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ABSTRACT
The antipsychotic clozapine has been shown to
have superior efficacy to most other treatments
for psychosis, especially where treatmentresistant schizophrenia has been diagnosed. Like
all medications, clozapine has a number of wellrecognised adverse effects, some of which can
be fatal. Evidence also suggests that those for
whom clozapine is the most suitable treatment
option do not receive it because the doctor or
health system views the risks as too great to
prescribe. The provision of guidelines including
innovative consumer and general practitioner
resources regarding the ways to most safely
monitor and manage people who are exposed to
clozapine has the potential to increase the safe
use of the product and also to provide potential
prescribers with more confidence in using it. This
paper outlines both the process for development
and the final package produced by a large
metropolitan District Health Board service in
Auckland, New Zealand. This material was aimed
at non-specialist prescribers as well as consumers
and their family/carers and other supports.

INTRODUCTION
Clozapine, the only antipsychotic recommended for treatment-resistant schizophrenia, has been available as a registered
medicine in most English-speaking countries since the early 1990s. It was reintroduced after concerns related to fatal
agranulocytosis had led to its withdrawal
in 1975. A number of other lifethreatening adverse effects have been
associated with clozapine, including myocarditis and cardiomyopathy, insulin
resistance and diabetes, and constipation

and bowel obstruction. Typically, owing
to the risk of serious adverse effects, clozapine prescribing and dispensing is generally restricted to secondary care
services. However, shared-care arrangements with primary healthcare services,
that is, general practitioners (GPs) and
community pharmacies, are increasing
for those people who are stable and well
established on this medication. Despite
its superior efficacy and beneficial health
outcomes,1 many studies show underutilisation,2–5 delayed access4 6 7 and a reluctance by psychiatrists to prescribe
clozapine.8 9 In response to both safety
and access concerns, clinical guidelines
that recommend appropriate monitoring
and management of mental and physical
health for people initiated on clozapine
are available in many countries.10–12
At a large public secondary care mental
health service in Auckland, New Zealand,
an organisation-wide evidence-based
consensus-agreed clozapine best-practice
guideline had been in place since 1999.
This guideline had been developed primarily for those clinicians involved in the
prescribing, dispensing, administration
and monitoring of clozapine within the
secondary care mental health service.
Regular reviews of the guideline
addressed new evidence, as well as
responding to outcomes of local case
reviews and relevant Coronial enquiries
throughout the country. Clozapine use
had been reviewed regularly in the
service as part of an audit and feedback
cycle over 7 years between March 2000
and March 2007.6 13–16
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Call for the tool

In late 2007, a New Zealand Coroner’s reporti regarding a clozapine-induced fatal blood dyscrasia that
occurred 9 months after clozapine initiation highlighted
that community-based people taking clozapine were
being managed by both secondary care mental health
services and GP services. It was felt that this conferred a
potential for people to fall between the two services
with respect to monitoring and management of adverse
effects. The Coroner recommended that a “medication
booklet to be carried by the patient” be developed that
could act as an aide memoire for the consumer, their
family and carers regarding the signs and symptoms of
important adverse effects and how to respond to these,
and provide advice to a practitioner (particularly nonregular practitioners and those in after-hours situations)
about these adverse effects. Another Coroner’s recommendation was that GPs be provided with “appropriate
information about clozapine by specialist prescribers”.
In response to this, the planned guideline review in
2008 included incorporating the Coroner’s recommendations for developing appropriate, portable,
user-friendly clozapine information resources for consumers and health practitioners who were not specialist clozapine prescribers. Other areas of concern
identified by clinicians from within the organisation
that were to be included in the review were
1. More detailed guidance on utility, rationale and interpretation of clozapine serum levels;
2. Initiation of clozapine in outpatient settings;
3. Monitoring and management of gastrointestinal adverse
effects, particularly constipation;
4. Identification and management of significant and potentially fatal cardiovascular adverse effects, such as myocarditis and cardiomyopathy.

The work conducted around these areas is not presented here in detail, but is noted as it informed some
content of the consumer and non-specialist health
practitioner resources that were developed.
METHOD
Development of the tool

An extensive search of the literature, Google and
mental health pharmacy network groups in the UK,
Australia and New Zealand was carried out to identify
existing portable consumer resources and quick reference information for GPs about clozapine, the risk of
adverse effects, and how to respond to these. Only one
example of a portable consumer resource was identified
from a mental health service in the UK, but this was
more as a medical alert card than as a portable resource
(personal correspondence Dr Dave Branford 30
December 2008). The card recorded the consumer’s
name, the prescriber’s details, a warning that clozapine
can cause neutropenia and to be on the alert for signs of
infection, and emergency medical contact numbers at
the Clozaril Patient Monitoring Service (CPMS). This
UK mental health service added a sticker to the reverse
side of this standard card provided by the CPMS, which
included advice about restarting treatment, and the
impact of smoking and contact details for the pharmacy
supplying the clozapine.
A letter for GPs who would be working with people
taking clozapine had already been developed for use by
the Auckland mental health service prior to this most
recent guideline update; however it required updating.
Several other formal letter templates were identified,
but these did not outline the benefits and risks of clozapine or give specific advice to the GP about the need for
close haematological monitoring, the additional monitoring that should be carried out (by the GP) and in
which circumstances, and when to contact the mental
health team. Many of these letters had been developed
by the pharmaceutical manufacturers of clozapine.

RESULTS
Three draft resources were developed over an
18-month period
1. A double-sided wallet leaflet that folded up to bankcard
size to be carried by consumers (one side detailing information for consumers and the other side for health professionals) (see online supplementary appendix A);
2. A two-page letter for GPs alerting them that someone
under their care had been started on clozapine and summarising important related information (see online
supplementary appendix B);
3. A one-page quick reference sheet available on the organisation’s external website (see online supplementary
appendix C).

A multidisciplinary clozapine working group was
established with different members leading the
process for each of the four areas outlined above. The
working group consulted with national and international specialists and the organisation’s consumer
advisor group as needed. The main tasks of the
resource development workstream were to design and
produce the portable resource for people taking clozapine and any healthcare professionals they came in
contact with and also an information resource for
GPs, as recommended by the Coroner’s report.

The three resources were designed to supplement
the very detailed information about clozapine that is
included in the manufacturers’ registration documentation available on the Medsafeii website (http://www.
medsafe.govt.nz).

i

ii

Coroner’s findings in New Zealand are available free online for all
completed cases opened after 1 July 2007. Cases opened prior to 30
June 2007 are available on request http://www.justice.govt.nz/courts/
coroners-court/publications/findings-recommendations-and-records.
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Medsafe is the New Zealand Medicines and Medical Devices
Safety Authority. It is a business unit of the Ministry of Health and
is the authority responsible for the regulation of therapeutic
products in New Zealand.
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The consumer resource was developed with significant input from the organisation’s consumer advisor
group. Space was included to document personal
details and the mental health professionals working
with the person carrying the card. This document
could be folded to the same size as a bankcard to fit
in a wallet or purse (figure 1). Two consumer advisors
then piloted the prototype with eight people taking
clozapine, and minor changes were made to the
wording based on their feedback. The information
letter for GPs was piloted with three GPs who had
consumers taking clozapine in their practice, and
again minor amendments were made due to their
feedback.
While working towards final versions of the consumer and GP resources, it became apparent that
there needed to be a more detailed summary resource
that could easily be accessed by people taking clozapine, their families/carers, and healthcare professionals
working with people taking clozapine. This quick reference sheet was developed to be accessible on the
internal intranet and external organisation website,
and it is referred to in both the GP resource and the
wallet card as an additional resource.

Figure 1 (A and B) Portable information resource for
consumers and health professionals (wallet card).
Holmes NJ, et al. BMJ Innov 2015;1:17–21. doi:10.1136/bmjinnov-2014-000006

Finally, the resources were presented widely across
the organisation at staff and professional meetings as
part of the consultation process for the updated
guideline. Overall feedback from staff, consumers and
GPs was positive. Suggested amendments were incorporated where relevant, and roadblocks solved where
possible.
All three resources were incorporated into the final
version of the guideline, with signposting on the wallet
card directing staff to order bulk supplies of the
printed and folded cards from the pharmacy department (see online supplementary Appendices A–C).
The GP letter and quick reference sheet were made
available on the internal intranet, and additionally the
reference sheet was available on the external website to
facilitate ease of access (http://www.waitematadhb.
govt.nz/HealthProfessionals/Medicinesresources.aspx).
Prior to the final sign-off and publication, the
guideline was reviewed and approved by the organisation’s Drug and Therapeutics Committee.
DISCUSSION
Strategies for innovation

The strategies used to update the guideline to support
evidence-based practice in a consensus-agreed manner
were undertaken to maximise awareness of and adherence with the best-practice recommendations and have
been discussed previously. With respect to dissemination, the updated guideline was emailed electronically to all mental health clinical staff, discussed with
medical staff employed at the time, and then embedded into induction training for new staff starting with
the organisation. This occurred across inpatient, community and forensic services. Copies of the consumer
wallet card, GP letter and summary resources were
placed in the organisation’s consumer advice folders
available in all clinical areas. In addition, a specific initiative took place whereby care coordinators were
tasked with ensuring that all community-based consumers taking clozapine received a wallet card.
An informal clozapine initiation checklist (aimed
specifically at junior medical staff but available for any
staff to use) had previously been in place within the
organisation; however, it had not explicitly been part
of the best practice guideline. In order to facilitate
clarity regarding the monitoring and steps required
prior to starting clozapine (especially for junior
medical staff not necessarily as familiar with this
medication as more senior medical staff ), this checklist was reviewed and updated and integrated within
the guideline (see online supplementary appendix D).
Junior medical staff were consulted on the checklist
and it was piloted on an inpatient forensic unit prior
to being finalised and implemented; feedback regarding the clarity and ease of use of the document was
positive. The checklist was also made accessible separately on the internal intranet to facilitate ease of
access.
19
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In the final stages of guideline dissemination, a subsequent Coroner’s report (following a cardiac adverse
event) recommended that the updated guideline be
available to other health services throughout the
country, to Medsafe and to the Health Quality and
Safety Commission.iii More specifically, the Coroner
recommended that the Commission:
Assists in providing national leadership to ensure that
the clozapine guidelines of all District Health Boards
are aligned with international best practice standards
and consistent across the country;
Identifies a process for developing national best practice guidelines for the prescription and monitoring of
medications such as clozapine for which practitioners
throughout New Zealand require particular guidance.

The guideline developers were aware that, as the
guideline had been developed for local application, it
would not meet international criteria set by the
Appraisal of Guidelines for Research and Evaluation
(AGREE) Trust (http://www.agreetrust.org). It was also
acknowledged that a guideline that was consensusagreed in one setting would need to be assessed by
another organisation independently to elucidate
utility, and agreement from clinicians; otherwise,
adherence could be compromised. To help clarify
these considerations for organisations, the guideline
was shared with a cover note that highlighted these
issues and also provided a summary of the process followed and staff involved with respect to the expert
consensus groups and associated consultees.
Lessons and messages

The guideline took an extended amount of time to
update and disseminate (approximately 2.5 years).
This was partially due to (1) the logistical difficulties
associated with gathering all the relevant expertise
together for the working group, and especially for
consultation outside the organisation, plus, (2) the
work was undertaken by busy health practitioners
who had to incorporate this work into their current
workload with no backfill. Ideally, ring-fenced time
would have been available to expedite the process.
The extended nature of the review meant that some
enlisted staff moved on to other settings or organisations during the review process; replacements had to
be enlisted and brought up to speed prior to being
able to contribute meaningfully.
Another complication was a succession of relevant
evidence and reports being published during guideline
development. It was a challenge to incorporate newly
available information as and when it became available,
iii
The Health Quality & Safety Commission (http://www.hqsc.govt.nz)
was established in November 2010 to ensure that all New Zealanders
receive the best health care and disability care within available
resources and with an expectation from the Government that it would
lead quality and safety improvements in the health sector.
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and also to make a decision on when to stop developing the guideline so that it could be signed off and
implemented.
The use of a widely consultative, consensus-agreed
and collaborative approach with clinicians and other
health professionals throughout the guideline and
resource review and development process, alongside
inclusion within the guideline of content requested by
staff, facilitated implementation of the finished guideline, as many staff were already aware of and familiar
with the content.
Informal feedback from clinical pharmacists and cardiology services suggested that the guideline was being
followed throughout inpatient and community mental
health services within the organisation. Informal feedback from consumers, mental health clinicians and
other staff indicated that they felt the guideline contents, especially the associated resources, were useful.
For guidelines and best practice summaries to have
the most impact on clinical decision-making, it is
crucial that they remain current and that essential
details are readily available at both the time and site
of that decision. This has historically not been easy to
achieve, partly due to the workload involved with
updating guidelines in the absence of specific resourcing for this, and also due to limitations in the logistics of information technology. The organisation has
developed CeDSS (Clinical electronic Decision
Support System), which provides practitioners with
key information at the bedside. It has yet to be
extended to outside hospital use. When that is
achieved, then this clozapine-related material will be
easily and rapidly accessed. The material on this site is
regularly reviewed by expert content holders and this
will ensure that information is regularly updated.
The guideline was due for review in mid-2013.
Many of the original working group members have left
the organisation. Efforts have been made to maintain
relevant expertise and knowledge base within the organisation’s mental health pharmacy services to facilitate
seamless progress of further guideline updates.
Ideally, the implementation of the guideline would
improve the safe and quality use of clozapine within the
organisation. This is difficult to state with certainty,
given the lack of available formal evidence regarding
this, as a post-implementation audit has not occurred.
Post-implementation audits are important to identify
adherence with guideline recommendations and identify
strategies to address any areas of poor adherence. The
significant adverse effects discussed, while being potentially fatal, are rare, and as concluded in the Coroner’s
reports and evidence from the literature17–19 examining
the utility of the mandatory full blood count monitoring, even good monitoring does not guarantee good
outcomes. If people with difficult-to-treat schizophrenia
are to have the best opportunity to minimise the effects
of that illness and thereby maximise their recovery of
roles and function, then it is important that they have
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access to well-informed clinicians who have welldeveloped systems for safe and reliable monitoring of
mental and physical health. The described set of tools to
inform consumers and their families, as well as clinicians
at the secondary and primary levels, meet these requirements. Future audit of clozapine use at the organisation
will allow evaluation of the impact of the set of tools on
enhancing quality use of clozapine.
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