, or gynaecomastia. Any patient reporting these symptoms should have their serum prolactin levels checked.

Given that persistent hyperprolactinaemia has been linked to osteoporosis, it is important to identify and manage other risk factors for osteoporosis and ask about any history of fractures, as well as family history of fractures. Consider checking vitamin D levels and inquire about the patient's exercise habits, smoking status, and alcohol consumption.

	Indications For Measuring Prolactin
For Patients Prescribed Antipsychotic Agents

	· Prior to commencing medication (if possible)
· Once stable on medication
· If individual prescribed antipsychotic is symptomatic:
Reduce libido,secondary amenorrhoea, galactorrhoea

No Need to Repeat Prolactin Measurements If Individual on Stable Dose and Remains Assymptomatic






8.0 	Long term complications of hyperprolactinaemia

8.1 Osteoporosis 

The risk of developing osteoporosis is increased as hyperprolactinaemia supresses the hypothalmic-pituitary-gonodal axis. Therefore, when hyperprolactinaemia is prolonged, bone mineral density is reduced and subsequently increases the risk of osteoporosis. People with Schizophrenia are 2.5 times more likely to have osteoporosis compared to the general population. Lifestyle factors such as increased rates of smoking, alcohol intake, low vitamin D levels and sedentary behaviour are thought to contribute to the increased risk. Prolactin elevating drugs should generally be avoided in those under the age of 25 (before peak bone mass) as exposure at an early age, may prevent development of optimum peak bone mass, reduce life lone bone mineral density and subsequently increase the risk of osteoporosis.

8.2 Cancer Risk

Studies have shown that hyperprolactinaemia can result in an increased risk of malignancy, particularly breast cancer. Female patients with schizophrenia are at an increased risk of breast cancer, although other risk factors such as obesity, lifestyle behaviours and diabetes are probably of greater relevance in individual breast cancer cases rather than antipsychotic induced hyperprolactinaemia.  

8.3 Infertility

Hyperprolactinemia causes infertility by disrupting the hormonal balance essential for reproduction. Elevated prolactin levels inhibit the release of gonadotropin-releasing hormone (GnRH), leading to decreased luteinizing hormone (LH) and follicle-stimulating hormone (FSH). In women, this results in irregular or absent ovulation, while in men, it reduces sperm production and testosterone levels. Additionally, it can cause menstrual irregularities and sexual dysfunction, further contributing to infertility.

9.0 	Management of hyperprolactinaemia 

Refer to flowchart on page 4. 

9.1 Dose reduction or switch

Reducing the dose of the prolactin elevating antipsychotic can be considered; however the risks must be carefully considered, and a decision made based on clinical judgement considering previous psychiatric history. Dose reduction or switch may not always be effective or clinically appropriate.
 
Switching to an antipsychotic that is less likely to cause hyperprolactinaemia such as aripiprazole or quetiapine can be considered. 

Some antipsychotics can take up to 3 weeks for prolactin levels to normalise post dose discontinuation and this is further prolonged when long-acting antipsychotic injections are used. 


9.3 Adjunctive treatment (Aripiprazole Add-on)

If switching antipsychotic therapy or dose reduction is inappropriate or deemed unsuccessful, then aripiprazole can be considered as an add on to reduce prolactin levels. Adding aripiprazole (5-10mg daily; often 5mg is sufficient) can normalise prolactin levels in most cases (almost 80% of patients with antipsychotic induced hyperprolactinaemia experience normalisation of prolactin levels). Prolactin levels should be reviewed after 4 weeks following aripiprazole initiation to determine if prolactin levels have reduced.

Note: Adjunctive aripiprazole is ineffective for amisulpride-induced hyperprolactinaemia and therefore switching to an alternative antipsychotic may be necessary. 

It is important to consider that adding aripiprazole to a treatment regimen may result in high dose antipsychotic treatment and therefore subsequent monitoring requirements. Please refer to the Trust policy for the use of high – dose antipsychotic medication.

It should be noted that there is an increased risk of side effects in patients on combination antipsychotic treatment. 

If aripiprazole addition is successful in reducing serum prolactin concentrations, consider slowly reducing dose of prolactin-raising drug (if clinically appropriate) and aim for aripiprazole as sole treatment. 

Long term combined antipsychotics can be considered if this strategy is clinically inappropriate or if the patient is not stable on Aripiprazole alone. 

For patients who must continue taking a prolactin-elevating antipsychotic and are unable to tolerate aripiprazole or if unsuccessful, dopamine agonists can be an effective alternative (Discussion with endocrinology is recommended). 



9.4 Endocrinology referral

Symptomatic hyperprolactinaemia in a patient taking antipsychotic medication requires evaluation by both endocrine and psychiatry teams.

Required Referral Inforation:
· Indication for testing prolactin
· BMI
· Menstrual History
· Whether galactorrhea is present
· Full medication history


Prolactin levels higher than 1000mIU/L prior to the initiation of any antipsychotic warrants a referral to endocrinology. 

Prolactin levels above 2500 mIU/L (after history and examination of the patient) should trigger consultation with endocrinology, even if the patient is on antipsychotic medication, as such levels might indicate a prolactinoma. Pituitary adenomas can often be managed with dopamine agonists, but caution is needed when treating psychiatric patients, and a multidisciplinary approach involving psychiatry and endocrinology is recommended. 





10.0 Advice for primary care:

· Please refer to the ELFT Trust Policy for the standards for antipsychotic treatment and monitoring. 
· Baseline measurements will be completed in secondary care when prolactin elevating antipsychotics are initiated. 
· Prolactin level should be measured 6 months after starting treatment, 
· If prolactin levels remain low, and the individual is asymptomatic, then no need to repeat prolactin levels. 
· Ask about symptoms of raised prolactin (these include low libido, sexual dysfunction, menstrual abnormalities, gynaecomastia, and galactorrhoea). 
· Prolactin levels are not usually required for aripiprazole, clozapine, quetiapine, or olanzapine (less than 20 mg daily), unless a patient is symptomatic. However, please refer to most recent secondary care clinic letters for advice on monitoring required for specific patients. 
· Re-check serum prolactin levels to confirm presence of hyperprolactinaemia. Sample should be taken at least 1 hour after waking or eating and stress should be minimised as stress can elevate prolactin levels. 
· If a patient has been stable on an antipsychotic for many years without any prolactin elevation, it is important to consider other potential causes, including physiological or pathological factors, for the current increase in prolactin levels. Consider a referral to endocrinology in this case. 
· Prolactin levels should begin to decrease within days following dose reductions or medication changes, though it may take several weeks to return to normal range. Monitor prolactin levels monthly until levels normalise.
· GPs should consider referring patients to ELFT for a review of antipsychotic medication (if on an antipsychotic known to cause prolactin elevation) if a dose reduction or switch is indicated. If appropriate, the psychiatrist will also initiate referral for further investigation, liaising with the GP around blood tests.
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