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Abstract
The use of atypical antipsychotics in adults aged 20–59 years in Australia is increasing without a proportionate increase in the prevalence of currently subsidised indications. Use of selected antipsychotics in depression and anxiety disorders has been reported in the literature. In addition use of low dose quetiapine is reported as a sedative. In Australia the three most commonly used antipsychotics are quetiapine, olanzapine and risperidone. While much work has been done on elderly patients the increasing use of these drugs in middle aged people is also of concern given the lack of data for both benefits and harms for some reasons for prescribing. This study examines the patterns of utilisation of PBS-listed antipsychotics in middle aged patients in Australia.
De-identified patient level pharmacy claim data from 1 December 2010 to 31 December 2012 was extracted from the records of subsidised claims provided to the Australian Government by dispensing pharmacies. As the number of records was very large a 10% sample of the dataset was used for some analyses. Data elements extracted for each de-identified record were age at date of supply, gender, medicine form and strength. Prescriber type was determined from the de-identified prescriber approval number. Initiation to treatment was the first drug supply after a minimum of 12 months previously. Co-administration was assumed where the days of coverage of both drugs were evident based on dates of supply.
Use of antipsychotics increased from around 20 patients/1000 in the 20–24 year age population to a maximum of 36 patients/1000 aged 34–39 and 40–45 years respectively. More males received antipsychotics until aged 50. After this a larger proportion of treated patients were females. Quetiapine was the most commonly prescribed antipsychotic in all age groups. Quetiapine use has grown by 82% from 2008 to 2011 while there were small reductions in olanzapine (-3%) and risperidone (-6%). The most commonly used treatment regimen in all age groups was an antidepressant co-administered with quetiapine, with a trend to increase with age.
For the 155,630 patients receiving any antipsychotic in 2011, 37.6% received quetiapine. Around 23% of these people received prescriptions for quetiapine 25 mg without any other quetiapine strengths, about 2/3 of these in a regimen with an antidepressant and the remaining 1/3 as one single strength antipsychotic.
Quetiapine 25 mg, supplied in a pack of 60, was usually refilled around 26 days but there was a significant second peak refilling at around 60 days. This is indicative of one 25 mg tablet daily for a substantial number of people. GPs were the most common prescribers of original prescriptions for antipsychotics however it is not possible to show if this was on advice of a psychiatrist.
The patterns of prescribing antipsychotics show differences that suggest different factors in patient selection. The study showed higher than expected use of quetiapine 25 mg as a single agent, possibly related to its sedative properties and as an agent to treat anxiety. Additional use may be as either adjunctive treatment in depression or treatment to manage side effects of antidepressants. The harms associated with antipsychotics are well documented, although less so for low dose preparations. The evidence supporting antipsychotics as adjunctive treatments in major and refractory depression does not completely support the increasing use of quetiapine 25 mg in the community seen in the utilisation data. While the median age of onset for depression occurs in the mid-30s and therefore some use of antipsychotics is to be expected in this age group the high use of low dose quetiapine is poorly supported by the literature. Prescribers may not be aware of the long term harm risk. The perception of low-dose antipsychotics as ‘safer’ medicines than other medicines such as benzodiazepines as narcotics and anti-anxiety agents are poorly supported in the literature and more research needs to be done in some patient groups.
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Introduction
Use of atypical antipsychotics in adults aged 20–59 years in Australia is increasing without a proportionate increase in the prevalence of indications listed on the Pharmaceutical Benefits Scheme (PBS).1 This is of concern to the Pharmaceutical Benefits Advisory Committee (PBAC) as there has been no evaluation of cost-effectiveness in other therapeutic areas. The literature suggests that use of antipsychotics for symptom management in non-psychotic illness may mask or delay treatment of the underlying condition, add to the potential for harm from increased risk of adverse events associated with antipsychotics, and there is potential for diversion of the drugs and patient overdose. 
The three most commonly used antipsychotics in middle aged adults in Australia are quetiapine, olanzapine and risperidone.
Quetiapine is approved by the Therapeutic Goods Administration (TGA) for the treatment of acute mania or depression associated with bipolar disorder (BPD), for maintenance treatment in bipolar disorder, and for schizophrenia. In the extended release form it is also approved for generalised anxiety disorder (GAD) and treatment resistant major depression. The recommended dose for schizophrenia and acute mania is 300 mg per day, increasing to 600 mg per day on day two and 800 mg per day on day three.2,3 The recommended dose for GAD and treatment resistant major depression is 50 mg per day on days one and two, given in two divided doses, with dose titration up to a 150 mg per day on days three and four. For bipolar depression a starting dose of 50 mg per day, increasing up to 400–600 mg per day is recommended by day eight.3 
Olanzapine is approved by the TGA for the treatment of schizophrenia and related disorders at a recommended dose of 5–10 mg per day. For the treatment of acute mania associated with BPD the recommended dose is 10–15 mg once a day as monotherapy and 10 mg per day (range 5–20 mg per day) for maintenance treatment.4
Risperidone is approved by the TGA for the treatment of schizophrenia at a dose of 1 mg twice daily on day one and 2 mg twice daily on day two. The recommended dose range is 4–6 mg per day, given once or twice daily. In the treatment of bipolar mania the recommended dose is 2 mg once per day, increasing up to 6 mg per day. For the treatment of behavioural disorders associated with autism or dementia the starting dose for persons 50 kg or more is 0.5 mg per day.5
The PBAC advises the Minister on issues related to reimbursement of pharmaceuticals in Australia on the Government subsidised PBS. The committee has considered the majority of newer or atypical antipsychotics for the treatment of schizophrenia and BPD. Risperidone has additionally been considered and recommended as cost-effective as a treatment for behavioural disturbances in people with dementia and for severe behavioural disturbances in persons diagnosed with autism who have commenced treatment with risperidone before 18 years of age.[footnoteRef:1] [1:  A behavioural disturbance associated with autism is defined as severe aggression that may result in injuries to self or others, where non-pharmacological methods alone have been unsuccessful. The diagnosis of autism must be made based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) or ICD-10 international classification of mental and behavioural disorders.] 

Quetiapine has been considered by the PBAC for the treatment of resistant major depression, as adjunctive therapy, but was rejected on the basis of inadequate clinical evidence to support a claim of superiority over the nominated comparator (lithium) and therefore a cost-effectiveness analysis was not acceptable.6 A summary of the subsidised restrictions for antipsychotics listed on the PBS is provided in Table 1.
Table 1: Summary of subsidised restrictions for PBS-listed antipsychotics 
	Generic name
	Not restricted
	Schizo-phrenia
	Maintenance treatment of bipolar I disorder
	Acute mania associated with bipolar I disorder
	Behavioural disturbances dementia and autism
	Comments

	Conventional

	Chlorpromazine
	X
	
	
	
	
	May be used to treat acute and chronic psychoses, short-term management of anxiety, agitation or disturbed behaviour in non-psychotic disorders and intractable hiccup

	Fluphenazine
	X
	
	
	
	
	Chronic psychoses

	Flupenthixol
	X
	
	
	
	
	Chronic psychoses

	Haloperidol
	X
	
	
	
	
	May be used to treat acute and chronic psychoses, acute mania, Tourette's syndrome and other choreas, adjunct in treatment of alcoholic hallucinosis and intractable nausea and vomiting associated with cancer chemotherapy or radiotherapy

	Pericyazine
	X
	
	
	
	
	Acute and chronic psychoses

	Trifluoperazine
	X
	
	
	
	
	May be used to treat acute and chronic psychoses or short-term management of anxiety, agitation or disturbed behaviour in non-psychotic disorders

	Zuclopenthixol
	X
	
	
	
	
	May be used for initial treatment of acute psychoses, chronic psychoses or acute mania

	Atypical

	Amisulpride
	
	X
	
	
	
	Only listed for schizophrenia

	Aripiprazole
	
	X
	
	
	
	Only listed for schizophrenia

	Asenapine
	
	X
	X
	X
	
	Treatment of acute mania associated with bipolar I disorder is monotherapy for up to 6 months

	Clozapine
	
	X
	
	
	
	Schizophrenia in patients who are non-responsive to, or intolerant of, other antipsychotics (s100)

	Olanzapine
	
	X
	X
	
	
	Injections are only listed for schizophrenia

	Paliperidone
	
	X
	
	
	
	Only listed for schizophrenia

	Quetiapine
	
	X
	X
	X
	
	Treatment of acute mania associated with bipolar I disorder is monotherapy for up to 6 months

	Risperidone
	
	X
	
	X
	X
	Treatment of acute mania associated with bipolar I disorder is adjunctive therapy to mood stabilisers for up to 6 months

	Ziprasidone
	
	X
	
	X
	
	Treatment of acute mania or mixed episodes associated with bipolar I disorder is monotherapy for up to 6 months


Source: www.pbs.gov.au, accessed January 2013
Note: The shaded boxes represent that the drug is approved by the TGA for that indication
The present study aimed to examine the patterns of utilisation of PBS-listed antipsychotics in Australia using pharmacy prescription claim data from the PBS during the period 1 December 2010 to 31 December 2012. Patients eligible for Department of Veterans Affairs subsidised supply of antipsychotics (Repatriation PBS (RPBS)) were included in the analysis. The study was designed as a staged analysis that included assessment by age, gender, formulation and strength supplied (stage 1) and assessment of co-administration of multiple psychotropic medicines (stage 2).  This report focuses on the data obtained from middle aged persons between 20–59 years of age. The reports were considered by the Drug Utilisation Sub-Committee (DUSC) at two successive meetings, February 2013 and June 2013, and comments from industry sponsors of all drugs were invited for both stages of the reports.
Methods
Prescription (script) data was extracted from the Medicare Department of Human Services (DHS) Pharmacy Claims database. Medicare DHS is the Government agency that collects information on all PBS and RPBS scripts dispensed in Australia. The Pharmacy transaction database is an administrative dataset. The data used in this analysis is based on the date of supply of the prescription.

The number of scripts for antipsychotics and antidepressants in Australia over the period of study for these analyses results in a very large dataset of scripts. To aid in the computation of data, the dataset extracted from the claim data was reduced to a 10% random patient sample. This sampling method has been accepted in similar pharmacoepidemiology studies and is considered by DUSC to be reasonably representative of the full data in large prevalent patient populations. Analyses that examined small numbers of patients over time (initiating patient analysis) used the complete database.

The extracted data elements included:
· Patient’s date of birth to derive age at either date of first script supply for the initiation analysis, or at 31 October 2012 for the cross section analysis.
· Patient’s gender.
· Prescriber approval number to derive prescriber specialty.
· Original or repeat prescription supplied. 

Two cohorts were investigated:
· Patients currently treated with an antipsychotic (cross-section analysis). 
· Patients commencing treatment (initiation analysis). 

A general analysis of scripts and expenditure was also undertaken. In this analysis, de-identified pharmacy claim data for PBS and RPBS subsidised scripts were extracted from the DUSC database for the period January 2004 to May 2012. The DUSC database combines data for PBS scripts submitted to DHS for payment of a PBS/RPBS subsidy by the Government, with an estimate of under general copayment and private scripts based on dispensing data from a sample of pharmacies. The extracted data included the number of scripts, the patient beneficiary category and Government expenditure based on the price of the medicines published in the PBS schedule and the date of supply of each script.
To determine the numbers of patients in Australia initiating treatment with an antipsychotic all de-identified patients’ PBS/RPBS pharmacy claims for antipsychotics (N05A) and antidepressants (N06A) were extracted from 1 December 2010 to 31 December 2012. An initiating patient was assumed to be a patient who had no prior PBS/RPBS-subsidised supply of any antipsychotic in a minimum period of 12 months prior to the first script being supplied. The entry criterion for this analysis was any de-identified patient record with a first supply of any antipsychotic between 1 December 2011 and 1 December 2012.

In order to examine the drug regimens for patients taking an antipsychotic a random 10% sample of all de-identified patients receiving a prescription for an antipsychotic between 1 December 2010 and 31 December 2012 were extracted. The index date for ‘on antipsychotic therapy’ of 31 October 2012 was selected. The analysis cohort was any patient who was currently having an antipsychotic medicine. A standard coverage days method based on date of supply of prescriptions7 was used to estimate prior, sequential or co-administered psychotropic medicines (using ATC classification N05A and N06A). 

Prescriber type was determined from the speciality of the authorised prescriber in the initiating patients’ dataset first prescription supplied between 1 December 2011 and 31 March 2012. Initiators were followed up for exactly 9 months and the approved prescriber type of each of the initiator’s first three original scripts supplied in this 9-month period was determined.


Abbreviations
	AC
	Anticholinesterases

	AD
	Antidepressants

	AP
	Antipsychotics

	Atypical Antipsychotics

	AMIS
	AMISULPRIDE

	ARIP
	ARIPIPRAZOLE

	ASEN
	ASENAPINE

	CLOZ
	CLOZAPINE

	OLAN
	OLANZAPINE

	PALI
	PALIPERIDONE

	QUET
	QUETIAPINE

	RISP
	RISPERIDONE

	ZIPR
	ZIPRASIDONE

	Typical Antipsychotics

	CHLO
	CHLORPROMAZINE

	FLXD
	FLUPENTHIXOL DECANOATE

	FLZD
	FLUPHENAZINE DECANOATE

	HALD
	HALOPERIDOL DECANOATE

	HALO
	HALOPERIDOL

	PERI
	PERICYAZINE

	TRIF
	TRIFLUOPERAZINE

	ZUCD
	ZUCLOPENTHIXOL DECANOATE



Results
Overall use of antipsychotics in Australia
The use of atypical antipsychotics in Australia is growing (Figure 1). 

Figure 1: Prescription volume between 2004 and 2011 by type of antipsychotic medicine
Source: DUSC Database accessed 9 August 2012
The growth in prescriptions is in the atypical antipsychotic group. The total number of scripts supplied for the atypical antipsychotics across all age groups from January 2004 to May 2012 is illustrated in Figure 2. Use of both quetiapine and olanzapine has increased over the period, with risperidone use plateauing. The other PBS-listed products continue to have a small and steady share of the overall market.


Figure 2: PBS/RPBS Script volume for atypical antipsychotics
Private scripts are not included. Under-copayment prescriptions (estimated to March 2012 and Medicare from April 2012) are included.
Source: DUSC Database accessed 9 August 2012

Government expenditure for atypical antipsychotics is shown in Figure 3.


Figure 3: Government expenditure for atypical antipsychotics
Note: Government expenditure excludes any patient or other third party contribution. Note that the price of risperidone decreased on 1 April 2011, and the prices of olanzapine, quetiapine and clozapine decreased on 1 April 2012.
Source: DUSC Database accessed January 2013

Government expenditure for all subsidised prescriptions appears to have decreased in 2012. This is likely to be due to price reductions for some brands, as the number of prescriptions increased in 2012 (Figure 1). The downward trend relates to a short time period at the beginning of 2012, and as expenditure tends to decrease in January and February and increase through the year, it is too early to determine whether the overall trend will continue downwards.

Utilisation of antipsychotics in the middle aged

When examined by age at the time of first script of any atypical antipsychotic the pharmacy claim data for the calendar year 2011 reveals different patterns of use according to age (Figure 4). A greater proportion of males commence treatment at younger ages (less than 50 years of age). The peak time for commencing any atypical antipsychotic is between 35 and 45 years of age for people in this group although there is a difference between males and females. Take up of antipsychotics rises rapidly from around 30 years of age and appears to plateau around 40–55 years of age then a small decrease after 55 years of age.

Figure 4: Age and gender of patients 20 to 64 years at first PBS/RPBS supply for any atypical antipsychotic in 2011 (standardised by 1000 population for each 5 year age group and gender)
Note: The age and gender of patients receiving under-copayment scripts were not collected and so are not included in this analysis. 
Source: Medicare DHS Supplied Prescription Database, accessed November 2012

Figure 5 illustrates the use of antipsychotics in middle aged persons during 2011 based on age of first supply. Quetiapine was the most common antipsychotic used for initiation across all age groups within the 20–59 year age bracket with olanzapine and risperidone next in order of market share.

Figure 5: Population standardised number of patients supplied a subsidised PBS/RPBS antipsychotic medicines in 2011, by age of patient at first supply 
Source: Medicare DHS Supplied Prescription Database, accessed November 2012

Quetiapine use is increasing and is the major contributor to the increasing use of antipsychotics (Figure 2). The growth in quetiapine is also seen in a comparison of the number of prescriptions dispensed (age-standardised) between 2008 and 2011 (Figure 6). This analysis shows that quetiapine use increased by 82%. The increased use of quetiapine was somewhat offset by reduced use of olanzapine (-3%) and risperidone (-6%), resulting in an overall growth rate for these three antipsychotics of 22% (Figure 7).

In the 20–55 year age group the first drug is more often quetiapine, particularly in the 20–40 year age group (Figure 5).
[image: ]
Figure 6: Population standardised number of patients supplied a subsidised PBS/RPBS atypical antipsychotic in 2008 and 2011 for the three most frequently prescribed medicines
Source: Medicare DHS Supplied Prescription Database, accessed November 2012

Co-administration analysis

The most common drug regimens for persons aged 20–59 years taking an antipsychotic are shown in Figure 7. The regimen that was widely used across all age groups in this age bracket was quetiapine plus an antidepressant. In younger adults aged 20–39 years, quetiapine and olanzapine were also commonly prescribed as single agents. In patients aged 44–59 years of age, co-administration of an antipsychotic plus an antidepressant occurred more often than prescription of any single antipsychotic agent therapy. The analysis also examined the number of patients taking an antidepressant only. As this number of patients is much larger than those taking an antipsychotic, with or without an antidepressant these have been left out of the analysis.


Figure 7: Regimens for prevalent patients taking any antipsychotic for all patients from 10% sample, for patients supplied an AD or AP medicine from December 2010 to December 2012 inclusive
Note: Only the 17 most common regimens are shown. The AD only regimen is excluded.
Source: Medicare DHS Supplied Prescription Database, accessed November 2012

Maximum quantity analysis

A defined daily dose analysis was not considered appropriate for this report. The DDD allocated to antipsychotics is based on treatment of psychosis and other uses for antipsychotics are usually at much lower doses.8 Therefore the analysis examined the quantity supplied per script to further explain the patterns of use.

For the period December 2011 to July 2012 the quantities supplied were compared to the maximum quantity allowed on the PBS to determine whether a large proportion of antipsychotic scripts are for an increase in the maximum quantity. The maximum quantity on the PBS is usually sufficient supply for approximately 1 month of treatment.

The vast majority (89%) of scripts supplied over all age groups were for the maximum quantity on the PBS, 6% for twice the maximum quantity, and 1.7% for three times the maximum quantity. Most supplies that involved more than the maximum quantity were for persons in the middle year age brackets.


Figure 8: Quantities of antipsychotics supplied by patient age in years
Source: Medicare DHS Supplied Prescription Database, accessed November 2012

Quetiapine analysis

The report undertook additional analysis for quetiapine as it had the largest increase and greatest use in this age bracket. A breakdown of the various dose forms of quetiapine supplied showed that the 25 mg strength of quetiapine was the most commonly supplied item (Figure 9) from 15 years of age onwards. Co-administration of quetiapine with an antidepressant increased significantly with age, with use peaking in adults aged 40–44 years (Figure 10).





Figure 9: Number of patients supplied oral quetiapine by form and strength in 2011 (age-standardised), by patient age in years
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

The top ten drug regimens including quetiapine 25 mg are detailed in Figure 10. Combinations of various strengths of quetiapine are not common. When the 25 mg strength is used in combination with another strength, both strengths are usually co-administered with an antidepressant, with the most common combination being quetiapine 100 mg plus antidepressant and 25 mg plus an antidepressant.



[image: ]
Figure 10: Regimens for patients on quetiapine supplied an AD from December 2010 to December 2012
Note: For readability, this figure only shows the top 10 regimens.
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

To investigate the possibility that quetiapine 25 mg was concomitantly supplied with higher doses, the 10% sample was examined (Figure 11). From the 10% sample analysis examining drug regimens, extrapolated for the Australian population, an estimated 155,630 patients had any antipsychotic in their regimen (10 x 15,563). Of these 58,450 had a regimen containing quetiapine. Of these, a total of 23.2% (13,792/58,450) of patients had regimens that only included the 25 mg strength of quetiapine: 13.8% (8,204/58,450) received an antidepressant plus quetiapine 25 mg (AD+Q25) and 9.4% (5,588/58,450) received single agent quetiapine 25 mg (Q25). 

[image: ]
Figure 11: Regimens including quetiapine 25 mg as at 31/10/2012 for 10% sample in patients aged 20-60, for patients supplied an AD and AP.
Note: For readability, this figure only shows the top 10 regimens.
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

Small numbers of people appear to be taking two antipsychotics and an antidepressant or two antidepressants.

To investigate the possibility that quetiapine 25 mg is used for other reasons than titration, an analysis of the frequency of refilling prescriptions was undertaken. Patients taking the 60 pack quantity on an as required (prn) or single daily basis would have approximately 60 days at least between refills. Figure 12 presents the frequency of refill of scripts for quetiapine 25 mg. This figure compares the time to refill of quetiapine 25 mg scripts for two patient groups whose age at last supply was in the range of 20–59 years. The first group were supplied 25 mg and another strength of quetiapine in the same period. The second group were only supplied quetiapine 25 mg in the period Dec 2010 to June 2012. Quetiapine 25 mg is supplied in a pack of 60 tablets and therefore refill at 30 days may indicate that patients are taking two tablets each day, and refill at 60 days may indicate one tablet daily. The quetiapine 25 mg only group had a slightly higher proportion of scripts resupplied around 60 days, indicating that some patients in this group may be taking only one tablet a day.


[image: ]
Figure 12: Quetiapine 25 mg scripts supplied from December 2010 to June 2012 with at least 6 months follow-up, by patient status
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

Prescriber analysis 
The pattern of uptake in the community may be influenced by the initiating physician. Medicare Australia data for first presentation of prescription (original script) was examined by de-identified patient and prescriber approval number. Figure 13 shows patient numbers by drug, original script count since initiation and prescriber specialty type (derived from Medicare Australia records). Figure 14 shows the percentage distribution of scripts by prescriber type for each drug and by the original script number. Approved prescribers are separated into general practitioner (GP), psychiatrist and other specialists.



[image: ]
Figure 13: Original scripts dispensed by approved prescriber type for patients aged 20-59 years who initiated AP therapy between December 2011 and March 2012 inclusive, with a 12-month no-prior-script period and exactly 9 months follow-up
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

For patients aged 20–59 years, GPs wrote a total of 42,880 antipsychotic original scripts (2.44 scripts per full-time GP equivalent).9 Psychiatrists wrote a total of 12,980 antipsychotic original scripts (4.50 scripts per full-time psychiatrist equivalent).10 The more frequently prescribed antipsychotics were proportionally prescribed more often by GPs in absolute terms, although prescribing rates were higher per physician for psychiatrists than for GPs when the number of FTE physicians was taken in to consideration. Risperidone was a possible exception (0.78 scripts per GP FTE and 0.66 scripts per psychiatrist FTE). This analysis is not able to distinguish when a GP wrote a prescription following consultation with a specialist. Aripiprazole, asenapine, paliperidone and ziprasidone were prescribed more often by psychiatrists compared to the other antipsychotics (Figure 14).
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Figure 14: Prescriber type distribution by original script number for patients who initiated AP therapy between December 2011 and March 2012 inclusive, with a 12-month no-prior-script period and exactly 9 months follow-up
Source: Medicare DHS Supplied Prescription Database, accessed January 2013

Discussion

Use of atypical antipsychotics in Australia is growing. The number of scripts supplied has increased by 70% across all age groups over the past 5 years. Use is increasing in adults between 20 and 60 years (middle aged adults). During the same time period, conventional antipsychotic use has remained very steady if not decreased slightly. This trend is consistent with reported use in the USA where the largest rate of growth of atypical antipsychotics was in the 18–64 year age group11. Vitiello and colleagues (2009) suggest that factors contributing to increased use of atypical antipsychotics in adolescents may include increased diagnosis, regulatory approvals for expanded uses and a belief that atypical antipsychotics are safer and easier to use than conventional antipsychotics.12 These factors may also contribute to increasing use in middle aged adults.

The analyses above show that at least 155,630 adults within the 20–59 year age bracket were taking an antipsychotic in 2012. This equates to 1.24% of the Australian population for this age group. The numbers of people treated with antipsychotics is considerably higher than expected from estimates of the age prevalence of schizophrenia and BPD.13 In a 2002 Access Economics report1 the expected prevalence was 0.18% for schizophrenia (people aged 18–64 years) and 0.776% for BPD (people aged 18–55 years). The Access Economics (2002) report is likely to underestimate the prevalence of schizophrenia to some extent as the prevalence of schizophrenia has increased since 2002 (expected to be an increase of 26% in people 45–64 years of age by 20101) and other authors have suggested higher prevalence particularly in specific population groups14. Overall the numbers using antipsychotics lends weight to use in conditions other than schizophrenia and BPD in people aged between 20 and 60 years of age.
There are different patterns of use in males and females across this age range. Males commence treatment earlier compared to females; however a similar proportion of females initiate each year of age after 40 years, unlike males who show a decline in the proportion initiating. The earlier take up of treatment in males might reflect earlier diagnosis of schizophrenia15 although the reported gender differences and differences in age of onset between males and females are not completely supported by epidemiological studies16 and studies in BPD do not show differences between males and females15. Studies do support later onset of schizophrenia, after 40 years of age, in females.15,16 This may explain why the initiation of antipsychotics remains steady in females while declining in males after 40 years of age.
Quetiapine use has grown steadily since listing and now exceeds that of olanzapine in adults aged 20–59 years. In particular the use of the 25 mg strength of quetiapine was higher than expected in the study. As this strength is sub-therapeutic for the treatment of schizophrenia, BPD, GAD and major depression (the latter two not being PBS-listed), this may indicate some ‘off-label’ use for conditions such as insomnia where reported doses of quetiapine range from 25–200 mg.17,18 The frequency of refill of to 60 pack of quetiapine 25 mg tablets supplied as a single antipsychotic therapy being 60 days provides additional support for use of the 25 mg once daily in many patients. There is also the possibility of diversion, with prescription shopping for this medicine becoming increasingly common.19,20

The analyses showed that the peak time for commencement of any atypical antipsychotic was for patients aged between 35–45 years. The peak age of onset for schizophrenia and BPD is in mid-late adolescence and the twenties; onset in the 30s and 40s does occur, but is less likely. In Australia, the median age of onset for depression occurs in the mid-30s, and some anxiety disorders such as panic disorder and GAD also first present around this age.21,22 A peak at 35–45 years, suggests the possibility that at least some of this use may be for depression or for an anxiety disorder.21 

The co-administration and sequential treatment regimen analyses show a number of different patterns of treatment. Co-administration of an antipsychotic and an antidepressant is relatively common and increases with age. While quetiapine and an antidepressant is the most common combination, other antipsychotics are also prescribed in combination with antidepressants and the extent of use of antidepressants with antipsychotic medicines might demonstrate a common therapy, albeit one that has not been considered by PBAC for treatment of either schizophrenia or BPD. There is growing evidence to support the off-label use of antipsychotics to augment antidepressant therapy in patients with antidepressant refractory depression.21,23 The study shows co-administration of an antipsychotic with an antidepressant becomes more common with older age and this may indicate some use in depression (perhaps comorbid with anxiety and /or insomnia).21 

Prescribers in General Practice may receive tacit encouragement to prescribe antipsychotics in a number of non-subsidised indications. Both reported studies, consultation with psychiatrists, current practices by mental health crisis teams and concerns about harms associated with long term use of benzodiazepines contribute to increasing acceptance of low dose antipsychotics such as quetiapine, in particular, as a drug of choice in spite of a lack of good quality evidence in many of the conditions.24,25

The use of quetiapine 25 mg as the only strength of any antipsychotic with an antidepressant is more difficult to explain. The proportion of people receiving quetiapine as a single antipsychotic peaks at 35 years of age then appears to decrease while olanzapine as the sole antipsychotic increases in patients after 35 years. This implies differences in prescribing choices and patient selection between olanzapine and quetiapine to some extent. Alexander and colleagues (2011) report that in 54% of encounters (all ages) involving an antipsychotic in a USA sample in 2008, an antipsychotic was prescribed where the reason for prescribing relied on uncertain evidence and/or had no US Food and Drug Administration (FDA) approved indication.11 When stratified by age (18–64 years) this report found that 50% of reasons for use of atypical antipsychotics was not approved by the FDA and had uncertain evidence to support the claimed benefit. A GP practice report provided by Astra Zeneca, in their response to the DUSC report, showed similar results.13 It is difficult to compare the two studies owing to limitations in collection of reason for prescribing in both studies and sample methods. However, the fact of considerable prescribing for reasons other than those subsidised by the Government on the PBS is evident, if difficult to quantify with a high level of confidence without more detailed studies.

The prescriber type analysis (Figures 13 and 14) shows that more first time scripts are written for antipsychotics by GPs compared to other health providers. This is not surprising given the higher number of GPs compared to other health providers in Australia, and the corresponding easier access. Risperidone, olanzapine and quetiapine are the antipsychotics most likely to be written and continued by GPs, although many may be written within a shared care arrangement with a psychiatrist or in consultation with a psychiatrist or clinical psychologist.17 The choice of antipsychotics prescribed by GPs may reflect the type of patients seen in community practice. Only asenapine appears to be predominantly prescribed by psychiatrists.

In addition to the likely numbers of patients using antipsychotics for conditions with limited evidence of benefit there is also an additional risk of harm for these patients. Use of atypical antipsychotics in non-elderly adults can lead to weight gain, sedation, fatigue, and extrapyramidal symptoms.11 When used on a long term basis, antipsychotics can also contribute to the development of diabetes, metabolic syndrome, increased total cholesterol, incident hypertension and they can lead to changes in hepatic transaminases and prolactin.26 As harms associated with antipsychotics can be dose dependant, there may be a perception in the medical community that this is safe prescribing compared to other alternatives. Such perceptions may not be founded on good evidence. 

Conclusion

Use of atypical antipsychotics in middle aged adults in Australia is increasing. Although use of conventional antipsychotics is declining, only a proportion of this use can be attributed to substitution. Other factors contributing to this increased use may include new TGA approved indications, and off-label use and diversion. Innovation in clinical practice and clinical need for effective treatments may contribute to the greater use of antipsychotics for unsubsidised indications that are often not approved by regulatory authorities.

It is a concern that as use in new indications rises there is often no corresponding incentive or obligation for sponsors or other parties to present the efficacy data to the regulators and the comparative effectiveness data to the ‘payers’.

In response to concerns raised in this report and with the co-operation of the pharmaceutical industry quetiapine 25 mg no longer allows repeat prescriptions. The PBAC considered that this listing would be sufficient for dose titration in bipolar disease and schizophrenia, and would encourage regular prescriber review for patients treated for non-subsidised indications.
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Sponsor comments:

AstraZeneca Pty Ltd:
As manufacturers of quetiapine, AstraZeneca welcomes the DUSC reviews of utilisation of antipsychotics, and supports the conclusions of the analysis. Clinicians clearly face a range of challenging issues when considering the prescription of antipsychotic medicines to people who often have complex mental health issues.  We hope that our support for limiting repeat prescriptions of 25mg quetiapine is an effective contribution towards combating any misuse of this medicine.

BNM Group, Bristol-Myers Squibb Australia Pty Ltd, Eli Lilly Australia Pty Ltd, Janssen-Cilag Pty Ltd, Lundbeck Australia Pty Ltd, and Pfizer Australia Pty Ltd:
No comment.

Actavis Australia Pty Ltd, Alphapharm Pty Ltd, Apotex Pty Ltd, Aspen Pharmacare Australia Pty Limited, Aurobindo Pharma (Australia) Pty Limited, Dr Reddy's Laboratories (Australia) Pty Ltd, Generic Health Pty Ltd, Ranbaxy Australia Pty Limited, Sandoz Pty Ltd:
No comment received.


Disclaimer

The information provided in this report does not constitute medical advice and is not intended to take the place of professional medical advice or care. It is not intended to define what constitutes reasonable, appropriate or best care for any individual for any given health issue. The information should not be used as a substitute for the judgement and skill of a medical practitioner.

The Department of Health (DoH) has made all reasonable efforts to ensure that information provided in this report is accurate. The information provided in this report was up-to-date when it was considered by the Drug Utilisation Sub-committee of the Pharmaceutical Benefits Advisory Committee. The context for that information may have changed since publication.

To the extent provided by law, DoH makes no warranties or representations as to accuracy or completeness of information contained in this report. 

To the fullest extent permitted by law, neither the DoH nor any DoH employee is liable for any liability, loss, claim, damage, expense, injury or personal injury (including death), whether direct or indirect (including consequential loss and loss of profits) and however incurred (including in tort), caused or contributed to by any person’s use or misuse of the information available from this report or contained on any third party website referred to in this report.
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Expenditure


F	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	60-64 yrs	8.9927778610681735	10.82928794540716	13.852751497692081	16.393153832409318	17.3846096067901	17.244621538242605	17.078985680680091	15.96046627267887	15.349285768848826	M	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	60-64 yrs	11.326014343255723	14.843104872006608	19.33930543433442	20.45974703619596	19.396917680631976	17.452990835535005	15.581726834714463	13.889553595998995	13.500409029961645	Age of patient 
Patients standardised by 1000 population
AMISULPRIDE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.61727427331565055	1.1911662912177492	1.8649962778108522	1.9658863434230793	1.8857912634552809	1.682492787679871	1.4421042256633205	1.3736374219928591	ARIPIPRAZOLE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	1.8080807478504126	2.5271370690909007	3.1955202619255902	3.3420532741290665	3.0413624824409973	2.5900585750063265	2.2410545793401626	1.844775312888981	ASENAPINE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	3.7029747127621165E-2	6.6419287097590957E-2	8.8755219461418927E-2	8.4655932917640953E-2	8.9434109972166484E-2	7.5529329790361144E-2	7.0800202234506823E-2	4.8721536633514737E-2	CLOZAPINE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.14780502112434027	0.28116492540923671	0.45627743587466862	0.41179577660937428	0.35207501831879556	0.31401930717247273	0.20165900595911634	0.1525497706226833	OLANZAPINE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	6.29878524029301	8.2727893128938312	11.252898882646171	12.59103612582371	12.964794638503932	12.661778989325033	12.438390757182264	11.615354829877456	PALIPERIDONE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.55995204362535322	0.70884647845256654	0.84865317365406323	0.85446205982140977	0.90770289818429628	0.72774827802223552	0.62676893042315251	0.5358511005300689	PERICYAZINE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.49019641341058162	0.48022695709700897	0.64330304064177579	0.78000673304494572	0.93662846380895337	0.917418020858904	0.96452824199147291	1.0886710724001256	QUETIAPINE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	10.554959041011504	12.683113147281787	15.487843349013852	17.066818275535791	16.61862725439228	14.911768512673923	13.545972712014377	11.862636025375966	RISPERIDONE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	4.3383860988820704	5.2735262613373619	6.7014917328996439	7.1355815474227642	7.0793265575386792	6.9207489797021537	6.7092891319465995	6.342751182054851	ZIPRASIDONE HYDROCHLORIDE	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.5691639184734093	0.79135918769125069	0.94247089535452067	1.109510100792908	1.0629438965187574	0.85643608108450786	0.72831088701606617	0.60226027723402564	Age of patient (years)
Patients standardised by 1000 population

AD  +QUET	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	185	249	325	419	528	455	448	365	OLAN	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	105	157	218	252	282	265	274	207	AD  +OLAN	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	77	111	175	219	312	290	289	259	QUET	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	150	219	250	271	254	214	168	135	RISP	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	91	103	141	200	207	193	159	138	AD  +RISP	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	59	63	61	93	111	134	131	133	ARIP	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	29	41	55	58	75	35	42	26	PALI	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	31	45	52	54	56	53	32	17	AD  +ARIP	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	24	32	32	52	43	46	37	33	AD  +PERI	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	11	14	15	23	31	46	38	40	AMIS	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	6	24	24	35	35	32	30	28	AD  +AMIS	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	7	12	13	30	37	34	34	22	AD  +CHLO	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	6	14	10	22	37	30	37	30	ZUCD	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	5	11	33	38	28	27	28	9	AD  +OLAN+QUET	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	11	18	16	24	18	17	13	14	AD  +ZIPR	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	8	13	16	17	23	17	14	13	HALO	20-24 yrs	25-29 yrs	30-34 yrs	35-39 yrs	40-44 yrs	45-49 yrs	50-54 yrs	55-59 yrs	4	4	10	9	16	17	24	31	Age of patients

Number of patients in the 10% sample


Max qty	0-4	5-9	10-14	15-19	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	60-64	65-69	70-74	75-79	80-84	85-89	90-94	95-99	100+	708	11110	22745	40684	71048	103590	137655	164411	177389	166647	160367	137022	122542	102162	87995	89673	103203	91328	46644	12340	1284	2 x max qty	0-4	5-9	10-14	15-19	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	60-64	65-69	70-74	75-79	80-84	85-89	90-94	95-99	100+	17	284	967	1967	3519	6559	10867	14265	15844	15458	15066	12409	9366	6727	4268	3138	2354	1805	798	146	11	3 x max qty	0-4	5-9	10-14	15-19	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	60-64	65-69	70-74	75-79	80-84	85-89	90-94	95-99	100+	2	14	140	379	875	1994	3293	4249	4786	4392	4620	3344	2794	1708	952	632	497	369	103	17	6	Age
Number of authorised quantities 
Tablet 25 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	4.8350504626463673	5.2396228789402057	6.037447854521532	6.7271443978376402	6.624464187559636	6.0438284734459353	5.6196995765388449	5.1390886519727337	Tablet (modified release) 50 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	2.1187084745579652	2.2860483806119722	2.6072310403158174	2.8454235051755234	2.830502598642096	2.3439908567072441	2.1672183068975697	1.8807845816150475	Tablet 100 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	3.4343985099499301	4.4109260004572954	5.22869247880688	5.7093032679116016	5.5126314911910939	5.0524487757142573	4.5034793719151072	3.89182841371546	Tablet (modified release) 150 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.35738528873993936	0.4215594346980136	0.48158460906778067	0.52312264792101382	0.53229717571679325	0.42436735185219215	0.33522767522019792	0.31510833910818364	Tablet 200 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	1.8562230168378384	2.5271370690909007	3.3007575370677773	3.6830187477419871	3.4649417098035795	3.0469102814681341	2.6745073168312024	2.2909197247498145	Tablet (modified release) 200 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.96688462365778782	1.1817448348176181	1.4613405717672561	1.5776921396027168	1.4183759085024867	1.2737824593304374	1.0715050565098732	0.88846378821539707	Tablet 300 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	1.2202951700803313	1.8222380230925244	2.424938116026877	2.6291736816442368	2.5063521936875515	2.2166708570088995	1.8872819114377584	1.5553221903030312	Tablet (modified release) 300 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.80648545045332531	0.99532110295937992	1.2408448593700734	1.3845724632806675	1.3279352242437721	1.1203381149627036	0.92074632733482142	0.76709125898454877	Tablet (modified release) 400 mg (as fumarate)	20-24	25-29	30-34	35-39	40-44	45-49	50-54	55-59	0.53686111524769731	0.71874382821455085	0.95754752866853077	1.0426609404295204	0.94704195373836653	0.82789261988787222	0.67226696974889144	0.56461207268145819	Age (years)
Patients standardised by 1000 population  
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