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Abstract 

 

Schizophrenia is the most severe mental illness affecting humans.  When the illness does not 

respond to treatment, it is even more devastating. When a patient fails to respond to two 

adequate, consecutive antipsychotic treatments, the illness is termed treatment-refractory 

schizophrenia (TRS).  Clozapine is the only licensed and recognised effective treatment in TRS.  

Interestingly, rather than its current position as a third-line treatment, there are rather robust 

and convincing arguments for clozapine to be used as a second line. Sadly, in clinical practice 

there is widespread underuse of clozapine, with significant delays before it is prescribed in 

individuals with TRS, being relegated to the fifth or sixth line.  Instead, non-evidence-based 

use of high-dose antipsychotics and the use of antipsychotics in combination is common prac-

tice, contributing to even longer delays. 

 

This is a compilation of 33 of my publications and public works (PWs) spanning over two dec-

ades, from 1999 to 2021.  In these, I explore why clozapine is underused, when it should be 

used and how it should be used, employing different methodologies. This is a combination of 

my reviews of the literature and my practical recommendations on how to overcome difficul-

ties in specific situations using case reports and case series.  I have collaborated with col-

leagues from a wide variety of disciplines including psychiatrists, pharmacologists, cardiolo-

gists, haematologists and data experts to advance knowledge in the management of TRS 

through these works.  I have investigated various databases and been involved in the design 

and conduct of randomised controlled trials in schizophrenia.   

 

My work has demonstrated that in the United Kingdom and probably in most other countries, 

significant variation exists in the rate of clozapine prescribing in patients with TRS. There is 

thus inequity in patient access to the most effective treatment in refractory schizophrenia.  

This has an enormous impact on patients and families and may be the difference between 

long-term institutional care and fulfilling, independent living in the community with freedom 

and liberty. 

     

The delay and underutilisation of clozapine are centred around four principal factors. These 

are related to the drug itself, factors that relate to the patient, clinician-related factors and 

finally, those that pertain to licensing and regulatory control of the drug.  Clozapine is a life-

prolonging drug, and concerted efforts to overcome these well-recognised barriers would go 

a long way in improving outcomes in patients with TRS. 

 

I believe that long-term solutions to the underuse of clozapine lie in education.  Clinicians 

treating patients with schizophrenia need to identify patients with TRS as quickly as possible.  

Health systems to educate, support and encourage clinicians would provide much-needed 

confidence in evaluating risks and benefit to increase clozapine uptake.  The stringent regula-

tory controls of clozapine should be thoroughly examined. The United States Food and Drugs 
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Administration (FDA) has gone some way by lowering the haematological threshold for 

clozapine continuation, but more needs to be done.  

How can we be confident of overcoming all these seemingly impossible barriers?  The answer, 

I believe, is in developing a national clozapine strategy.  The United Kingdom is the centre of 

research in psychopharmacology. It houses the world-renowned Institute of Psychiatry, Psy-

chology and Neurosciences (IoPPN) with expertise in the management of schizophrenia.  A 

comprehensive national strategy that identifies all the barriers and a systematic approach to 

addressing the multifaceted problem would address these issues.  This approach is not new. 

It has been successfully applied in countries such as the Netherlands.  My PWs have shown 

that we can not only overcome these barriers, but substantially increase clozapine uptake. 

The negative prognostic implications of delay and underuse of clozapine are now becoming 

glaringly apparent.  The outcome for patients where clozapine use is substantially delayed is 

not as good as in patients where it is initiated as soon as treatment refractoriness is ascer-

tained.  When we can fully utilise clozapine in patients with TRS, then we can turn our atten-

tion to the 40-50% of patients who have less than satisfactory response to clozapine, or those 

patients deemed as ultra treatment refractory.     
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CHAPTER 1: Introduction 

 

1.1. Clinical Pharmacy in Psychiatry 

 

Clinical pharmacy, the specialism within the pharmacy profession that pertains to the patient-

centred, rational, evidence-based, cost-effective use of medicines (Cotter et al., 1994; Calvert, 

1999), was already well developed in the United Kingdom (UK) in many specialist areas of 

medicine in the 70s and 80s.  However, it was only beginning to evolve in mental health ser-

vices in the early 90s. This coincided with my journey in mental health pharmacy, which began 

serendipitously. It was an exciting time to be involved in psychiatric pharmacy. At the time, it 

seemed like the dawn of a new era. It was the age of atypical antipsychotics, treatments that 

were meant to transform the lives of individuals living with the stigma of schizophrenia. 

Clozapine had only recently been re-introduced in the UK in 1990 after spending almost 20 

years in psychopharmacological exile.  This spurred the race to develop antipsychotics that 

did not possess the debilitating motoric side effects of the conventional antipsychotics. 

Risperidone was the first of this generation, launched in the UK in December 1992. The next 

to follow was olanzapine, which was launched in September 1996. Then came quetiapine in 

2000. Almost parallel to the development of the new generation antipsychotic drugs was the 

change happening with antidepressant treatments. Fluoxetine, the first selective serotonin 

reuptake inhibitor (SSRI), entered the UK market in 1988, becoming a blockbuster drug. Other 

SSRIs such as sertraline, citalopram, fluvoxamine followed.  These drugs began to gradually 

replace the tricyclic antidepressants and the monoamine oxidase inhibitors which had hith-

erto been the standard treatments for depression and anxiety disorders.  

 

It was against this backdrop that I entered psychiatric pharmacy.  Many psychiatrists had 

never worked with this new species of clinical pharmacists.  These were pharmacists leaving 

the confines of the dispensary to go into the wards and become integrated with the multidis-

ciplinary team caring for the patient. Unsurprisingly, the initial attitude of psychiatrists varied 

from an enthusiastic welcome and support to downright opposition. With the introduction of 

new psychotropic medicines, the knowledge requirement increased astronomically.  The clin-

ical pharmacist was there to fill that knowledge gap for the psychiatrist, the nurses and the 

patient themselves. 

 

Some of my earliest works relate to the synthesis and provision of information to patients and 

clinicians.  For example, in PW 1 ‘Evaluation of an antipsychotic information sheet for patients’ 

(Whiskey and Taylor, 2005), I provide the patients and clinicians with a framework or tool to 

help guide the choice of antipsychotic based on the profile of side effects.  In PW 2 (Taylor et 

al., 2002), published in 2002, my colleagues and I examine the implications of co-prescribing 

the newer atypical antipsychotics with the older conventional antipsychotics. We were at the 

forefront of drawing attention to the problem of polypharmacy and the hazards associated 
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with this pattern of prescribing in psychiatry and educating clinicians about the risks and side 

effects burden of such practice.   

 

1.2. Medicines Information: Foundation to Psychiatric Research 

 

My first post in psychiatric pharmacy was as a medicines information pharmacist at the 

Maudsley Hospital, London. This was a platform to integrate findings from research into eve-

ryday practice as a clinical pharmacist. In the early 1990s, medicines information services in 

the UK were structured into local, regional and national or specialist services. Across the coun-

try, there were specialist services for medicine use in pregnancy and lactation, use of drugs in 

liver disease, renal impairment, paediatrics and various other specialisms.  The National Cen-

tre for Psychiatric Medicines Information was housed in my department at the Maudsley Hos-

pital in London. This was a service dedicated to providing answers to a range of complex ques-

tions regarding the care of mental health patients. The enquiries came from psychiatrists, 

general practitioners, nurse specialists, hospital and community pharmacists and a host of 

other clinical specialists from all around the country and occasionally from abroad. 

 

Questions form the basis of scientific enquiry, research and advancement. It was while I was 

in Medicines Information that I honed all the skills that would later help me on my research 

journey. My most cited research work, PW 3 (Whiskey et al., 2001), is a systematic review and 

meta-analysis of St John’s wort in depression.  This arose out of frequent and recurring ques-

tions on the efficacy, side effects, toxicity, and potential drug interactions of this herbal prep-

aration.  

 

Medicines Information provided a perfect route into research and publications. When clini-

cians asked for advice on how to manage the patients under their care, it was my responsibil-

ity together with my colleagues to synthesise and provide recommendations based on the 

best available evidence. Thus PW 4 (Whiskey and Taylor, 2004), for example, was work pro-

duced to explore the potential of pramipexole in affective illness and where it could sit in the 

hierarchy of evidence.  It was also while in Medicines Information that I contributed my first 

book chapter, entitled ‘Depression in cardiovascular disease’ (PW 5).  The book, titled Case 

studies in psychopharmacology: the use of drugs in psychiatry, was written especially by phar-

macists for all grades of clinical staff, including doctors, pharmacists and nurses working in 

psychiatry.   

 

Between 1999 and 2001, I served as a pharmacist editor (psychiatry) of the Royal Society of 

Medicine’s publication Current Medical Literature – International Hospital Pharmacy. The 

journal aimed to provide its readers with the most important and exciting current develop-

ments in the field every quarter. While serving as editor, I developed analytical, evaluation 

and writing skills. 
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My interest in the treatment of refractory schizophrenia, the specific area to which I have 

dedicated my career, also developed while I was working in Medicines Information, a service 

which I went on to lead from 2005 to 2008.  In 2003, I published PW 6 (Whiskey et al., 2003): 

‘Continuation of clozapine treatment: practice makes perfect’ because I was interested in the 

pattern of clozapine prescribing and the experience of the clinician. The following year, in 

2004, generic versions of clozapine became available in the UK market. I published an opinion 

piece in the Pharmaceutical Journal on generic clozapine PW 7 (Whiskey and Taylor, 2004).  

Since 2014, I have been part of the psychopharmacology expert panel of the National Psycho-

sis Service, South London and Maudsley National Health Service (NHS) Foundation Trust that 

organise regular lectures on behalf of the Royal College of Psychiatrists.  These lectures an-

swer complex questions in the treatment of patients with TRS and serve to empower these 

clinicians. 

The relationship between the triad of clinical pharmacy, medicines information and research 

is illustrated in Figure 1 below. 

  

 

 
 

 

Figure 1: The triangle of my psychiatric pharmacy development 

 

 

 

Specialist Clinical 
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Audit, Research and 
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1.3. Overview of the context statement 

 

This context statement covers my 33 PWs over the period 2003 to 2020 (Appendix 1). In 2010, 

I joined the National Psychosis Service of the South London and Maudsley NHS Foundation 

Trust, specialising in the treatment of refractory psychotic disorders.  My PWs have focused 

mainly on addressing the underlying factors responsible for the underutilisation of clozapine, 

the only licensed, evidence-based treatment in patients with TRS. There are four pillars on 

which clozapine underutilisation rests. They represent the themes of my PWs. These are: fac-

tors relating to the drug, clozapine, a unique molecular entity; factors that pertain to the pa-

tient; issues related to the prescriber; and infrastructure and regulatory controls (see Figure 

2 for details).  My contribution as laid out in my PWs over the last one and a half decades has 

been to provide solutions that break down these pillars that form a formidable barrier in 

clozapine prescribing.  It is without a doubt that these contributions have led directly to in-

creased clozapine prescribing in the UK and worldwide.  I have contributed to the understand-

ing, evaluation and addressing of clozapine-related haematological adverse effects. I have 

been at the forefront of the use of granulocyte colony-stimulating factor (G-CSF) in clozapine 

rechallenge. I was the first to adopt the US monitoring parameters in the UK and call for a 

change in haematological monitoring in the UK. I have been involved in pioneering work with 

cardiologists educating psychiatrists about clozapine-related cardiac adverse effects. 

 

Intramuscular clozapine is unlicensed in the UK. It was first used in the country on my unit at 

the National Psychosis Unit, a tertiary referral unit of the South London and Maudsley NHS 

Foundation Trust specialising in treating refractory schizophrenia. I authored the guideline for 

the use of intramuscular clozapine which has been widely adopted across NHS organisations 

in the UK. Our findings and experience have now been published and included in my PWs. 

Another important aspect of clozapine treatment is therapeutic drug monitoring (TDM), 

which is an important determinant of treatment outcomes.  TDM is affected by drug formu-

lation. My work in understanding clozapine pharmacokinetic changes based on pharmaceuti-

cal form has important clinical significance. 

 

Factors that are related to the patient such as ethnicity, especially benign ethnic neutropenia 

(BEN) and the presence of medical comorbidity can severely limit clozapine prescribing. My 

work in this area has led to an increase in awareness and greater clozapine prescribing. I am 

still actively engaged in elucidating the genetic basis of BEN. The clinicians’ knowledge and 

attitudes play a great part in prescribing. There is no place where this is of greater significance 

than in clozapine prescribing in TRS. Equally as important as increasing confidence in clozap-

ine prescribing are efforts to develop viable alternatives.  There is an urgent need for more 

effective as well as better tolerated treatments in refractory psychotic disorders. 
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Figure 2: Themes - Barriers to clozapine utilisation 
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1.3.1. The context statement 

 

This context statement will explore and critically discuss a range of papers representing my 

extended research over 20 years into the factors that underlie the underutilisation of clozap-

ine in treatment-refractory schizophrenia and the strategies to deploy to overcome these bar-

riers. 

 

Specific issues will be explored throughout. These are: 

 

• Haematological adverse effects of clozapine 

• Benign ethnic neutropenia and clozapine use 

• Cardiovascular adverse effects of clozapine 

• Pharmacokinetics of clozapine 

• Medical comorbidity as a limitation to clozapine use 

• Intramuscular clozapine use to facilitate treatment 

• Evaluation of the underuse of clozapine in the UK 

 

 

1.3.2.  Summary/Conclusion 

 

“The biggest opportunity to improve patient outcomes is not discovering new therapies, but 

rather ensuring safe delivery of existing therapies” – Provonost, 2004. 

Clozapine is the best opportunity in patients with TRS. This body of work will demonstrate 

strategies to optimise the most effective weapon in the pharmacotherapeutic armamentar-

ium in TRS.     
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CHAPTER 2: Schizophrenia 

2.1. Introduction 

“So you shall be driven mad because of the sight which your eyes see”.  Deuteronomy 28:34  

Schizophrenia is a complex illness indeed. There is such a wide variation in the illness presen-

tation, features and prognosis that it is better conceptualised as a group of illnesses.  We are 

only beginning to understand the neurobiology of the disease and why some patients do not 

respond to standard antipsychotic treatments. In this chapter, I discuss the illness, schizo-

phrenia, the risk of developing the illness and the symptoms that patients present with. I in-

clude the range of antipsychotics used to treat the illness and discuss my work in relation to 

helping the patient choose antipsychotic treatment in early-phase schizophrenia (PW 1). I also 

critically discuss the algorithm for the treatment of schizophrenia.  I look at the efficacy and 

tolerability of antipsychotic drugs and briefly look at some of the debilitating adverse effects 

of typical antipsychotic drugs and how these have now been replaced by the cardiometabolic 

side effects of the newer atypical agents.  In addition, I introduce the concept of measure-

ments in psychiatry, that is, the use of rating scales to determine outcomes such as response 

and remission, and the use of algorithms in the treatment of schizophrenia. 

As a regular contributor to the Maudsley Prescribing Guidelines, I have been a strong and 

vocal advocate for rational pharmacotherapy.  I have contributed to the systematic assess-

ment and identification of patients in my NHS Trust who have been treated with multiple 

antipsychotics without adequate response, assessing the reasons for the delay in treatment 

and ensuring that they are offered clozapine treatment. I am a member of the expert drug 

panel of the National Psychosis Service at the South London and Maudsley NHS Foundation 

Trust. Also, the Royal College of Psychiatrists organise annual educational symposia where I 

deliver lectures on management strategies in the treatment of refractory schizophrenia.   

2.2. Epidemiology of Schizophrenia 
 

Schizophrenia is the most severe, chronic and disabling mental illness (Rössler et al., 2005; 

Knapp et al., 2004). It affects how individuals think, feel and behave. The burden of the illness 

on the patient, family, relatives and society is substantial.  In 2013, schizophrenia was ranked 

in the top 25 leading causes of disability in the world (Chong et al., 2016). It has been recog-

nised through the ages and it is present in all cultures (Bauer et al., 2011). There is no biolog-

ical test for the diagnosis of schizophrenia. The diagnosis of schizophrenia is made when a 

patient presents with a set of psychological symptoms that cannot be explained by other con-

ditions or disease processes.  

The epidemiology of schizophrenia is complicated by the identification and precise definition 

of what the illness is as well as the methodological approach of the epidemiological studies. 
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Prevalence refers to the frequency, or how often an illness or condition is present in a popu-

lation at a specific point in time. Incidence is a measure of the rate of occurrence of an illness 

or condition. The prevalence of the condition can be estimated at a given point, that is, point 

prevalence, over a given period, for example, a 12-month prevalence. Alternatively, it can be 

given in terms of the lifetime prevalence, which denotes the proportion of people in a popu-

lation that will develop the illness or condition at some point over their lifetime.  The most 

comprehensive reviews to date estimate the lifetime prevalence of schizophrenia at 0.4% 

(Saha et al., 2005; Simeone et al., 2015). This is considerably lower than the oft-cited figure 

of 1% (Bhugra, 2005). A systematic review estimates the incidence of schizophrenia at 15.2 

cases per 100,000 population (McGrath et al., 2008).  

 

Schizophrenia typically strikes at the prime of life, either in the late teens or early twenties.  

Onset of schizophrenia in men tends to be between the ages of 18 and 25 years.  There appear 

to be gender differences in schizophrenia, but uncertainties remain.  For women, the mean 

age of onset is between 25 and 35 years (Ochoa et al., 2012).  Most studies indicate that onset 

of symptoms occurs earlier in males than females, although estimates of the difference vary 

considerably (Gogtay et al., 2011; Eranti et al., 2013). Whether men and women are equally 

likely to develop schizophrenia remains uncertain. The incidence of schizophrenia appears to 

be higher in men in comparison to women. The risk of men developing the illness is estimated 

to be about 1.4 times that of women (Aleman, Kahn and Selten, 2003; Abel, Drake and Gold-

stein, 2010). However, prevalence studies in the population have failed to reveal a gender 

difference (McGrath et al., 2008; Perälä et al., 2007).  This gender difference in incidence and 

prevalence may be explained by higher mortality among men. This is especially true with re-

spect to suicide. It could also be that men have better clinical outcomes than women.  The 

neuroprotective effect of oestrogen in women has also been postulated as a mechanism that 

explains gender differences (Falkenburg and Tracy, 2014).  

 

2.3. Symptoms of schizophrenia 

 

The hallmark of schizophrenia is the presence of psychotic symptoms, namely auditory hallu-

cinations (or the presence of voices) and delusions (fixed false beliefs). In Europe, the diagno-

sis of schizophrenia is based on the criteria outlined by the World Health Organization's Inter-

national Statistical Classification of Diseases and Related Health Problems, currently in its 

tenth revision, ICD-10 (World Health Organization (2004). In the USA, the American Psychiat-

ric Association's Diagnostic and Statistical Manual of Mental Disorders, currently in its fifth 

edition, DSM-5 (American Psychiatric Association (2013).  

 

Delusions are fixed false beliefs. They can be of a paranoid or persecutory nature, that is, a 

patient may believe that someone or something is out to do them harm, so they may not eat 

or drink because of a belief that the food or drink is poisoned. Delusions may be grandiose. 

Here a person may hold beliefs, contrary to evidence, of great wealth (e.g. of being a billion-

aire), of extraordinary power, ability and influence. A patient with schizophrenia, for example, 
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may claim to own the NHS, be able to heal various diseases, communicate with extra-terres-

trials or have the ability to fly. Delusions can often have religious themes. A person with schiz-

ophrenia may believe that they or someone else is God, the son of God or the Virgin Mary. 

There may be delusions of reference, where an individual believes that something, an event 

or occurrence has a special reference or connection to them. There may be delusions of con-

trol, where a person believes that an external force can control their mind, body and move-

ments. 

 

A hallucination is a perception in the absence of a stimulus. A person with auditory hallucina-

tion perceives or “hears” voices. Thus, when an individual is “talking to himself”, he is said to 

be responding to auditory hallucinations. These are the commonest type of hallucinations and 

they could be second-person auditory hallucinations, where the voice addresses the individ-

ual, or third-person hallucinations, where the voices discuss the patient. Hallucinatory expe-

riences may be in other modalities. People may experience visual, tactile or olfactory halluci-

nations. 

 

A person with schizophrenia will often present with a disorder of their thinking or thought 

processes. They may believe that something or someone can put thoughts into their head, 

withdraw their thoughts or can read their thoughts. The thinking may be muddled or illogical 

and the speech sometimes impossible to follow. 

 

The symptoms described above are referred to as positive symptoms. Negative symptoms of 

the illness include features such as a lack of motivation, drive, poverty of speech and a blunted 

or flat affect.  

 

Both the International Classification of Diseases, tenth edition (ICD-10) and the Diagnostic 

and Statistical Manual of Mental Disorders, fifth edition (DSM-5) emphasise the positive 

symptoms because they are easily observable. But the less dramatic cognitive and ‘negative’ 

symptoms can last for years and significantly impact people’s quality of life, productivity and 

functionality. These are much more difficult to treat and less responsive to treatment.  Be-

tween 80 and 90 per cent of people with schizophrenia experience persistent cognitive symp-

toms and approximately 40 per cent experience ongoing negative symptoms (Carbon and 

Correll, 2014; Green, 2006). Negative and cognitive symptoms make it difficult for people to 

function on an everyday basis, to interact socially, to sustain relationships, to live inde-

pendently and to hold down a job. Negative symptoms include apathy, loss of motivation, loss 

of energy, and a loss of interest in people and activities, leading to social isolation. Cognitive 

symptoms affect memory and attention: people find it hard to concentrate and remember 

words, people and places; they process information slowly and find it difficult to plan and 

make decisions.   

 

In patients with TRS, these negative and cognitive symptoms are magnified and contribute 

even more to the poor functional recovery in these patients. Thus, developing effective treat-

ments is a high priority for patients, carers and clinicians.  
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2.4. Schizophrenia treatment algorithm 

The drug treatment algorithm for schizophrenia needs considerable improvement.  However, 

the requisite tools for an overhaul are still lacking.  The choice of drug treatment is still based 

on a trial and error approach. Precision medicine is directed towards treatments that consider 

the whole person – the genetic variation of that individual, the environment in which he lives 

and the lifestyle choices he makes.  This is still a long way from actualisation in the treatment 

of psychiatric disorders (van den Oord, Chan and Aberg, 2018; Fernandes et al., 2017).  

 

There is no guideline on schizophrenia that recommends a specific antipsychotic to be used 

as first-line or second-line treatment in patients with first-episode schizophrenia. The Na-

tional Institute for Health and Clinical Excellence (NICE) guidelines on schizophrenia recom-

mend any oral antipsychotic medication for patients with first-episode psychosis.  The choice 

of antipsychotic medication should be made jointly by the service user and the healthcare 

professional, considering the views of the carer if the service user agrees. Likewise, the 

Maudsley Prescribing Guidelines (MPG) make a similar recommendation, with the provision 

that if it is not possible to agree on the choice of the antipsychotic with the patient, a second-

generation antipsychotic (SGA) should be prescribed.   

 

The World Federation of Societies of Biological Psychiatry (WFSBP) guidelines (Hasan et al., 

2012) for the biological treatment of schizophrenia recommend that antipsychotics should be 

introduced with great caution. It recognises the high risk of extrapyramidal symptoms (EPS) 

in patients with first-episode psychosis.  It recommends the use of the minimum effective 

dose of either a first-generation antipsychotic (FGA) or a second-generation antipsychotic 

(SGA) medication as possible treatments for a person experiencing a first episode of schizo-

phrenia, but that SGAs should be favoured in first episode patients.  This variability in recom-

mendations was highlighted in a review of 24 schizophrenia treatment guidelines from 12 

different countries (Gaebel et al., 2005).   In the review, nine of the guidelines recommend 

SGAs as first-line treatment in multi-episode psychosis, 13 recommend either an FGA or SGA, 

and one recommends an FGA only. 

 

What is consistent in most guidelines on schizophrenia is the almost universal recommenda-

tion of the use of clozapine in patients with TRS.  That is, to use clozapine after the failure to 

respond to two different antipsychotics given at an adequate dose for an adequate period.  

At least one of the drugs should be a non-clozapine second-generation antipsychotic. The 

MPG also stipulates the use of clozapine after failure to respond to two different antipsychot-

ics.  We can therefore summarise the algorithm for the treatment of schizophrenia as follows 

in Figure 3. 
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Figure 3: Algorithm for the treatment of schizophrenia 

 

2.5. Helping to make the first-choice of an antipsychotic drug 
 

One of the most life-impacting clinical decisions to make in the treatment of schizophrenia is 

the choice of which antipsychotic drug to use in a young person with a first-episode psychosis.  

Unfortunately, no specific antipsychotic is recommended as either the first or second line, 

and it is up to the clinician based on their experience and clinical judgement to determine 

which antipsychotic to use (Table 1).  This is done in consultation with the patient and fam-

ily/carer where possible. As schizophrenia is a condition in which long-term, often lifetime 

treatment is required, the choice of an antipsychotic drug is of paramount importance and 

must be based on efficacy and drug tolerability.   

 

Table 1: Antipsychotic drugs  

 

First-Generation Antipsychotics (FGA) oral  Second-Generation Antipsychotics (SGA) oral 

• Chlorpromazine 

• Flupentixol  

• Haloperidol 

• Pericyazine 

• Perphenazine 

• Pimozide 

• Prochlorperazine 

• Sulpiride 

• Trifluoperazine 

• Zuclopenthixol 

• Amisulpride 

• Aripiprazole  

• Asenapine 

• Cariprazine 

• Clozapine 

• Lurasidone 

• Paliperidone 

• Quetiapine 

• Risperidone 

Antipsychotic 1 

First line 

Antipsychotic 2 

Second line 

Clozapine  

Third line 
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First-Generation Antipsychotics (FGA) depot 

injections  

Second-Generation Antipsychotics (SGA) de-

pot injections 

• Flupenthixol decanoate 

• Fluphenazine decanoate 

• Haloperidol decanoate 

• Zuclopenthixol decanoate  

• Aripiprazole 

• Paliperidone palmitate 

• Olanzapine embonate 

• Risperidone 

 

# Recommended only in treatment-refractory schizophrenia 

    

2.6. Efficacy of antipsychotic drugs 
 

In the last decade, several meta-analyses and systematic reviews of the comparative efficacy 

of antipsychotics have been conducted (Huhn et al., 2019; Leucht et al., 2017; Leucht et al., 

2013).   The largest and the most recent of these is a network meta-analysis of placebo-con-

trolled and head-to-head randomised controlled trials (RCTs) comparing 32 antipsychotics 

(Huhn et al., 2019). The study confirmed much of what is already known regarding the efficacy 

of antipsychotic drugs. First is the fact that the grouping of antipsychotics into two groups, 

FGAs and SGAs, is artificial and very misleading as these antipsychotics are not homogenous 

in any way. Secondly, there appear to be modest but significant differences in efficacy among 

antipsychotic drugs. The SGA olanzapine, amisulpride and risperidone appear to be more ef-

fective compared to other SGAs such as aripiprazole, quetiapine and other FGAs. The findings 

consistently showed that clozapine is the most effective agent with the greatest effect size 

compared to other antipsychotics. There is only one notable exception. In a meta-analysis of 

40 randomised controlled trials in treatment-refractory schizophrenia (Samara et al., 2016), 

clozapine was not found to be significantly better than other antipsychotics. 

 

2.7. Tolerability of antipsychotic drugs  
 

 If there remains a degree of uncertainty in antipsychotic efficacy differences, there is no 

doubt about the substantial differences in adverse effect. FGAs cause significantly more ex-

trapyramidal side effects (EPSEs) compared to SGAs (Correll et al., 2004; Leucht et al., 2009; 

Zhang et al., 2013; Carbon et al., 2017).  Even among SGAs, there are significant differences 

in their propensity to cause EPSE, with risperidone and amisulpride more likely than queti-

apine and olanzapine (Rummel-Kluge et al., 2012; Leucht et al., 2013). EPSEs including Par-

kinsonism, acute dystonias and akathisia can occur early in treatment, or tardive dyskinesia 

(TD), which occurs later in treatment. These side effects can be distressing, stigmatising and 

in the case of TD, potentially irreversible (Divac et al., 2014).    

 

While SGAs may be associated with a lower risk of neurological adverse effects, they cause 

substantially more metabolic adverse effects including weight gain, dyslipidaemia, impaired 
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glucose tolerance and diabetes (Hirsch et al., 2017; Zhang et al., 2017). Olanzapine and clozap-

ine appear to carry the greatest risk for weight gain and diabetes (Jin, Meyer and Jeste, 2004; 

Rummel-Kluge et al., 2010; Smith et al., 2008). The increased mortality in patients with schiz-

ophrenia has been attributed by some authors in part to these metabolic changes with anti-

psychotic drugs (De Hert, Correll and Cohen, 2010; Casey et al., 2004). 

  

2.8. Defining treatment-refractory schizophrenia (TRS) 

TRS is defined as an insufficient response to two antipsychotics, although what this means 

both in research and clinical practice is imprecise. One must take into account illness severity, 

the number of antipsychotic drugs tried, the dose and duration of the antipsychotic treatment 

and patient adherence to treatment. Consensus criteria for TRS were put forward by the 

Treatment Response and Resistance in Psychosis (TRRIP) Working Group using these variables 

(Howes et al., 2017). 

   

Most treatment guidelines endorse clozapine use when a patient meets the criteria for TRS. 

What is less clear is the definition of adequate response. Most clinical trials in schizophrenia 

define response as when there is a greater than 20% improvement in symptoms, as measured 

using a standardised rating scale such as the Brief Psychiatric Rating Scale (BPRS) or the Posi-

tive and Negative Syndrome Scale (PANSS).  Unfortunately, this level of change does not trans-

late into clinically meaningful improvement (Leucht et al., 2007). Furthermore, clinical rating 

scales do not usually constitute part of the routine clinical practice as they should. The impli-

cation of this is that only a minority of patients experience a good clinical response or achieve 

remission from symptoms (Leucht et al., 2017). In a study of patients with first-episode schiz-

ophrenia, haloperidol, an FGA, was compared with four SGAs, amisulpride, olanzapine, quet-

iapine and ziprasidone (Boter et al., 2009). Response, defined as ≥ 50% reduction in PANSS 

scores, was achieved in 37% for haloperidol, 67% for amisulpride, 67% for olanzapine, 46% 

for quetiapine, and 56% for ziprasidone patients at 12 months, whereas the corresponding 

figures for the proportion of patients who were in remission at 12 months were 17% for pa-

tients on haloperidol, 40% in amisulpride treated patients, 41% for olanzapine recipients, 24% 

for quetiapine, and 28% in ziprasidone treated patients.  

 

2.9. When to start clozapine treatment in TRS 
 

The overwhelming consensus is that there is a delay in clozapine initiation in TRS (Taylor et 

al., 2003; Howes et al., 2012; Bogers et al., 2016). In fact, recent studies suggest clozapine 

should be used as second line when patients fail to respond to the first agent prescribed.  In 

a study of first-episode schizophrenia designed to examine an optimal drug treatment algo-

rithm, patients were randomised to receive either olanzapine or risperidone (Agid et al., 

2011). Patients who are classified as not meeting the predefined criteria for response were 

switched to receive the other antipsychotic. In the third phase, patients who failed to meet 
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the response criteria to the sequential trial of the two antipsychotics (olanzapine and risperi-

done) were switched to clozapine. In the first phase, 74.5% of patients responded, with a 

higher response rate for olanzapine (82.1%) compared with risperidone (66.3%). In the sec-

ond phase, response rates dropped dramatically to 16.6%, with olanzapine being better than 

risperidone. In the third phase with clozapine, the response was once again 75%.  This can be 

illustrated in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Algorithm in first-episode schizophrenia (adapted from Agid et al., 2011) 

 

The results here indicate that response to first-line antipsychotic treatment in first-episode 

schizophrenia is reasonably good. However, for patients who do not achieve a satisfactory 

improvement with first-line agents, the probability of responding to the second-line antipsy-

chotic is dramatically low. There is therefore sufficient reason to explore the rationale for the 

use of clozapine as a second-line agent after non-response to the first antipsychotic drug.  A 

more recent three-phase switch study has been published (Kahn et al., 2018). In the first 

open-label phase, 18 first-episode schizophrenia patients received four weeks of treatment 

with amisulpride (800mg per day). Patients who did not meet the criteria for symptomatic 

remission entered phase two, a double-blind portion where patients were randomised to con-

tinue amisulpride or switch to olanzapine. Fifty-six per cent of patients achieved remission in 

the first phase after four weeks. In the second phase, 45% of amisulpride and 44% of olanzap-

ine patients achieved symptomatic remission after six weeks. In the 12-week third phase of 

the trial on open-label clozapine treatment, 28 per cent of patients achieved remission (see 

Figure 5). 

 

 

 

 

 

 

Antipsychotic 1– olanzapine/risperidone 

Response -75% 

 

 

 Antipsychotic 2 – olanzapine/risperidone 

Response - 16% 

Antipsychotic 3 – clozapine 

Response -75% 
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Figure 5: Algorithm in first-episode schizophrenia (adapted from Kahn et al., 2018) 

 

The authors concluded that a switch from amisulpride to olanzapine did not improve the out-

come for patients suffering from first-episode schizophrenia and that clozapine should be rec-

ommended when patients do not achieve remission after adequate treatment with a first-

line agent. This is in contrast to current recommendations. 

 

2.10. Place of Clozapine in TRS 

About 30% of patients with schizophrenia are treatment refractory (Meltzer, 1997; Conley 

and Kelly, 2001). Clozapine is the most effective antipsychotic and the only drug licensed in 

the treatment of refractory schizophrenia (Mizuno et al., 2020; Siskind et al., 2016). It is more 

effective in improving the most meaningful and clinically significant outcomes in the manage-

ment of schizophrenia.  One such outcome measure is mortality, which is recognised to be 

greater in patients with schizophrenia (Hjorthøj et al., 2017).  Treatment with clozapine is 

associated with reduced mortality compared with other antipsychotics (Tiihonen et al., 2009; 

Taipale et al., 2020). Many patients with schizophrenia die by suicide, a major cause of the 

increased mortality seen among patients with schizophrenia, and it is increased more than 

tenfold in patients with schizophrenia compared to the general population (Saha et al., 2007).  

Clozapine is proven to reduce suicide rates in schizophrenia, an indication for which it is spe-

cially licensed (Meltzer et al., 2003).  Furthermore, not only is it demonstrated to be more 

effective in reducing rehospitalisation rates (Masuda et al., 2019; Taipale et al., 2018), it has 

greater efficacy in reducing hostility and aggression (Frogley et al., 2012) and is shown to re-

duce substance misuse among patients with schizophrenia better than other antipsychotics 

(Marcus and Snyder, 1995).   

 

Antipsychotic 1 – 

Amisulpride 

Remission – 56% 

 

Antipsychotic 2 – 

Amisulpride 

Remission – 45% 

Antipsychotic 2 – 

Olanzapine 

Remission – 44% 

Antipsychotic 3 – 

Clozapine 

Remission – 28% 
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One sure way to improve outcomes is optimising clozapine prescribing, preventing unneces-

sary discontinuations and improving retention of patients in clozapine treatment pro-

grammes (see Figure 6 below).  However, even with optimal clozapine prescribing, the work 

is only half done, as only about 40-50% of patients with refractory schizophrenia show a ro-

bust response to clozapine (Lieberman et al., 1994; Siskind et al., 2017). More urgent work is 

needed to find alternatives to clozapine in patients with TRS. 

In the next chapter, I examine the peculiar characteristics of this unique drug that makes it so 

problematic for use by clinicians treating patients with schizophrenia.   
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Figure 6: Optimising clozapine treatment in TRS 

A third of patients with 
schizophrenia are treatment 

refractory and should be 
prescribed clozapine

Rates of clozapine prescribing 
fall far short of the one third 
of patients with treatment 

refractory schizophrenia [TRS]

When clozapine is prescribed, 
far too many patients 
discontinue treatment

To improve outcome in TRS 
patients, we must increase 

clozapine uptake 

We must improve retention in 
clozapine treatment and 

prevent unnecessary 
treatment discontinuation
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CHAPTER 3: Barriers related to clozapine 

 

3.1. Introduction 

The drug clozapine engenders intense fear both among clinicians and patient/family groups. 

After all, this is a drug that was considered too dangerous and was withdrawn from the mar-

ket for almost 20 years before it was re-introduced. It is not helped by sensational headlines 

in the news media. An Observer headline in 2018 regarding clozapine was “She was unrecog-

nisable – families warn of antipsychotic drug effects”. 

From a psychopharmacological perspective, clozapine would be what is considered a “dirty” 

drug because of the great number of receptors that it interacts with. This affinity for numer-

ous receptors accounts for a diverse range of adverse effects, some benign and others poten-

tially life-threatening. Clozapine initiation is typically undertaken in hospitals, partly to miti-

gate the risk of side effects.  Unfortunately, rather than a thorough evaluation of the benefits 

and risk of clozapine treatment, there is a much greater emphasis on the risk and less on the 

potential benefits. It is therefore fundamental to understand the nature of the risk of clozap-

ine treatment and ways to reduce or eliminate them. 

 

In this chapter, I focus on my PWs to examine clozapine adverse effects and how best to man-

age the risks.   

 

 

3.2. Haematological adverse effects of clozapine 

 

Monitoring haematological adverse effects of antipsychotics: from chlorpromazine to 

clozapine 

 

All antipsychotics can cause haematological side effects including agranulocytosis but man-

datory blood monitoring is required only for clozapine.  Agranulocytosis is a life-threatening 

adverse effect of drugs in which, on exposure to the drug, individuals with previously normal 

haematologic values develop severe neutropenia in which the absolute neutrophil count 

(ANC) falls below 0.5 x 109/L (van der Klauw et al., 1999).    

 

Clozapine is associated with well-recognised haematological adverse effects, including neu-

tropenia, agranulocytosis, thrombocytopenia, anaemia and eosinophilia. Of these, agranulo-

cytosis is the most feared for its potential lethality. The greatest barrier to increased clozapine 

use is the requirement for mandatory blood monitoring.  Regular haematological monitoring 

was introduced almost universally as a requisite for clozapine treatment to mitigate this risk. 

Although this mandatory regular monitoring reduces risk, it greatly diminishes the wide-

spread clinical utility of this important pharmacotherapeutic agent PW 10 (Whiskey et al., 

2019).   
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As a consultant pharmacist at the South London and Maudsley NHS Foundation Trust, the 

largest provider of mental health and substance misuse services in the UK with its link to the 

world-renowned Kings College London Institute of Psychiatry Psychology and Neurosciences 

(IoPPN), my clinical and research interest is in the management of refractory psychotic disor-

ders. A significant portion of my clinical time is spent in the evaluation of patients with possi-

ble clozapine-induced haematological adverse effects, assessing the probability of clozapine 

as the causative agent, the implication of concomitant medications, risk versus benefits of 

clozapine rechallenge, the details of the process of rechallenge and monitoring the outcome 

of clozapine rechallenge, PW 8-10 (Whiskey and Taylor, 2007; Meyer et al., 2015; Whiskey et 

al., 2019). PW 11 and 12 (Lally et al., 2017a, Lally et al., 2017b) examine the use of G-CSF in 

the context of clozapine-induced haematological adverse effects. 

 

To fully appreciate the significance of the role of haematological monitoring in clozapine 

treatment, it is necessary to review the historical context.  Chlorpromazine was the first anti-

psychotic employed in clinical use. It was introduced in France in 1952. Its introduction in 

psychiatric treatment was nothing short of revolutionary. It reduced the severity and intensity 

of psychotic symptoms, reduced agitation and behavioural disturbances, allowed many pa-

tients with chronic psychotic disorders to regain some functionality, and reduced the need 

for prolonged and often indefinite hospitalisations (Casey et al., 1960; Engelhardt et al., 1960).  

Not long after its introduction, along with other phenothiazines in the same class such as thi-

oridazine, promazine and perphenazine, reports of haematological adverse effects began to 

emerge. The first report of agranulocytosis attributed to chlorpromazine was published in 

1954 by Lomas, in which after two weeks of treatment a 69-year-old female developed fever 

and pallor. The drug was immediately stopped and blood investigation showed a total white 

cell count of 0.7 x 109/L. The episode lasted two weeks and the patient fully recovered. In 

1958, Pisciotta et al. published a review of 16 cases of agranulocytosis following the use of 

phenothiazines, primarily chlorpromazine. The duration of treatment varied between ten 

days to 401 days, with an average of 55 days before onset symptoms. The risk of agranulocy-

tosis with chlorpromazine appeared to be higher in women compared to men (Pretty et al., 

1958; Pisciotta, 1958).  There appeared to be a pattern to the occurrence of agranulocytosis 

with chlorpromazine. Upon initiation of drug treatment, there was a latency period of about 

three weeks, followed by a rapid fall in neutrophil counts over a period of a few days which 

reached a nadir in about five days.  On drug discontinuation, the process is reversible and 

recovery occurs in about five to ten days. Where death has resulted from agranulocytosis, it 

has been secondary to infections, mainly of the respiratory tract (Pisciotta et al., 1958). 

 

After about ten years of clinical use of chlorpromazine in more than 50 million patients world-

wide, a review of its efficacy and adverse effects was published by Ayd (1963) in which he 

described 69 cases of chlorpromazine-induced agranulocytosis. The reaction was more likely 

to occur in women and the highest risk period was between day 20 and 60 of treatment initi-

ation. According to Ayd, “often patients periodically have a temporary leukocytosis or a tem-

porary leukopenia, or both, with a return to normal as treatment with this drug continues. 

Such variations in the blood picture seem unrelated to the taking of chlorpromazine". He fur-

ther asserts that the risk is greatest within the first three months of treatment and diminishes 
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with treatment. He argues against routine haematological monitoring as this only provides a 

sense of “false security”. 

 

Haematological monitoring of phenothiazine treatment was described by Pisciotta (1969). 

From 1960 to 1968, patients who were treated with phenothiazines had routine weekly blood 

monitoring for two months, considered the highest risk period for agranulocytosis. In a sam-

ple of 6,200 patients, they detected five new cases of agranulocytosis. Importantly, however, 

they also detected mild transient leukopenia in 10% of the patients in the sample (Pisciotta, 

1978).  Thus, although the risk of blood dyscrasias in early-phase treatment was recognised 

with chlorpromazine, the practice of routine blood monitoring did not become entrenched in 

the clinical treatment of patients with psychotic disorders.   

 

The true incidence of agranulocytosis with chlorpromazine and other phenothiazines is un-

known but there have been various estimates. The risk has been estimated to be 0.3% in 

treated patients (Korst, 1959). Huguley (1964) estimated the risk to be between 0.13% and 

0.7% in chlorpromazine treated patients.  In one large retrospective study of over 10,000 pa-

tients, the incidence of agranulocytosis was estimated to be 0.05% (Litvak and Kaelbling, 

1971). 

 

If the introduction of chlorpromazine was revolutionary, the advent of clozapine into psychi-

atric treatment was a revelation. The drug was synthesised in 1958 and entered clinical use 

in the early 1960s. Clozapine revealed that a drug could possess antipsychotic activity without 

the burden of extrapyramidal symptoms (Gerlach et al., 1974; Bürki et al., 1974). Soon after 

its introduction, it became clear that clozapine had superior efficacy in patients with schizo-

phrenia compared to the phenothiazine derivatives chlorpromazine and haloperidol (Gerlach 

et al., 1974; Hemphill et al., 1975; Chiu et al., 1976; Shopsin et al., 1979; Povlsen et al., 1985).  

Importantly, there was no statistically significant difference in the occurrence of haematolog-

ical adverse effects (Griffith and Saameli, 1975).  

 

The course of psychopharmacological history was altered by the so-called “Finnish epidemic” 

of agranulocytosis that occurred in June and July 1975 (Amsler et al., 1977).  Before this time, 

clozapine was already widely used in more than 20 countries around the world including Swit-

zerland, Austria and West Germany (Griffith and Saameli, 1975).   Clozapine was launched in 

Finland in February 1975. Between June and July 1975, 16 cases of agranulocytosis were re-

ported, of which half (eight patients) died (Idänpään-Heikkilä et al., 1977; Senn et al., 1977). 

The uncharacteristically high rate of occurrence of agranulocytosis was 21 times that ob-

served in other countries (Anderman and Griffith, 1977).  Another unusual feature about this 

“outbreak” was that it was limited to the south and south-west of Finland and occurred in six 

out of 69 hospitals in the country (Idänpään-Heikkilä et al., 1975). The possibility of contrib-

uting genetic, local factors or adulterated drug batch were thoroughly examined, and no prob-

able cause could be determined. This incident in Finland led to the withdrawal of clozapine 

from most countries.   
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A thorough and exhaustive review of the Finnish cases commissioned by the drug manufac-

turer and the Government of Finland recommended weekly blood monitoring for the first 18 

weeks of clozapine treatment, the period during which 90% of cases of agranulocytosis occur 

while checking for any signs of infection (Amsler et al., 1977).  It was further recommended 

that thereafter, blood tests should be performed for any patient showing any signs of infec-

tion.  Indeed, this recommendation was almost identical to that previously made with regards 

to phenothiazine treatment, suggesting weekly blood counts for the first two months of treat-

ment (Pisciotta et al., 1958, Pisciotta, 1959; Pisciotta, 1969).  Thus, despite the withdrawal of 

clozapine from most markets, patients who were established on clozapine and others for 

whom there was no alternative could continue treatment in some European countries.       

  

Notwithstanding the withdrawal of clozapine, interest in the drug continued to grow and the 

use on compassionate grounds increased for those whose illness was refractory to conven-

tional antipsychotics.  Towards the path of licensing, because of the risk of agranulocytosis, 

the efficacy bar that was set for clozapine far exceeded what was ever required for any other 

drug. It was required that clozapine be effective for those patients who had not responded to 

other antipsychotics and secondly, that it be more effective than other agents (Crilly, 2007). 

So, in 1984, the Sandoz Clozapine Study # 30 began, leading to the publication of the seminal 

work of Kane et al. (1984). This was a six-week comparison of clozapine and chlorpromazine 

in 286 patients with treatment-resistant schizophrenia. The results of the trial were extraor-

dinary. 30% of clozapine-treated patients were classed as responders, compared to just 4% in 

the chlorpromazine group. This was the catalyst for the reintroduction of clozapine as a treat-

ment in refractory schizophrenia, with the requirement for mandatory blood monitoring.  Un-

fortunately, contrary to adopting the recommendations of weekly blood monitoring for only 

the first 18 weeks of treatment as was stipulated following the Finnish outbreak of 1975, the 

reintroduction of clozapine in 1990 mandated regular blood monitoring throughout the du-

ration of treatment.  Because there was no robust evidence for haematological monitoring of 

clozapine, different monitoring schedules were implemented in different parts of the world 

(Nielsen et al., 2016).  

 

Prevention is the essence of clozapine haematological monitoring.  The aim is to uncover 

agranulocytosis at the asymptomatic phase before the onset of infection so that the drug is 

promptly discontinued.  If this takes place, bone marrow recovery usually follows within days 

of treatment cessation.  It is now 30 years since the reintroduction of clozapine and it remains 

the gold standard in the treatment of refractory schizophrenia. There is substantial experi-

ence with its use and the associated risks.  Epidemiological data indicates that the risk of 

agranulocytosis is about 0.8% and that the peak risk period is the first 18 weeks of treatment 

(Alvir et al., 1993; Atkin et al., 1996).  After the first year of treatment, the risk decreases 

exponentially with an incidence of 0.07% (Atkin et al., 1996). Female gender and older age 

are risk factors for clozapine-induced agranulocytosis.   The most recent meta-analysis indi-

cates that the risk may have been overestimated, and puts the overall prevalence at 0.4% 

(Xiao-Hong et al., 2020). This is more in line with our own clinical experience of clozapine use 
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in our services at the National Psychosis Unit, a UK tertiary referral service at the South Lon-

don and Maudsley NHS Foundation Trust that specialises in the treatment of patients with 

refractory schizophrenia.  

 

Indefinite clozapine haematological monitoring is neither necessary nor evidence-based. 

Firstly, weekly blood monitoring with clozapine or indeed with chlorpromazine would detect 

agranulocytosis in the asymptomatic phase. However, longer intervals of monitoring have a 

very low probability of detecting agranulocytosis and only give a false sense of security (Ayd, 

1963; Honigfield, 1996; Patel et al., 2002).  The implications of monitoring regulations are 

discussed further in Chapter 7. 

 

Furthermore, the cost of long-term clozapine haematological monitoring has also been exam-

ined and it has not been found to be cost-effective (Zhang et al, 1996; Girardin et al., 2014)  

 

To summarise, the risk of clozapine-induced agranulocytosis is very low. The risk is highest in 

the first 18 weeks of treatment and the risk decreases exponentially thereafter. After one 

year of treatment, the risk is in the same order as other antipsychotics. Therefore, long-term 

haematological monitoring is not necessary, evidence-based nor is it cost-effective. Although 

there are cases of late-onset agranulocytosis, when monitoring occurs at less than weekly 

intervals, the capacity to detect agranulocytosis is dubious but rather, is more likely to detect 

benign neutropenia unrelated to clozapine treatment. 
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 3.3. Cardiac side effects of clozapine   

 

Like any other drug, continuation with clozapine treatment is based on the individual assess-
ment of the balance of efficacy and tolerability. Regardless of how effective a drug is, patients 
will discontinue treatment if there are overwhelming tolerability issues. It is therefore im-
portant to understand the pharmacology of clozapine so that effective steps are taken to pre-
vent side effects and to mitigate them when they do occur. The side effects of clozapine are 
readily understandable from its receptor action.  
 
Among the common causes of frequent and unnecessary discontinuation in clozapine-treated 
patients are cardiac adverse effects. At the initiation of treatment, the dose of clozapine is 
gradually increased over a period of about one month. The principal reason for this gradual 
dose escalation is to minimise the risk of cardiac side effects, mainly tachycardia and postural 
hypotension. It is for this reason that the majority of cases of clozapine initiation occurs in in-
patient settings, to allow for regular assessment of blood pressure, pulse and temperature in 
the first few weeks of treatment.  
 
My PWs 13-17 (Patel et al., 2019; Sweeney et al., 2020; Joy et al., 2017; Whiskey et al., 2020) 
have furthered our understanding of the cardiac side effects of clozapine. 
 
3.3.1 Postural hypotension: 
 
Postural or orthostatic hypotension is a drop in blood pressure when rising from a sitting po-
sition. It is defined as a decrease in systolic blood pressure (SBP) of ≥20 mm Hg or diastolic 
blood pressure (DBP) of ≥10 mm Hg within three minutes of standing up (Leung et al., 2012).  
This can cause dizziness, light-headedness or syncope.   The frequency and severity of clozap-
ine-induced postural hypotension are determined by the speed and magnitude of dose in-
creases. According to the manufacturer, circulatory collapse may occur because of postural 
hypotension when the dose is increased too quickly. In severe cases, this can lead to cardiac 
or pulmonary arrest (Mylan). Postural hypotension tends to occur in the first few weeks of 
initiating treatment. It occurs in about one in ten patients and tolerance to the effect gradu-
ally develops (Young et al., 1998). Assessment is done by taking lying and standing blood pres-
sure, and patients are advised to take time when standing up. The effect is related to clozap-
ine’s potent α1- adrenergic blocking properties. It has the highest affinity for this receptor 
compared to other antipsychotics and thus the greatest potential to induce orthostatic hypo-
tension (Leung et al., 2012).  
 
The mean elimination half-life of clozapine is 12 hours (Choc et al., 1987; Jann et al., 1993; Lin 
et al., 1994). This implies that if a patient stops taking clozapine, within two to three days, the 
drug is eliminated from the system. Tolerance to the cardiovascular effects is diminished and 
dosage re-titration from the beginning, at a low dose of 12.5mg daily, is required. Although 
clozapine initiation and re-titration can occur in the community, the perceived burden of 
physical health monitoring of blood pressure, pulse and temperature, makes community ini-
tiation unappealing. Therefore, patients with a history of non-compliance with treatment pre-
sent a formidable challenge. Often clozapine treatment is abandoned because of short-term 
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difficulties, whereas evidence that clozapine reduces rehospitalisation is very robust (Pollack 
et al., 1998; Ahn et al., 2005; Taipale et al., 2018; Kesserwani et al., 2019).      
 
The requirement for in-patient initiation and monitoring of clozapine for cardiac, haemato-
logical and other related side effects accounts in no small measure for the underutilisation of 
clozapine. Nowhere is this more evident than in Japan, which has one of the lowest usages of 
clozapine in the world (Bachmann et al., 2017), and where a patient is required to be in hos-
pital for 18 weeks.  In a survey of 144 clinical staff (Gee et al., 2014) the need for or refusal of 
hospital admission was identified as one of the top reasons for the delay in clozapine initia-
tion.  
 
3.3.2 Tachycardia: 
 
Tachycardia, a condition in which the heart rate exceeds 100 beats per minute, commonly 
occurs with clozapine. Just as with postural hypertension, it tends to occur within the first 
four to six weeks of treatment. Between a quarter to a third of patients treated with clozapine 
will experience tachycardia (Safferman et al., 1991; Nilsson et al., 2017; Sweeney et al., 2020).  
Tolerance to clozapine-induced tachycardia usually develops (Marinkovic et al., 1994), but 
may be persistent in some patients (Nilsson et al., 2018; Adeyemo et al., 2020).  
 
Clozapine-induced tachycardia is related to the potent anticholinergic property, causing vagal 
inhibition (Young et al., 1998; Fitzsimons et al., 2005; Ronaldson, 2017). In addition to the 
anticholinergic effects, clozapine’s inhibition of presynaptic α2 adrenoceptors, and indirect 
activation of the β adrenoceptors in the heart, contribute to the increased heart rate (Leung 
et al., 2012). Sinus tachycardia in clozapine-treated patients is usually a benign and self-limit-
ing process, but very rarely, it can be in the context of a more severe cardiac pathology such 
as myocarditis, leading to premature termination of treatment. As a specialist pharmacist 
working within a multidisciplinary team at the National Psychosis Service (NPS), we regularly 
receive referrals for patients with “suspected” myocarditis. The NPS is a tertiary referral facil-
ity within the South London and Maudsley NHS Foundation Trust, specialising in the treat-
ment of patients with refractory schizophrenia.  The service works closely in partnership with 
a variety of clinical specialists including cardiologists, neurologists, haematologists and oncol-
ogists at Kings College Hospital London, to ensure safe clozapine prescribing.   
 
To better understand the nature of the cardiovascular side effects of clozapine, my colleagues 
and I undertook a retrospective study of all patients admitted to our NPS who were referred 
for cardiology review over a nine-year period (Joy et al., 2017). Of a total of 27 clozapine-
treated patients, 16 (59%) were referred due to tachycardia. We found no significant relation-
ship between the duration of clozapine treatment and heart rate. After a cardiology review, 
rate-controlling medications were started in seven of the 16 patients, five on beta-blockers 
and two on ivabradine.  Interestingly, there was no difference in the heart rate between pa-
tients who were started on rate-controlling medications and those who were not (Joy et al., 
2017).  The cardio-selective β-blocker bisoprolol is the most commonly used agent in clozap-
ine-induced tachycardia (Lally et al., 2014). A Cochrane systematic review of pharmacological 
interventions for clozapine-induced tachycardia (Lally et al., 2016) concluded that there was 
no evidence derived from well-controlled clinical trials to guide clinical practice.   
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Nevertheless, there is justification in the use of β-blockers or other rate-controlling treat-
ments in persistent clozapine-induced tachycardia, given that cardiomyopathy may develop 
from prolonged tachycardia (Shinbane et al., 1997; Umana et al., 2003; Ronaldson 2017).   
 
 
3.3.3 QTc interval prolongation 
 
Antipsychotics to a varying extent, cause QT interval prolongation, which in turn can cause 
torsade de pointes and sudden cardiac death.  The QT interval on the electrocardiogram is 
the time from the start of the Q wave to the end of the T wave. It is the time taken for the 
ventricles to completely depolarise and repolarise (Haddad and Anderson, 2002).  An im-
portant determinant of the QT interval is the heart rate for which it should be corrected to 
give the corrected value or QTc (Postema and Wilde, 2014). The upper normal QTc interval is 
widely regarded as 440msec for men and 470msec for women (Johnson and Ackerman, 2009; 
Van Noord et al., 2009). 
 
Despite the tremendous fear of the potential consequences of QTc prolongation and the fre-
quent and ubiquitous electrocardiographic assessments of patients on antipsychotics, the in-
terpretation of these ECG recordings is often imprecise and open to errors.  For example, 
there are well over a dozen different formulas to correct for the QT, of which the most com-
monly used is Bazett’s correction (Luo et al., 2004).  Bazett’s correction provides a value that 
represents the QT interval, normalised for a heart rate of 60 beats per minute (Indik et al., 
2006) and thus tends to overcorrect when the heart rate exceeds this. As tachycardia is a 
relatively common occurrence in clozapine-treated patients, QTc interval prolongation may 
be inaccurately attributed and could erroneously lead to premature clozapine termination 
(Kim et al., 2018). Indeed, it is recommended that Bazett’s correction not be used when the 
heart rate exceeds 80 beats per minute (Nielsen et al.,2013).   
 
 
3.3.4. Myocarditis: 
 
Myocarditis, defined as an inflammation of the heart muscles, is a recognised but rare side 
effect of clozapine. It is characterised by a non-specific set of symptoms including chest pain, 
tachycardia, fever, breathlessness and flu-like symptoms. There is controversy surrounding 
the true incidence of clozapine-induced myocarditis. Figures vary substantially from 0.01% to 
as high as 9% (Sweeney et al., 2020). The reason for such variability is unclear, although vari-
ous explanations have been tendered. Perhaps the most commonly cited and valid explana-
tion is the criteria used in the diagnosis of myocarditis.   
 
Most cases of myocarditis occur within the first 30 days of clozapine initiation (Bellissima et 
al., 2018).  As the symptoms can be quite variable and can range from mild non-specific symp-
toms to fulminant myocarditis resulting in death, termination of clozapine treatment is often 
the course of action at the first suggestion of possible myocarditis.  Indeed, a significant pro-
portion of patients are referred to the National Psychosis Service for clozapine rechallenge 
following suspected myocarditis, with most successfully rechallenged.   
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Unlike haematological monitoring, there is no widely acceptable monitoring protocol for my-
ocarditis.  A monitoring protocol involving the measurement of troponin and C-reactive pro-
tein, said to detect 100% of symptomatic cases, has been proposed by Ronaldson et al. (2011).  
Unfortunately, this monitoring rarely occurs in routine clinical practice, neither is it mandated 
by the clozapine manufacturers.   
 
3.3.5. Cardiomyopathy: 
 
Cardiovascular adverse effects associated with clozapine can be conceptualised as early oc-
curring or late occurring, with the early-occurring symptoms potentially giving rise to the late-
occurring, see PW 16 (Whiskey et al., 2020), PW 13 (Patel et al., 2019).  While myocarditis 
tends to occur early in clozapine treatment, cardiomyopathy often manifests months or years 
after treatment. It is a condition characterised by left ventricular dilatation and hypertrophy 
leading to reduced ejection fraction.  Diagnosis is by echocardiography and the most common 
symptom is breathlessness.   
 
Clozapine-associated cardiomyopathy usually leads to drug discontinuation.  However, in our 
review PW 13 (Patel et al., 2019), we point out that although cessation of clozapine treatment 
may be necessary sometimes, it is not always mandatory.  Treatments with cardio-supportive 
agents such as angiotensin-converting enzyme inhibitors (ACEi), beta-blockers may allow 
clozapine treatment to continue successfully PW 16 (Whiskey et al., 2020).   
 
Joint working between psychiatry and cardiology prevents premature termination of clozap-

ine treatment and promotes successful clozapine rechallenges where treatment was discon-

tinued prematurely. 

 

 

 

3.4. Clozapine dosage forms, plasma levels and therapeutic response 

 

For a drug to be effective, it must be administered to the patient. In this section, I discuss PW 

20 to 23 (Casetta et al., 2020; Oloyede et al., 2019; Keshavarzi et al., 2020). Licensed clozapine 

was only available as a tablet until 2012, when the first liquid preparation Denzapine® sus-

pension was licensed by Britannia Pharmaceuticals Limited.  My colleagues and I had realised 

the importance of the availability of different formulations of clozapine, and we had started 

to manufacture an unlicensed suspension of 100mg in 5ml as early as 1996.  Since this was an 

unlicensed preparation, we were interested in finding if there were any clinical correlates of 

this practice.  My colleagues published their findings showing that clozapine levels were lower 

when switched from the tablets to the unlicensed liquid preparation (Coker-Adeyemi and 

Taylor, 2002).  This was of real clinical significance given the relationship between clozapine 

plasma levels and therapeutic response.  Since then, my colleagues and I have undertaken 

further research, exploring changes in the pharmacokinetic parameters when patients are 
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switched between different clozapine preparations (Oloyede et al., 2019; Keshavarzi et al., 

2020) 

 

Perhaps of greatest clinical significance is the introduction of intramuscular clozapine into 

clinical practice in the UK. When a patient actively chooses not to comply with oral medication 

because of a lack of insight into their mental health, clinicians will usually resort to the use of 

treatment by other routes of administration, usually parenteral administration.  Many anti-

psychotics are available both as oral and intramuscular forms. The intramuscular forms are 

further divided into short-acting forms and long-acting depot injections.  The short-acting in-

jections can be given to patients who are very agitated, verbally and physically aggressive, in 

the form of rapid tranquillisation when they refuse oral treatments.  The long-acting depot 

injections are employed in patients known to be non-compliant with oral antipsychotic treat-

ment, and may help to reduce relapse and rehospitalisation (Correll and Lauriello, 2020).   

 

There is no licensed short-acting clozapine injection. Because of the potential haematological 

side effects, depot clozapine has not even been considered. This is because, in the event of a 

severe adverse reaction to a drug, it needs to be discontinued immediately. Long-acting depot 

injections persist in the body for several months.  

 

At the National Psychosis Unit, one of the challenges we faced was a group of patients with 

treatment-refractory schizophrenia who refused to take any oral treatment. This is a surpris-

ingly common feature in this group of patients and there was little that could be done to 

facilitate clozapine treatment. It was not until 2015 that we could finally obtain unlicensed 

intramuscular clozapine from the Netherlands.  I was responsible for writing the protocol and 

guidelines for the use of intramuscular clozapine at the South London and Maudsley NHS 

Foundation Trust (see Appendix 2). We were able to administer intramuscular clozapine to 

the first patient at our unit in 2016.  As the pioneers in the UK, we shared our protocol with 

other NHS organisations and it became the template on which clozapine injection was used 

in the country.   

 

Our experience of the use of intramuscular clozapine is outlined in Casetta et al. (2020). Here, 

we describe the outcomes for the first cohort of patients in whom the drug was prescribed. 

We found that in half the cases, there was no need to administer the injection. The patients 

decided to take it orally when presented with the option of either the oral form or injection 

of clozapine. For those who received injections, the majority of patients received between 1-

3 injections before transitioning to oral clozapine. The prescription of intramuscular clozapine 

thus allowed the initiation of clozapine for a cohort of patients in whom it would otherwise 

have been impossible. Importantly, the outcome for these patients was no different from 

those prescribed only oral clozapine. 
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In the next chapter, I examine some specific and peculiar characteristics of some groups of 

patients that make the use of clozapine unattractive to the treating clinicians.  Here, much 

weight is given to treating the patient safely, and less emphasis is given to treating the patient 

effectively, thus skewing the risk-benefit ratio greatly in the direction of risk.      
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CHAPTER 4: Barriers related to the patient 

 
4.1. Introduction 

 
Unfortunately, clozapine cannot be prescribed for every patient with TRS. Every licensed med-

ication has its contraindications, a list of conditions when the drug must not be prescribed. 

With clozapine, the contraindications include hypersensitivity to the active substance or any 

of the excipients, a history of agranulocytosis, impaired bone marrow function, uncontrolled 

epilepsy, severe renal or cardiac disease and active liver disease, among other conditions. 

There are also other situations requiring special care in the use of clozapine. 

 

In this chapter, I discuss a specific patient characteristic, namely, black ethnicity as a limiting 

factor in clozapine use. In addition, I examine some of the medical comorbidities that I have 

had to overcome to establish patients on clozapine treatment. 

 

This field is of special interest to me and I currently have several ongoing research projects. 

One such study is the development of a genetic test for BEN, and another is measuring im-

provement in the recognition of BEN in clinical practice. PW 18 and 19 describe some of my 

contributions in this field. 

 

  

4.2. Benign ethnic neutropenia  
 
When healthy individuals from other ethnic groups (non-Caucasians) have neutropenia, de-
fined as recurrent absolute neutrophil count (ANC) of less than 1.5 x 109/L, this is termed 
benign ethnic neutropenia (BEN) or benign familial neutropenia (Haddy et al., 1999; Manu et 
al., 2016).  In parallel to benign neutropenia, people of African ancestry have been recognised 
for decades to have lower total white cell count (WCC) and neutrophil count when compared 
to white populations (Bain et al., 1984; Cheng et al., 2004; Adetifa et al., 2009,).  Both factors 
contribute in no small measure to the underutilisation of clozapine in black patients (Kelly et 
al., 2007).  
 
In recognition of such variation, the International Federation of Clinical Chemistry (IFCC) rec-
ommends setting up country-specific reference intervals (Ichihara et al., 2017).  Indeed, many 
researchers have advocated for the usage of racial/ethnic-specific reference intervals for la-
boratory tests (Lim et al., 2010; Lim et al., 2015), but there are enormous challenges with this 
approach because of a lack of consensus and large differences in reference intervals for dif-
ferent ethnicities. For example, in a study of 417 healthy volunteers comprising 115 Black 
Africans, 102 Afro-Caribbeans and 200 Caucasians, black patients had lower total white cell 
counts, neutrophil and platelet counts compared to Caucasian patients, but among black pa-
tients, counts were lower in Africans than in Afro-Caribbeans (Bain, 1996).  
 
For 12 years after the reintroduction of clozapine in the UK in 1990, there was no considera-
tion of the difference in haematological reference intervals between black and white patients. 
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The same Caucasian reference range was applied for all patients. Unsurprisingly, black pa-
tients were significantly more likely to have pre-treatment neutropenia, making them ineligi-
ble for starting treatment (Atkin et al., 1996) and more likely to discontinue treatment due to 
neutropenia during treatment.  The recognition and introduction of BEN monitoring in 2002 
was, therefore, a welcome first step in the right direction. It allowed clozapine haematological 
monitoring with a lowered threshold in patients of African ancestry diagnosed as having BEN 
by a haematologist (Rajagopal, 2005; PW 18 - Whiskey et al., 2011).     
 
I did not fully appreciate the magnitude of the problem of BEN in relation to clozapine treat-
ment until about 2007, when I was working at Lambeth Hospital, part of the South London 
and Maudsley NHS Foundation Trust. Lambeth Hospital is in Brixton, South London, an area 
with one of the highest percentages of Black and Minority Ethnic (BaME) populations in the 
country. The Borough of Lambeth is also associated with high levels of poverty and depriva-
tion.  It is among the 10% most deprived authorities in England (out of 326 districts) (Lambeth, 
State of the borough, 2016). At the same time, the higher risk of schizophrenia and other 
psychotic disorders has been consistently reported among black and ethnic minority groups 
for several years (Sharpley et al., 2001; Bhavsar et al., 2014; Tortelli et al., 2015). To worsen 
the prognosis even more, the prevalence of substance misuse was very high in this population 
(Phillips et al., 2003; Afuwape et al., 2006; Di Forti et al., 2019).  Thus, no matter what metrics 
were used, the outcome for patients with schizophrenia in Lambeth was depressingly poor. 
 
It was against this background that I was frustrated to observe, first, the inability of black 
patients with treatment-resistant illness to enrol on clozapine treatment because of low base-
line neutrophil counts, and secondly, patients who were already on treatment were called in 
repeatedly for blood tests when neutrophil counts fell in the “amber” range, between 1.5 - 
2.0 x 109/L in accordance with the Medicines and Healthcare products Regulatory Agency 
(MHRA) monitoring guidelines. When patients’ blood results fall in the amber range, they are 
required to have twice-weekly blood monitoring until neutrophils are above 2 x 109/L. If neu-
trophils fall below 1.5 x 109/L, this is regarded as a red result and clozapine treatment is 
stopped immediately.  It is therefore no wonder that black patients feel constricted and re-
strained by this rigid framework. The opportunities for a young black patient recovering from 
psychosis who is in part-time education or employment become very slim indeed with fre-
quent and often clinically irrelevant blood tests to satisfy the regulatory requirements.   
 
Many black patients, unfortunately, end up on the clozapine Central Non-Rechallenge Data-
base (CNRD), a register of patients who have experienced haematological adverse effects re-
lated to clozapine. This is a centralised database to prevent inadvertent re-exposure of at-risk 
patients.  Fortuitously, the introduction of monitoring per the BEN guidelines in 2002 pro-
vided some leeway for patients in that the threshold for treatment cessation was reduced. 
See Table 2 below: 
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 Current UK MHRA Guidelines 
Status General population 

Criteria 
BEN criteria 

Green* 
WBC 
Neutrophils 

 
≥ 3·5x109 

≥ 2·0x109 

 
≥ 3·0x109 
≥ 1·5x109 

Amber** 
WBC 
Neutrophils 

 
≥ 3·0 and < 3·5x109 

≥ 1·5 and < 2·0x109 

 
≥2·5 and < 3·0x109 
≥ 1·0 and < 1·5x109 

Red***  
WBC 
Neutrophils 

 
< 3·0x109 

< 1·5x109 

 
< 2·5x109 

< 1·0x109 

Action in the UK:  
*Green – Continue clozapine 
**Amber – Continue clozapine with increased monitoring frequency (twice a week) until 
green result is obtained 
***Red – Stop clozapine (interruption) and sample blood daily, monitoring for infection. 
Patient not re-exposed to clozapine until there have been two separate green results on 
two consecutive days.  
UK: United Kingdom  
MHRA: Medicines and Healthcare Products Regulatory Agency  
WBC: White Blood Cell  
BEN: Benign Ethnic Neutropenia 

 
Table 2: UK Medicines and Healthcare Products Regulatory Agency (MHRA) guidelines for 
clozapine monitoring.  
 
 
Unfortunately, there was a lack of awareness on the part of psychiatrists and clinicians treat-
ing black patients with refractory schizophrenia. Black patients were inadvertently being de-
nied the most effective treatment because of a lack of knowledge by clinicians. Thankfully, 
the risk of the more serious and potentially life-threatening agranulocytosis was not increased 
in black patients relative to Caucasians (Munro et al., 1999). Paradoxically, the risk of clozap-
ine-induced agranulocytosis may in fact be lower in black patients, although this is yet to be 
determined. This assertion is based on drawing parallels between the observations of the 
similarities between chlorpromazine and clozapine-induced agranulocytosis. With either 
drug, the risk was highest in the first few months of treatment and decreased the longer the 
treatment duration; risk was increased in women and with increasing age (Korst, 1959; Ayd, 
1963; Pisciotta, 1969). One of the epidemiological findings of extensive use of chlorpromazine 
and other phenothiazines is the reduced risk of agranulocytosis in black patients (Lambo, 
1957; Pisciotta et al., 1958).  There is therefore the possibility of a similar likelihood of reduced 
risk of clozapine-induced agranulocytosis among black patients.  That the risk of clozapine-
induced agranulocytosis may have a genetic basis is borne out by the fact that relative to 
Caucasian patients, Asian patients have 2.4 times the risk of agranulocytosis (Munro et al., 
1999). 
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As an African myself, the health inequality hit home when sometime in 2008, I had a blood 
test at my local GP as part of a routine check-up. I found that my neutrophil counts were 
below 1.5 x 109/L and that I would be ineligible for clozapine treatment if it were ever needed.  
This was the time I started to follow up on several of the cases of black patients with treat-
ment-refractory illness who were having problems during treatment. I ached for every patient 
who was ineligible to start clozapine treatment or discontinued either directly or indirectly 
due to haematological reasons. This culminated in the publication of the paper “The im-
portance of the recognition of benign ethnic neutropenia in black patients during treatment 
with clozapine: case reports and database study” (Whiskey et al., 2011).    
 
4.2.1. Prevalence of benign ethnic Neutropenia 
 
Benign ethnic neutropenia has been observed in Black African, Afro-Caribbean and Middle 
Eastern populations. The prevalence varies from about 10 – 50% (Haddy et al., 1999; Hsieh et 
al., 2007; Thobakgale and Ndung’u, 2014), depending on the population studied and the ANC 
that is used to define the condition.  Although the threshold to define BEN is commonly ac-
cepted as ≤ 1.5 x 109/L as per the United States Cancer Institute threshold for neutrophil tox-
icity (Hsieh et al., 2010), other values are sometimes used.  A neutrophil threshold of ≤ 2.0 x 
109/L has been used by others to define the condition.  For example, Shoenfeld et al. (1988) 
found a prevalence of BEN in 37.2% of Black Beduin and Falashah Jews using this parameter.  
In their systematic review, Manu et al. (2016) define BEN as persons in this group with neu-
trophil counts in the range of 1.0 – 1.8 x 109/L. 
 
4.2.2. Diagnosis of benign ethnic neutropenia 
 
BEN is a diagnosis of exclusion. This means that the diagnosis is made in people of African and 
Middle Eastern ancestry with low neutrophil counts without any known cause, who are not 
at increased risk of infections. For a patient to be monitored using BEN criteria, the diagnosis 
must be confirmed by a haematologist.    
     
Having highlighted the nature and extent of the limitation that the lack of recognition of BEN 
imposes in initiating and maintaining black patients on clozapine, it was important to imple-
ment necessary changes. I undertook extensive and wide-ranging educational interventions, 
speaking to consultant psychiatrists, junior doctors and all clinical staff both in in-patient and 
out-patient settings. I highlighted the problem in lectures and symposia that I and colleagues 
from the National Psychosis Unit (NPU) deliver annually on behalf of the Royal College of Psy-
chiatrists.  The NPU is a tertiary referral facility at the South London and Maudsley NHS Foun-
dation Trust that specialises in the treatment of patients with refractory psychotic disorders. 
 
The next phase of addressing this lack of recognition was to identify a haematologist with a 
special interest in psychiatry and the care of mental health patients. Up till now, the diagnosis 
of BEN in a black patient was largely due to chance. It depended on the local hospital where 
the patient was assessed, and by which haematologist. It was not infrequent that a patient 
deemed not to have BEN was certified as having BEN by another haematologist. This is per-
haps understandable in a condition identified only by the exclusion of other conditions. Fur-
thermore, rather than being a categorical status of having BEN or not, it is most likely a con-
tinuum rather than absolute. For example, in a long-term follow-up of the natural history of 
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46 individuals with BEN, neutrophil counts were in the range 0.03 – 5.8 x 109/L with counts > 
1.5 x 109/L in about half the tests (Lakhotia et al., 2019). There is also a natural variation in 
neutrophil counts with reports of morning pseudoneutropenia (Esposito et al., 2003) which 
may obfuscate a BEN diagnosis.  It was in the process of writing our protocol for the use of 
granulocyte colony-stimulating factor (G-CSF) in clozapine challenge that I met with Dr Alec 
Mijovic, a consultant haematologist at King’s College Hospital. Dr Mijovic eventually became 
our most important ally and together, we pushed back the boundaries of psychiatry and psy-
chopharmacology and authored many peer-reviewed papers jointly. 
 
In the meantime, I did all I could within my limitations as a non-prescribing pharmacist to 
increase the uptake of clozapine among black patients. I encouraged and educated psychia-
trists who were more risk-averse to the availability of BEN monitoring, a useful tool in initiat-
ing clozapine in black patients. I became the referral point for my pharmacy colleagues who 
would ask my views about their patients. I would contact the clozapine registries, evaluate 
patients’ haematological history frequently regarding clozapine rechallenges.  We developed 
a systematic method of clozapine rechallenge based on my review published a few years ear-
lier (Whiskey and Taylor, 2007).  We used adjunctive lithium in BEN patients to increase neu-
trophil counts before the introduction of clozapine. My colleagues and I developed expertise 
in the use of G-CSF (Spencer et al., 2012; Lally et al., 2017). Unfortunately, one of the down-
sides to adjunctive treatment is the increase in the medication load for patients.  The other is 
the risk of adverse effects and drug-drug interactions. The use of lithium with clozapine, for 
example, increases the risk of neurological adverse effects (Garcia et al., 1994; Small et al., 
2003; Bender et al., 2004).  Long-term lithium side effects such as impairments in renal and 
thyroid function (Gitlin et al., 1989; Shine et al., 2015) may make this unattractive for some 
patients. Indeed, in the case of one of our patients with severe treatment-refractory schizo-
phrenia, after successful maintenance treatment with clozapine and G-CSF for six months, the 
patient declined continuation of treatment because of repeated weekly injections of G-CSF.  
Thus, the use of adjunctive medications solely for increasing the neutrophil count to maintain 
clozapine treatment should only be used as a last resort, and only where there is a robust 
clozapine clinical effect. 
 
It was with great delight that I welcomed the new clozapine monitoring guidelines introduced 
in the United States in 2015.  Under the new US clozapine monitoring guidelines, the neutro-
phil threshold for cessation of clozapine was lower both in the general population and in pa-
tients with BEN. The impact of this was that measures used previously solely to increase neu-
trophil counts such as lithium and G-CSF became less important. More and more patients 
could be treated with confidence without the fear of impromptu clozapine discontinuation. 
Our group was the first to use the US guidelines in the UK and call for regulatory alignment 
with the US (PW 10 - Whiskey et al, 2019). 
 
My colleagues and I have recently completed a retrospective analysis of patients registered 
on the CNRD in our Trust. Of the 115 patients reviewed, only 7 (6%) met the equivalent US 
criteria. Patients’ clinical status significantly worsened off clozapine.   Of the 115 patients on 
the CNRD, 62 (54%) were rechallenged. 59 of them (95%) were successfully rechallenged on 
clozapine and remained off the CNRD at the end of the follow-up period.  Adopting the US 
monitoring criteria would have a major impact in reducing clozapine discontinuations. 
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4.2.3. Genetics of benign ethnic neutropenia 
 
Neutrophils constitute about two-thirds of all white blood cells. They help in the fight against 
infections. When neutrophils drop below 0.5 x 109/L, there is an increased risk of infections. 
People with BEN are at no greater risk of infections.  Studies have shown the recurrence of 
BEN in families (Shoenfeld et al., 1988) and the genetic basis of BEN has been identified.  Ge-
netic studies have shown an association between individuals with a variant in the Duffy Anti-
gen Receptor for Chemokines (DARC) gene or the Duffy-null variant and low neutrophil counts 
(Nalls et al., 2008; Reich et al., 2009; Reiner et al., 2011; Charles et al., 2018).      
 
The association of the genetic basis of BEN in the context of clozapine treatment has been 
investigated (Legge et al., 2019).  In a study of 552 individuals with treatment-resistant schiz-
ophrenia, they found that individuals homozygous for the C allele at rs2814778 were signifi-
cantly more likely to develop neutropenia and 20 times more likely to stop clozapine treat-
ment (Legge et al., 2019). This was a very exciting finding because it raised the hope of a 
genetic test for BEN. This was the premise for the Developmental Pathway Funding Scheme 
(DPFS) of the Biomedical Research Council grant application in 2019, of which I am named co-
investigator.  
 
It has been ten years since I published the paper on the importance of recognition of BEN. We 
have submitted a proposal for a follow-up study, evaluating the progress in addressing the 
problem.   
 
 
Summary: 
BEN is a common clinical finding in black patients but it is grossly underdiagnosed.  It is a 
diagnosis of exclusion; unfortunately for many patients, it is arbitrary and down to chance.  
BEN is not a risk factor for the more severe agranulocytosis, but rather paradoxically, the risk 
may be lower in black patients. Yet, BEN is a critical factor in the underutilisation of clozapine 
in this group of patients. The new US monitoring guidelines go a long way to addressing some 
of the challenges of clozapine use in black patients, and UK regulatory alignment would be a 
welcome development.  
 
 
 

4.3. Medical comorbidities as a barrier to clozapine use 
 
Physical health comorbidity is common among patients with severe mental illness. On aver-
age, the life expectancy of patients with severe mental illness is reduced by 20 years com-
pared to the general population (Hennekens et al., 2005; Laursen, 2011; Hjorthøj et al., 2017).   
The excess mortality seen in this group is largely due to physical diseases and medical condi-
tions such as cardiovascular, endocrine and respiratory diseases (Brown et al., 2000; Saha et 
al., 2007; Reininghaus et al., 2015).  Paradoxically, the presence of some of these physical 
health conditions can increase the hazards of clozapine use in some patients, thereby reduc-
ing its use in the medically ill.  Under usual circumstances, clinicians are wary about starting 
clozapine in patients who are diabetic, have cardiovascular disease or are overweight.  This is 
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because of the fear that instituting clozapine treatment may increase the risk of death in these 
patients.  A review by Nielsen et al. (2013) describes medical conditions that warrant the dis-
continuation of clozapine. 
 
Over the last two decades at the National Psychosis Service of the South London and Mauds-
ley NHS Foundation Trust, we have treated a wide variety of patients with a multitude of 
clinical conditions that would constitute relative or absolute contraindications.  Several pa-
tients have been referred to us for the initiation of clozapine because of their pre-existing 
medical conditions.    
 
In the following PWs 24, 16 and 25 (Whiskey et al., 2018; Whiskey et al., 2020; Rodriguez et 
al., 2020), I describe the use of clozapine in a patient with HIV, heart failure and pancreatitis, 
respectively.  In patients with HIV, the use of clozapine can be challenging.  Haematological 
abnormalities are not uncommon in HIV patients. This can be misinterpreted as being due to 
clozapine leading to termination of treatment. Drug-drug interactions between antiretrovirals 
and clozapine can have significant clinical implications.  The adverse cardiovascular effects of 
clozapine have already been discussed in detail in Chapter 4. In the patient with pancreatitis, 
a thorough longitudinal history of the patient, careful clinical assessment and a detailed risk-
benefit assessment allowed for the successful reintroduction in the patient. 
 
The use of clozapine in patients with significant medical comorbidities requires joint working 
with medical specialists including neurologists, haematologists, cardiac specialists, oncolo-
gists, renal and liver specialists.  The question that we pose is not whether to use clozapine, 
but, how we can safely use clozapine in these patients. 
 
In my next chapter, I explore the crucial factor of the clinician, ultimately the decision-maker 
on when, why and how to introduce clozapine in patients who have not responded ade-
quately to treatment.       
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CHAPTER 5: Barriers related to the clinicians 

 
5.1. Introduction 
Prescriber knowledge, experience and attitudes constitute a significant barrier in clozapine 

use. Large variations in clozapine prescribing are mainly due to this factor.  In this chapter, I 

show a few examples of some questions that clinicians have when treating patients using 

clozapine.  As an extension of this knowledge and experience variation, I discuss my work 

looking at the extent of underuse and variation in the rates of clozapine prescribing across 

the UK. This is a hugely important factor because it reflects the inequity in health resources 

in the country.    

 

5.2. Case vignettes 

 
Example 1 

Dear Whiskey, 

  

Sorry to trouble you. I’m the consultant on LEO currently. ********** suggested I approach 

you for some wisdom regarding the above chap, who is currently on LEO.  In short, he’s 52 

from a Caribbean background, been on clozapine since 2003, previously well on 350mg po od. 

He’s been on LEO six months after a period of non-compliance with associated relapse. We 

have slowly titrated up to 375mg po bd (tachycardia), remains unwell, level has been “thera-

peutic” for over a month (last 0.58 27/11/20).  I’ve started some lamotrigine, thinking about 

aripiprazole and possibly, after talking with *****, aiming for level closer to 1.  He is complaint 

and has side effects: tachycardia with postural drop noted, and hypersalivation. Gut motility 

not currently an issue.  

  

Previously seen by TREAT, and re-referred recently after significant dosage increase. 

  

Would be very grateful for your help as am a bit stuck.  ***** wondered about National Psy-

chosis Unit clinic? 

  

Example 2 

Dear Whiskey, 

  

******** troponin rose from blood on 25/11 to 64. Last week: trop 24. In the last month: 

trops 24-42. FBC, U+E and CRP normal. Has been refusing obs and ECG consistently, therefore 

we are unable to rule out myocarditis. He currently does not present with any signs or symp-

toms of MI or Myocarditis. 

  

Just wanted to ask your advice regarding Clozapine and what should we do, I think we can 

continue providing we monitor bloods consistently; however, ideally, he needs an ECG but dif-

ficult to obtain this if under restraint. I was also informed that the blood tests were quite dif-

ficult to get off from him yesterday. 
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Looking forward to your response 

 

Sample 3 

Dear Whiskey, 

 

Re: Ms ********* 

NHS *********** 

DoB: ********* 

  

Thank you very much in advance for helping us with this rather complicated case for clozapine 

rechallenge. 

  

This 38-year-old lady with a history of heart failure, childhood leukaemia, hypothyroidism, 

asthma, schizoaffective disorder is floridly psychotic, despite being treated with antipsychotics 

(olanzapine and aripiprazole). Previously, she was treated with risperidone and quetiapine. 

The consultant psychiatrist wanted to re-start clozapine for this patient as she had previously 

been stabilised on this medicine for 13 years, and it was stopped December 2019 due to sus-

pected myocarditis associated with clozapine. 

After recent review from the cardiologist and heart failure consultant, they concluded that the 

patient developed dilated cardiomyopathy (not myocarditis) which was likely secondary to 

anthracycline treatment she received for childhood leukaemia. They did not think clozapine 

was the cause of dilated cardiomyopathy. 

  

We held a professional meeting with ******’s mom last week and clozapine rechallenge was 

considered by the consultant cardiologists and consultant psychiatrist. I shall send you a copy 

of the note and her medical history to your nhs.net email, which is more secure.  

During the meeting, Dr **** recommended we could contact you for advice in regards to the 

clozapine dose titration regime and precautions as you may have experience with similar cases 

in clozapine rechallenge. 

  

Her current regular medications are: 

***********  

  

The BNF and SPC stated that patients with clozapine-induced myocarditis or cardiomyopathy 

should not be re-exposed to clozapine. Our consultant psychiatrist is seeking advice from Den-

zapine Monitoring Service (DMS) if this clozapine rechallenge is an off-label use. 

  

If you require any additional information, please let me know. 

  

I am looking forward to hearing from you.  

  

Many thanks 
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Sample 4 

Hi Whiskey,  

I am a psychiatrist in Ireland and I recently attended your team’s day on treatment-resistant 

psychosis which I found really useful.  

 I wonder could I pick your brain about a clinical issue in relation to clozapine, renal failure and 

haemodialysis.  Would it be possible to give you a ring some day and discuss this case with 

you please? Or if it would be more convenient for you I could send you more details by email  

Thanks,  

Catherine  

 

Dr.************* 

 Consultant Psychiatrist, 

 MCRN 12706 

 Louth Meath Rehabilitation Service, 

 St. Brigid's Hospital, 

 Ardee. 

 

 

Sample 5 

Dear Whiskey,  

I would like to thank you for the tremendous contribution you have made to the care and 

treatment of one of my patients on ****** ward.  

I was extremely appreciative that at short notice you kindly gave your time from your schedule 

to meet with me, our ward pharmacist and his family in July 2020. Your explanations were 

greatly reassuring for my patient and his family and showed a high level of dedication and 

care to our patients in all departments at the ********* Hospital, given that you work with 

the PICU service and National Psychosis Service normally. I am also extremely grateful for your 

knowledge and specialist intervention which allowed us to continue my patient’s treatment 

with clozapine following red results. This safely allowed us to continue his clozapine therapy 

after your specialist discussions with ZTAS clozapine monitoring service and prevented a psy-

chotic relapse, given the patient’s sensitivity to changes in clozapine. You also came to see my 

patient following this continuation of his clozapine treatment over a week later and have help-

fully advised on other aspects of his treatment such as treatment of hypersalivation and con-

stipation as major side effects of clozapine, which have been extremely beneficial to his ongo-

ing care and treatment, given that he was recently discharged from Kings College Hospital. I 

am grateful that you have continued to advise on his care and treatment, which is greatly 

appreciated given your knowledge of treatment-resistant psychosis and patients on long-term 

clozapine, given your expertise with the National Psychosis Unit.  

You have also kindly advised on other patients under my care with treatment-resistant psy-

chotic symptoms and I’m greatly appreciative of this, given your expertise with the manage-

ment of treatment-resistant psychosis.  



46 
 

Thank you once again for supporting the care and treatment of my patients on Brook ward, 

particularly those with treatment-resistant psychosis and with your interventions I believe 

they are receiving the highest level of care available with our knowledge of the most up to 

date treatment options. 

 

 

5.3. Underuse and variation in clozapine use in the United Kingdom: 
 

The problem of the underuse of clozapine is universally recognised and acknowledged. There 

are ongoing efforts by different groups, organisations and nations to address the fundamental 

issues. In the USA in 2016, the National Association of State Mental Health Program Directors 

(NASMHPD) convened a national team of expert clinicians and researchers to identify and 

address barriers to clozapine use (Kelly et al., 2018).  This effort resulted in a total of 36 rec-

ommendations to increase clozapine utilisation addressed to ten stakeholders.  Unsurpris-

ingly, key aspects of the recommendations focus on the prescriber (Love et al., 2016). Some 

of the highlights include: 

 

• Prescribers of clozapine should establish links with primary care practices to assist in 

the management of side effects that may emerge during treatment with clozapine. 

• Prescribers should continually seek to improve their knowledge base with lifelong 

learning on clozapine treatment. 

• Less experienced prescribers should establish links with more experienced prescrib-

ers who can assist them in addressing issues that arise during clozapine treatment. 

• Focus on clozapine in psychiatric residency and training programmes. 

• Academic centres, in consultation with state or local mental health authorities, should 

encourage interdisciplinary consultation centres for community providers such as 

psychiatric pharmacists or nurse practitioners involved in the management of pa-

tients receiving clozapine. 

 

In a recent systematic review of prescriber and institutional barriers and facilitators of clozap-

ine use, Verdoux et al. (2012) examined 29 studies from 11 countries. They found that the 

main prescriber-related barriers to clozapine prescribing are lack of personal prescribing ex-

perience and concern with clozapine haematological monitoring and adverse effects. How-

ever, some of these concerns about clozapine about safety and adverse effects have been 

grossly exaggerated.  For example, the risk of agranulocytosis and myocarditis was overesti-

mated by Danish psychiatrists (Nielsen et al., 2010). This concern about clozapine adverse 

effects has been described as “clozaphobia” – the fear of professionals for prescribing clozap-

ine (Cetin, 2014; Sreeraj et al., 2017).  There have been concerted efforts in some countries 

such as New Zealand and the Netherlands, where specific interventions have yielded positive 

results in improving clozapine uptake. A programme of ongoing audits and feedback, educa-

tional meetings on clozapine, development of guidelines in the Auckland/Northland regions 
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in New Zealand resulted in a substantial increase in clozapine uptake (Wheeler et al., 2009).  

In the Netherlands, the Dutch Clozapine Collaboration Group was set up in 2004. The group 

not only developed a more flexible, simple and practical guide to clozapine use, but engages 

in teaching and educational programmes to equip trainee psychiatrists and break down some 

of the rigid barriers to clozapine prescribing (Bogers et al., 2016; Schulte et al., 2010). 

 

The rate of clozapine prescribing in the UK is considerably less than in New Zealand, the Neth-

erlands and indeed many other European countries (PW 33, Whiskey et al., 2021).  Working 

with colleagues in the NHS, academia, the National Institute for Health Research (NIHR) and 

in collaboration with the clozapine registries in the British pharmaceutical industry, we deter-

mined the extent of clozapine prescribing in the UK. We found more than a threefold variation 

in the prescribing rates in the country. Importantly, we found only one-third of the patients 

eligible for clozapine were being prescribed the drug.  There is no national effort in the UK to 

address the variation and underuse of clozapine. There are no special clozapine educational 

programmes for trainee psychiatrists. I along with my colleagues at the National Psychosis 

Service of the South London and Maudsley NHS Trust do regular annual sessions on treat-

ment-resistant schizophrenia on behalf of the Royal College of Psychiatrists. Admittedly, this 

is far from adequate in addressing the huge problem of clozapine underuse in the country.  In 

Whiskey et al. (2021) (PW 33), we propose a hub and spoke model to increase local experience 

by leveraging regional or national expertise.    

 

All the examples given in Section 6.1 of this chapter illustrate the need for a national strategy 

to address the multiplicity of barriers. In these cases, the clinicians can come to an expert they 

know or have been directed to and hopefully resolve the issues relating to clozapine use.  

Where this resource is unavailable, one can only expect that clozapine would be abandoned, 

giving rise to the regional inequity that we have described above.  Figure 7 below is repro-

duced from PW 33 (Whiskey et al., 2021).   

 

The next chapter looks at how regulatory controls constitute a barrier to clozapine use. These 

legal structures are notoriously difficult to change and it takes an inordinately long time for 

regulatory changes to occur.  
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Figure 7: Variation of clozapine use in the United Kingdom  
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CHAPTER 6: Barriers related to regulation 
 

6.1. Introduction 

 
Each country has a regulatory authority that is responsible for the licensing of medicinal prod-

ucts. In Europe, it is the responsibility of the European Medicines Agency (EMA) to ensure 

that all medicines distributed in and throughout the continent meet the required safety and 

efficacy standards. On occasions, medicines have a European Union-wide marketing authori-

sation, but on other occasions, the responsibility is decentralised to individual EU countries.   

The body that is responsible for this regulatory control in the UK is the Medicines and 

Healthcare Products Regulatory Agency (MHRA).  It is the duty of every clinician and drug pre-

scriber to be fully conversant with the licence of each medicine that they prescribe, in partic-

ular, what the licensed indications are, the dose, the contraindications and the special pre-

cautions for use. Where a drug is prescribed outside of the manufacturer’s licence, then this 

is described as off-label prescribing. 

 

It is thus the legal responsibility of a prescriber when a medicine is prescribed off-label, and 

so if undertaking such a practice, the prescriber or clinician must be satisfied with the evi-

dence base for doing so.  In this chapter, I review how some of the regulatory frameworks 

around clozapine constitute significant barriers to its greater utilisation in the treatment of 

schizophrenia. 

 

6.2. Clozapine for suicide prevention in schizophrenia 

 
Life expectancy is reduced in schizophrenia compared to the general population. On average, 

the life expectancy of patients with schizophrenia is reduced by between 10 and 25 years 

(Chang et al., 2011; Laursen et al., 2012; Jayatilleke et al., 2017).  Of the excess mortality, 40% 

is attributed to suicide and other unnatural causes (Tiihonen et al., 2009).  Suicide is a major 

cause of death in patients with schizophrenia. Compared with the general population, the risk 

of suicide is 12 times higher in people with schizophrenia (Saha et al., 2007). Half of the pop-

ulation with schizophrenia will experience suicidal ideation and one in ten patients will even-

tually kill themselves (Pompili et al., 2007; Chapman et al., 2015).  The specific protective 

effect of clozapine against suicide has been demonstrated in trials.  In the International Sui-

cide Prevention Trial (InterSePT), clozapine was demonstrated to have greater efficacy in re-

ducing suicidal behaviour compared to olanzapine in high-risk adult patients with schizophre-

nia or schizoaffective disorder. It is against this background that the FDA licensed the use of 

clozapine in the US to reduce the risk of current suicidal behaviour in patients with schizo-

phrenia or schizoaffective disorder who are judged to be at chronic risk for re-experiencing 

suicidal behaviour.  

 

Unlike the US, clozapine is not licensed for suicidality in the UK or Europe.  Nonetheless, the 

benefit of clozapine in reducing suicide is clearly evident even if not licensed for this indica-

tion.  For example, in a study of mortality in schizophrenia in Finland, clozapine was shown to 
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be associated with substantially lower mortality than other antipsychotics, due at least in part 

to its anti-suicide effect.  These results have since been replicated by the 20-year follow-up 

study (Taipale et al., 2020).  

 

It is evident that this regulatory discrepancy between the authorities in the US and Europe is 

detrimental to patients with schizophrenia in Europe. 

 

6.3. Regulation relating to haematological monitoring 

 
The requirement for regular blood monitoring as part of the licensing requirement is perhaps 

one of the greatest barriers to clozapine use.  However, this requirement is neither standard-

ised nor uniformly applied universally. The degree of limitation that it produces varies sub-

stantially from one country to another.  To further consider this, we can look at different 

models of clozapine treatment in four countries, namely Iceland, the Netherland, the United 

Kingdom and the United States of America.  In Iceland, there is no enforcement of mandatory 

blood monitoring. An analysis of clozapine use showed that in the first 18 weeks of treatment, 

only 12 of 83 patients (14.4%) had weekly blood tests. After 18 weeks, more than 40% of 

patients had blood tests once every six months or less (Ingimarsson et al., 2016). Indeed, it is 

this flexible approach to haematological monitoring that accounts for the low rates of attri-

tion during clozapine treatment in Iceland, where more than seven in ten patients initiated 

on treatment remain on it in the long term.  This is significantly higher than in countries where 

mandatory blood testing is rigidly enforced, with about half the patients discontinuing treat-

ment (Whiskey et al., 2003 (PW 6); Krivoy et al., 2011; Davis et al., 2014; Legge et al., 2016). 

This assertion is also broadly supported by a survey of the international trends in clozapine 

use, where Iceland ranks considerably higher in clozapine use (Bachmann et al., 2017).   

 

In the Netherlands, the country’s Clozapine Collaboration Group recommends a more flexible 

approach to clozapine monitoring. According to the guidelines, after the first six months of 

treatment with clozapine, a patient with mental capacity can decide to stop regular blood 

tests, as the risk of dying from agranulocytosis would be about the same as the risk of dying 

in a traffic accident (Netherlands Clozapine Collaboration Group, 2009; Schulte et al., 2010). 

The group recommends that even if routine monitoring is discontinued, a blood test be car-

ried out immediately upon any clinical suspicion of infection or agranulocytosis. Furthermore, 

even then, it recommends blood testing four times a year to observe possible trends. 

 

In 2015, the United States adopted new monitoring criteria for clozapine treatment. The 

threshold for cessation of clozapine treatment under the guidance is lower than in Europe. 

Current UK guidelines mandate that in the general population, clozapine is ceased when white 

blood cell (WBC) count is < 3 x 109/L or neutrophil count is < 1.5 x 109/L, whereas the US 

guidelines recommend cessation when neutrophil counts are < 1.0 x 109/L. Also, importantly, 

there is no necessity for evaluating total white cell count in deciding clozapine continuation. 

These changes have an immense clinical implication that could significantly increase clozapine 

utilisation (Sultan et al., 2017; Bastiampillai et al., 2016). 
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In the UK, mandatory monitoring is rigidly enforced. The policy is that without a blood test, 

no clozapine is dispensed. Weekly blood monitoring is required for the first 18 weeks, fol-

lowed by fortnightly monitoring from 18-52 weeks, and then monthly thereafter. In 2020, 

with the unfortunate worldwide outbreak of COVID-19, there was a requirement to minimise 

patient contact to reduce transmission risk, and an opportunity to modify clozapine monitor-

ing presented itself.  At the South London and Maudsley NHS Foundation Trust, we decided 

that because the risk was very low, patients who had been on clozapine for one year could 

have blood testing once every 12 weeks (Gee et al., 2020).  It is hoped that these changes will 

continue after the pandemic ends. 

 

6.4. Regulation relating to hospitalisation for clozapine initiation 

 
Historically, the initiation of clozapine required patient hospitalisation. In the UK and many 

other countries, thankfully that is no longer the case. Nonetheless, the clear majority of pa-

tients are started on clozapine as in-patients. Japan has probably the strictest guidelines any-

where in the world for clozapine initiation, requiring hospitalisation and weekly blood moni-

toring for 26 weeks (Nielsen et al., 2016). It is no wonder therefore that Japan has the lowest 

clozapine prescribing rates of developed countries (Bachmann et al., 2017). 

 

In a survey of practitioner attitudes to clozapine initiation, dedicated staff or day hospital 

placements devoted to clozapine initiation were identified as the factors most likely to in-

crease prescribing of clozapine (Gee et al., 2014).  Making it easy for patients to start clozapine 

in the community or their homes would greatly facilitate an increase in uptake of the drug. 
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7. Concluding comments: 
 

About a third of patients with schizophrenia have an illness that fails to respond to conven-

tional antipsychotics and are described as treatment-resistant, or more accurately as treat-

ment refractory. 

 

In the last two decades, the focus of my clinical and research work has been devoted to this 

group of patients. Clozapine is the only proven, effective and licensed treatment.  Unfortu-

nately, it is grossly underused.  Over the last year, I have had the time and the opportunity to 

reflect on my body of work in this field, to evaluate how my contribution has influenced pa-

tient care and to ponder on what the future holds for research in the psychopharmacology of 

refractory schizophrenia. 

    

My PW 33 has shown conclusively the underuse of clozapine in the UK.  It demonstrates a 

threefold variation in the use of clozapine in England, with only a third of eligible patients 

being prescribed the drug. In PW 6 (Whiskey et al., 2003), I showed that prescribers who use 

clozapine gain experience and confidence in prescribing.  This reinforces their belief in its ef-

ficacy, which leads to an increase in clozapine prescribing rates in TRS.      

 

Clozapine haematological monitoring is one of the major barriers to clozapine use.  We also 

know that the stringent haematological monitoring of clozapine is not evidence-based and 

may constitute more of a hindrance.  My PW 8 on restarting clozapine after neutropenia was 

a comprehensive roadmap for clinicians when rechallenging patients with a previous haema-

tological reaction to clozapine. It served as an aide-memoire and universal reference source 

for psychiatrists.  This public work led in no small measure to increasing clozapine uptake, and 

retaining patients in clozapine treatment.  More recently in my PW 10, I was the first in the 

UK to utilise the more relaxed US clozapine monitoring criteria. From this work, we could re-

establish patients who had hitherto not been allowed to receive clozapine treatment.  This, 

in turn, led to PW 32, an influential work published in Schizophrenia Bulletin.  From here, my 

colleagues and I are on a journey that I believe will ultimately lead to a relaxation of the rigid 

haematological monitoring requirement required by regulation.   

 

Patients of African ancestry are disadvantaged with respect to clozapine treatment.  This is 

due in part to BEN.  My contribution in this area has, I believe, led to redressing the balance 

regarding access to clozapine treatment by black patients.  In my PW 18, I drew attention to 

the issue.  I have had the opportunity to revisit this same issue ten years later.  To my greatest 

satisfaction, I discovered a four-fold increase in clozapine use in African-Caribbean patients 

over the period, largely due to an increase in the recognition of BEN.  

 

No matter how effective a drug is in the treatment of a disease, it must be administered to 

the patient first. Many patients with schizophrenia have no insight into their condition and 

often refuse.  I wrote the protocol for the use of intramuscular clozapine (PW 21) and we 

were the first unit in the UK to use it in treatment.  My protocol has been widely adopted for 
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use throughout the country.  In my PW 20, we publish our findings establishing intramuscular 

clozapine as a viable option in initiating and maintaining clozapine treatment, a modality that 

has now become common practice in the UK.   

 

The occurrence of physical health conditions is the norm in patients with schizophrenia, as in 

all the general population. Unfortunately for many with TRS, these physical health conditions 

often lead to a reluctance in clozapine prescribing. Many of my public works (PW 13, 14, 15, 

16, 17, 25) relate to the use of clozapine in patients with physical health conditions.  Indeed, 

in these PWs, I have shown that clozapine need not be discontinued in the face of medical 

obstacles.  Working with medical specialists, the outcome generally tends to be positive.      

 

We understand that the outcome for patients with TRS is worse compared with patients 

whose illness responds to first-line antipsychotic drugs.  More importantly, we now also know 

that delay in clozapine prescribing leads to poorer outcomes.  As Provonost stated, “The big-

gest opportunity to improve patient outcomes is not discovering new therapies, but rather 

ensuring safe delivery of existing therapies”. 

 

There are many challenges in the neuropsychopharmacology of schizophrenia, including poor 

access to treatment, poor patient engagement in ongoing care, poor treatment response and 

cognitive deficits associated with the illness.  For patients who fail to respond to clozapine, 

there is no evidenced-based treatment or recommendations and much work remains to be 

done in this area.  There are different aspects that I envisage for my future work.  First is 

ensuring that we start clozapine at the earliest determination of TRS. This would likely involve 

modifying the current treatment guidelines that clozapine is a second line for these patients. 

It would likely involve genetic testing to determine which patients have TRS from early onset 

schizophrenia.  The next aspect is to understand the neurobiological basis of clozapine non-

response.  My clinical observations reveal that a subset of patients demonstrates reduced 

responsiveness to clozapine following psychotic relapses.  I would like to identify predictors 

and clinical correlates of clozapine non-response.  Cognition in schizophrenia is also an area I 

would like to explore further. My colleagues and I have shown that vortioxtine, a pro-cogni-

tive antidepressant, may be used as an adjunct in TRS.  Robust clinical trials looking at poten-

tial agents that would improve cognition in schizophrenia are clearly warranted.  TRS need 

not consign patients to a life that is severely blighted by prolonged hospitalisation, poor qual-

ity of life and unproductivity.  There is no greater joy for me than altering the negative trajec-

tory of patients with TRS into a full, enjoyable and fulfilling life.     
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 8. Final recommendations     

 

a. Education and Training: The largest impact can only be achieved through training and 

education.  The use of clozapine, its advantages, benefits and limitations must feature 

prominently in the training of psychiatrists.  The spoke and hub training model can be 

utilised to develop local expertise in clozapine prescribing. 

 

b. Service developments: Services should be developed by NHS organisations to facili-

tate early clozapine use as soon as treatment resistance is ascertained. This could in-

clude protocols to initiate clozapine treatment in the out-patient clinics. 

 

c. Relaxed and flexible haematological monitoring: The current rigid regulatory frame-

work for clozapine haematological monitoring is not evidence-based and is severely 

limiting. The first step would be the adoption of the US monitoring guidelines with a 

lower threshold for discontinuation of treatment. The next step would be to review 

the necessity for ongoing haematological monitoring after one year on treatment. 

 

d. Identification of Benign Ethnic Neutropenia (BEN): To avoid unnecessary discontinu-

ations and interruptions to treatment, it is essential that patients of black ancestry are 

assessed for BEN prior to treatment initiation. This can be done either by a simple 

genetic test or referral to a haematologist or both. 

 

e. Clozapine formulations: There are benefits to having a diverse range of drug formu-

lations. More work is needed in understanding the pharmacokinetics of the short-act-

ing intramuscular clozapine. It is now possible to envisage a long-acting injection or a 

clozapine implant. This would of course require additional studies. 

 

f. Protocols for clozapine monitoring: Clozapine is still frequently discontinued because 

there are either no monitoring protocols, or where they exist, they are not adhered 

to.  Protocols to monitor for clozapine-induced myocarditis already exist, but adher-

ence remains poor. Whereas, there are no well recognised algorithms for the moni-

toring and management of clozapine-induced constipation.  

 

g. National conference on clozapine use in resistant schizophrenia: The United Kingdom 

has the expertise in the treatment of resistant schizophrenia.  A national strategy can 

be developed to address the inequality in access to clozapine treatment and how to 

overcome the known and possibly unknown barriers to clozapine use.  
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Appendix 3 

Guidelines for the use of intramuscular clozapine treatment 
 

What is IM clozapine? 

Intramuscular clozapine is an unlicensed product made in the Netherlands by Brocacef and 

imported to the UK via Durbin PLC.  It is a clear yellow solution for injection. The strength of 

the injection is 25mg/ml and each ampoule contains 5mls (125mg). It is administered by deep 

intramuscular injection into the gluteal muscle. The injection is painful and the maximum vol-

ume that can be injected into each site is 4ml (100mg). For doses greater than 100mg daily, 

the dose may be divided and administered into two sites.    

 

Who can have IM clozapine?  

Clozapine injection may only be prescribed and administered on the direct written authority 

of the Director of Pharmacy (david.taylor@slam.nhs.uk). The injection is indicated only for 

patients with a treatment-refractory psychotic disorder who are refusing oral treatment. It 

can be used for patients who have never been exposed to clozapine previously or patients 

previously treated with clozapine and known to have responded, but relapsed owing to non-

compliance. The need for clozapine injection must be agreed by the MDT, approved by the 

SOAD and fully documented in EPJS using the assessment form (see Appendix 1). 

 

What is the objective of using IM Clozapine? 

The aim of using clozapine injection is a short-term intervention to initiate clozapine for pa-

tients who refuse medication, with a view to converting to oral clozapine as soon as possible. 

 

Registration of patients for IM Clozapine  

All patients for IM clozapine must be registered with the Zaponex Treatment Access System 

(ZTAS) as the objective is to use the injection for the shortest possible time before switching 

to oral treatment. After treatment with clozapine injection has been agreed by the MDT and 

approved by the SOAD, ZTAS will be informed of the treatment plan and the patient registered 

accordingly.  The usual clozapine mandatory baseline and weekly blood monitoring and the 

necessary precautions for amber and red warnings apply. 

mailto:david.taylor@slam.nhs.uk
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How long can the treatment continue? 

Clozapine injection should be used for the shortest duration possible. Before administering 

each injection, the patient should be offered clozapine orally.  The need for ongoing IM treat-

ment must be reviewed regularly by the MDT. In general, the injection should be used for no 

longer than two weeks.  In exceptional cases, the injection may be used for longer than two 

weeks if approved by the MDT, SOAD and Director of Pharmacy. 

 

What is the oral equivalent of the IM? 

The oral bioavailability of clozapine is about half that of the intramuscular injection. For ex-

ample, 50mg daily of the IM injection is roughly equivalent to 100mg daily of the tablets.  

 

 

 

 

 

Starting clozapine injection 

The patient must be registered with ZTAS the week before commencing treatment. Treatment 

should start on a Monday whenever possible. Clozapine should be prescribed on the main 

drug chart and annotated ‘see separate clozapine titration sheet’. Each dose on the titration 

sheet must be signed and dated by the prescriber. The sheet (see Appendix 2) must be at-

tached to the main drug chart. The patient should always be offered the tablets first and if 

the patient continues to refuse, then the injection is administered. Nursing staff must clearly 

indicate the route of administration used on the titration sheet. 

 

 

Monitoring of patients on IM clozapine treatment 

Baseline assessment before starting clozapine must include ECG, FBC, lipids, plasma glucose, 

U&Es, LFT, CRP and troponin. It is anticipated that daily monitoring of blood pressure, pulse, 

respiratory rate and temperature will be difficult for many patients; every effort must be made 
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to obtain these, and patient refusal of observations must be documented. Importantly, pa-

tients should be observed for any signs of being unwell, such as pallor, cough, shortness of 

breath, sweating etc.   

 

After each injection has been given the patient must be observed every 15 minutes for the 

first two hours to check for excess sedation. Monitor respiratory rate, pulse, temperature and 

blood pressure pre-dose, 15 and 30 minutes post dose and 2 hours post dose. 

 

The usual weekly blood tests should be performed while on treatment; the sample could be 

taken at the same time as the administration of clozapine injection if needed. 

 

Costs 

Clozapine injections cost around £100 per injection (or part thereof, as any unused portion 

must be discarded).  
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Appendix 1: Clozapine Injection MDT Assessment Form 

 

Name of patient   

Date of birth  

Indication for clozapine  

Date patient registered with ZTAS  

Are there any significant physical health 

comorbidities that contra-indicate the use 

of clozapine? 

 

 

 

Previously on clozapine?  

If yes, state reason clozapine was stopped 

previously 

 

Date of Director of Pharmacy approval  

Date of SOAD approval  

Date MDT discussion documented in ePJS  
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