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Clozapine re-challenge and initiation
following neutropenia: a review and case
series of 14 patients in a high-secure

forensic hospital

Abstract

Objective: Clozapine remains the most effective intervention for treatment resistant schizophrenia;
however, its use is prohibited following neutropenias. We review neutrophil biology as applied to
clozapine and describe the strategies to initiate clozapine following neutropenia used in a case
series of 14 consecutive patients rechallenged in a United Kingdom (UK) high-secure psychiatric
hospital. We examine outcomes including the use of seclusion and transfer.

Methods: A case series of 14 male patients with treatment resistant schizophrenia treated
with clozapine despite previous episodes of neutropenia between 2006 and 2015 is presented.
Data were collected during 2015 and 2019. Using this routinely collected clinical data,

we describe the patient characteristics, causes of neutropenia, the strategies used for
rechallenging with clozapine and clinical outcomes.

Results: Previous neutropenias were the result of benign ethnic neutropenia, clozapine, other
medications and autoimmune-related. Our risk mitigation strategies included: granulocyte-
colony stimulating factor (G-CSF), lithium and watch-and-wait. There were no serious
adverse events; at follow up half of the patient’s had improved sufficiently to transfer them to
conditions of lesser security. There were dramatic reductions in the use of seclusion.
Conclusion: Even in this extreme group, clozapine can be safely and effectively re/initiated
following neutropenias, resulting in marked benefits for patients. This requires careful
planning based on an understanding of neutrophil biology and the aetiology of the specific

episode of neutropenia.
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Forensic psychiatric services in the United
Kingdom (UK) differ from those in many other
developed countries. Both criminally and civilly
detained patients are admitted on the basis of
clinical need alone, which may be in the absence
of a criminal conviction; detention is not time
limited. There are three high-secure hospitals in
England, 57 medium-secure units and a number
of low-secure hospitals. Approximately 550 men
are detained in the English high-secure hospitals.
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These care for both high-risk offender patients as
well as those civilly detained but deemed uncon-
tainable elsewhere.! This latter patient group
often present with long psychiatric histories in the
context of treatment-resistant psychosis com-
bined with adverse drug reactions (ADRs) limit-
ing treatment options.

Offender patients in high secure hospitals present
with similar difficulties combined with a history
of serious (life threatening or ending) violence.
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Lengths of stay can be prolonged and in many
cases exceed a decade. Management may include
very long periods of seclusion: long-term seclu-
sion (LTS) is used in UK hospitals to describe
solitary confinement based on risk to others.2
LTS has attracted international criticism, as its
use may amount to inhuman and degrading treat-
ment>* and approximately 15% of the men
detained in English high secure hospitals are
managed in LTS, with another 4% managed with
shorter term seclusion. (To avoid confusion
among readers outside the UK we have used the
term seclusion to include both LTS and
seclusion.)

Most men in high-secure hospitals have schizo-
phrenia and there is no reluctance to use clozap-
ine.>% The benefits of clozapine over alternative
antipsychotics include improved symptom con-
trol and function, as well as reduced violence.”
However, clozapine may not be used within
license when there is a history of neutropenia
from any cause.

We review the risk-mitigation strategies that can
be used when considering the use of clozapine
complicated by a previous neutropenia.

We then present 14 cases in which we have used
clozapine after neutropenia from any cause, with
outcomes including: duration of continued high-
secure placement, reduction in seclusion and
LTS, measures of clinical improvement, duration
of clozapine treatment and ADRs. Our approach
evolved over time and we have presented a practi-
cal guide elsewhere.®

Neutrophils primarily protect the host from bac-
terial infections. They are produced in the bone
marrow, where the neutrophil reserve is 10-20
times the number of circulating cells. This reserve
can be mobilized in acute infection or inflamma-
tion. Neutrophil counts in blood samples vary
regardless of their absolute numbers.%10 Within
individuals there is diurnal variation due to varia-
tion in granulocyte-colony stimulating factor
(G-CSF)11:12 and both exercise and smoking lead
to increases in circulating neutrophils.!3:14 The
lower limit for absolute neutrophil count (ANC)
is set somewhat arbitrarily at 1.5 X 10%1, two
standard deviations from the mean in white pop-
ulations, rather than a necessarily pathological
value. It is well above that at which there is

significant risk of infection (ANC < 0.5 X 109/1).15
Neutropenia can be caused by reduced produc-
tion, accelerated destruction, sequestration or
egress from the circulation and can be inherited
or acquired.’® In the haematology literature,
agranulocytosis is defined as a complete absence
of neutrophils; however, the term is often used to
indicate severe neutropenia (ANC < 0.5 X 10%1)
further specified as with or without sepsis.!?

Many non-chemotherapy drugs can cause idio-
syncratic drug-induced neutropenia (IDIN);
while the individual mechanisms are not all eluci-
dated, it is hypothesized that oxidized drug
metabolites combine with human leukocyte anti-
gens (HLAS) to act as haptens, inducing the pro-
duction of antibodies mediated by T-helper cells;
this has recently been demonstrated for
clozapine.!®

Differentiating IDIN from other causes of neu-
tropenia can be difficult as, although the majority
of cases occur within weeks or months of drug
initiation, some can occur after years of unevent-
ful therapy. Whilst clozapine is one of the most
commonly implicated drugs, many widely used
drugs have significant effects; therefore, careful
attention to the temporal relationships between
drug initiation and side effects as well as scrutiny
of concomitant medication is required. Curtis
et al.'% provide a helpful review of IDIN and other
implicated drugs.!®

Clozapine has unique efficacy in treatment-resistant
schizophrenia (TRS).2° Although good evidence
suggests that clozapine might be best used as a sec-
ond-line drug, it remains a third-line treatment.?!
As with response to other antipsychotics,?? patients
with TRS who show a good clinical response to clo-
zapine frequently do so early; within days or weeks
of initiation.?3-25> This will be significant in deter-
mining the potential utility of rechallenge on
account of the increased risk of clozapine-induced
neutropenia (ANC < 1.5 X 10%1) and agranulocyto-
sis (ANC<0.5X10%1). These occur at rates of
3.8% and 0.4%, respectively, with the majority
occurring within 18weeks of treatment initiation
and almost all within a year. The risk monitoring
and mitigation systems in place result in deaths
from agranulocytosis being extremely rare,
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Clozapine license and monitoring and risk management requirements.

Status Current UK guidelines Current US guidelines

General Benign ethnic General BEN criteria

population neutropenia (BEN) population

criteria

Green*
White cell count >35 >3.0 Not required Not required
(WCC) (x 109/1)
Absolute >2.0 >15 >2.0 >2.0
neutrophil count
(ANC] (x 10°/U
Amber#
WCC (x 109/1) 3.0-3.5 2.5-3.0 Not required Not required
ANC (x 10%/1) 1.5-2.0 1.0-1.5 1.0-1.5 0.5-1.0
Red"
WCC (x 10%/1) <3.0 <25 Not required Not required
ANC (x 10%/1) <15 <1.0 <1.0 <0.5

*Continue treatment.
#Increase monitoring frequency.
"Discontinue treatment.

ANC, absolute neutrophil count; BEN criteria, benign ethnic neutropenia criteria; WCC, white cell count.

occurring in approximately 1 in 7700 clozapine
treated patients.?%2? UK pharmacovigilance data
records eight deaths from clozapine-induced blood
dyscrasias to date, compared with hundreds from
cardiac and gastrointestinal effects.2® After 1year of
treatment, the risk of blood dyscrasias is similar to
that of other antipsychotics. The likelihood of neu-
tropenia due to clozapine as opposed to any other
cause is a function of the time between clozapine
initiation and the adverse event.

The Liverpool Adverse Drug Reaction Causality
Assessment Tool2° may be useful in guiding deci-
sion making about the likelihood of clozapine-
related neutropenia compared with other
possibilities such as a viral illness or another
drug. However, if clozapine cessation prompts
recovery, then, regardless of the previous length
of clozapine therapy, causation should be
assumed. In the UK clozapine may only be used
within licence as a third-line treatment if there is
no previous history of neutropenia from any
cause and with blood monitoring.

journals.sagepub.com/home/tpp

The UK clozapine blood-monitoring require-
ments are summarized in Table 1. Neutrophil
counts are categorized according to a colour-
coded system!® and if a patient has
ANC < 1.5 X 1091 (red alert) clozapine treatment
must be stopped immediately. The UK require-
ments have not yet aligned to the lower neutro-
phil thresholds used in the US.30

Clozapine blood testing may be optimized by after-
noon blood sampling, ideally after exercise. This
alone has been demonstrated to be sufficient to
improve outcomes.?! The mechanisms of clozap-
ine-induced neutropenia (CIN) and clozapine-
induced agranulocytosis (CIA) remain elusive and
may be distinct;3? they are idiosyncratic, unpre-
dictable type B ADRs.33 The hypothesis of an
immune-mediated mechanism is supported by the
timing of both initial adverse effects and the ten-
dency to have faster and more severe problems on
rechallenge.3* Genetic linkage studies suggest both
immune and anion transporter gene related mech-
anisms>3>-38 but are not sufficiently predictive to be
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clinically useful.?® In addition, it has been sug-
gested that the metabolites of clozapine may be
toxic to neutrophils.40

The current available evidence regarding repeat
dyscrasias with clozapine is conflicting. A 2006
publication of all available clozapine rechallenges
in the UK and Ireland found that the majority did
not experience a repeat dyscrasia: 38% of patients
(n=20) experienced a repeat dyscrasia with a sig-
nificant increase in severity, duration and speed
of onset. However, there were no deaths and all
repeat dyscrasias resolved when clozapine was
discontinued. The majority of dyscrasias occurred
within 18weeks of clozapine treatment; four
occurred after this.4!

In 2016, data from a nationwide pharmacovigi-
lance study in Argentina presented the out-
comes of 19 patients rechallenged with
clozapine, approximately one third of patients
experienced a second dyscrasia which mostly
occurred sooner during treatment but were less
severe and of shorter duration.4? Evidence from
case reports shows positive outcomes in more
than 60% of clozapine rechallenges after neu-
tropenia (128 positive outcomes from 203 cases)
but there is markedly less reported success fol-
lowing agranulocytosis (3 positive outcomes
from 17 cases).*3 Publication bias limits the util-
ity of this information.

Asymptomatic or benign reductions in neutro-
phils are observed in individuals of all ethnic
backgrounds. Benign ethnic neutropenia (BEN),
neutropenia without immune dysfunction or
increased liability to infection is not due to abnor-
mal neutrophil production; although, the exact
aetiology of the reduction in circulating cells
remains unknown. BEN is associated with several
ethnic groups, but in particular those with Black
African and West African ancestry.4* In studies of
Black US populations, 4.5% of adults had
ANC<1.5X10%;0.6%had ANC < 1.0 X 10%1.13

The Duffy—Null polymorphism, which protects
against some types of malaria, is predictive of
BEN®% and is associated with CIN in UK patients
of African genetic ancestry.3® Since 2002, clozap-
ine monitoring services in the UK have used

reference ranges 0.5 X 1091 lower for patients
with haematologically confirmed BEN (Table
1).46 Therefore, some patients prescribed clozap-
ine before 2002 will have had clozapine discon-
tinued on account of neutrophil levels that can, in
retrospect, be re-evaluated. The adjusted limits
available in the US are significantly lower. Afro-
Caribbean patients are less likely than their peers
to be prescribed clozapine.47-48

In haematological practice, lithium has been used
to treat idiopathic neutropenia.*® It enhances pro-
duction of endogenous G-CSF, directly stimulat-
ing differentiation of stem cells and protecting
neutrophils from the toxicity of some drugs. The
case reports of lithium to support clozapine
rechallenge were reviewed by Manu er al.5° and
Boazak er al.,>! showing high rates of success.

However, in the few reported cases where lithium
was withdrawn following an initially successful
rechallenge, a second dyscrasia followed.>2:53 As an
adjunct to clozapine rechallenge, the familiarity psy-
chiatrists have with the use of lithium, patient accept-
ability, low cost and the attitude of downstream
services are helpful.>%51:54 However, lithium’s effect
on neutrophil production, although significant, is
markedly less than the alternative of G-CSF and
there is an uncertain risk of reversible neurotoxic-
ity.55 There is a case report of the use of lithium with
clozapine resulting in fatal agranulocytosis.>%

G-CSF is a cytokine glycoprotein that stimulates
the differentiation, release and survival of neutro-
phils and other granulocytes. Filgrastim (recom-
binant G-CSF) has been available since the early
1990s; it was originally used to treat patients with
chemotherapy-induced neutropenia. The indica-
tions expanded to include severe chronic neutro-
penia and for the mobilization of haematopoietic
progenitors for stem cell transplantation.17-57:58 It
is also used to treat drug-induced neutropenia.>®
There are multiple case reports of recombinant
G-CSF use in relation to CIN and CIA57:60-72
reviewed by Lally er al..374 the reported cases of
rechallenge supported by either regular G-CSF or
as required (plus rescue) G-CSF were successful
in over 70% of initial CIN cases. Success was
markedly reduced when used to support rechal-
lenge following CIA. However, there is no rand-
omized controlled trial (RCT) evidence. Common
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side effects of recombinant G-CSF include flu-
like symptoms, bone pain, headache, pyrexia and
fatigue. Rare complications include splenic rup-
ture, glomerulonephritis, alveolar haemorrhage,
thrombocytopenia and capillary leak syndrome.

Long-term safety data following short-term
G-CSF use is available from the 20,000 annual
healthy volunteer donors of peripheral blood pro-
genitor cells.”> Appropriate precautions for longer
term use include the management of bone pain
with analgesia, monitoring for splenomegaly’® and
bone mineral density assessment for the detection
of subtle bone changes.”” Initial concerns that
G-CSF may cause an increased leukaemia risk
have been alleviated by long-term follow up.”8

Pharmacy and medical records of inpatients
between 1 January 2006 and 4 June 2015 were
screened to identify cases in which clozapine was
used or continued despite neutropenia from any
cause. Data regarding response to treatment were
collected, including the change in patient adverse
incidents and necessity for patient seclusion due
to risk to others.

Previous incidents and episodes of LTS were col-
lected at 4 June 2015, in addition to data regard-
ing progress out of high-secure hospital and
continuation of clozapine.

Further data regarding patient progress and con-
tinuation of clozapine were collected on 31 May
2019. By the first data collection point, the aver-
age length of total follow up was 34.4 months
(min 4.1, max 75.1). At the second census date,
the average total follow up was 61.4 months (min
17.5, max 122.9). Over this period, patients had
been followed up on clozapine following neutro-
penia for an average of 56.6 months (min 0.7,
max 119.6).

Fourteen subjects were identified; all were male
with a primary diagnosis of schizophrenia (ICD-
10 F20). Age at diagnosis was on average
19.9years (min 16.0, max 26.8); average age at
admission to high secure service was 28.4years
(min 21.0, max 39.9). The indication for clozap-
ine in each case was treatment resistance, having
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been in high security for an average 5.1years
(min 0.4, max 23.8) prior to the interventions
described. All but two patients had been nursed
in seclusion or LTS for an average of 486 days;
for two patients, this had been more than
2000 days on account of persistent and extreme
psychotically driven violence. All had failed to
adequately respond to multiple non-clozapine
antipsychotics (min 3, max 15, average 7.8)
alone and as polypharmacy; 12 had received
doses above the recommended UK maxima. Ten
patients had been prescribed clozapine before for
an average of 394days (min 35, max 1785).
Seven patients had shown previous improvement
with clozapine; the remaining three patients had
taken clozapine on average for 77 days only (min
35, max 150).

During previous clozapine treatment, a change to
alternative antipsychotic treatment was necessary
following a period of neutropenia (z=8) or non-
compliance (#=2). The decision to rechallenge
was made for all patients following failure of other
antipsychotic treatment regimens and the severity
of the patients’ psychoses. The risk of possible
treatment complications; in particular a further
episode of neutropenia, was considered against
likely benefits of clozapine treatment.

All patients had previous neutropenia (ANC <
1.5X 10%1) (Table 2). Unfortunately, the data
were incomplete, as a small number of the adverse
events occurred several years previously in other
healthcare settings. Where data was available,
previous clozapine-related neutropenic episodes
had a duration of 7 days on average (min 2, max
21) with an average ANC nadir of 1.0X 10%1
(min 0.7, max 1.3) mostly on the second neutro-
penic day (n=4).

For all patients detailed analyses of the indication
for clozapine, the severity of the patient’s current
presentation, likelihood of benefit and a detailed
re/examination of the presence of, severity and
aetiology of the previous neutropenia was per-
formed. Our approach is detailed elsewhere.8

To assist with decision making related to the
overall approach and to provide scrutiny in rela-
tion to balancing the possible risks of the status
quo without clozapine against the possible
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Aetiology and mitigation of neutropenia; clinical outcomes.

Patient number Aetiology Initial Outcome Progress
of previous management of
neutropenia neutropenia
1 CIN G-CSF as Discharged: Mental state improved with clozapine. The patient had six
required 54.0months red results during the first two months of treatment with a
after starting neutrophil nadir of 0.4 X 107/1; these episodes responded to PRN
clozapine (as required) G-CSF before the strategy was switched to regular
G-CSF. The patient was prescribed regular filgrastim 15 million
units weekly. There were no further red results. The patient was
discharged to conditions of lesser security.
2 CIN G-CSF regular Death: Mental state improved with clozapine. The patient was
59.1months prescribed regular filgrastim 30 million units twice weekly.
after starting There were no reported side effects associated with G-CSF. The
clozapine patient died of an unrelated myocardial infarction 59.1 months
after restarting clozapine
3 CIN G-CSF as Clozapine Mental state improved with clozapine; psychotic symptoms
required discontinued: were more manageable. Time nursed in LTS reduced on
72.6months clozapine from 88% to 4%. The patient was transferred to a
after starting less restrictive ward environment. PRN G-CSF was available
clozapine in the event of neutropenia; this was not needed. Clozapine
was discontinued after 72.6 months due to poor clozapine
absorption related to an inflammatory bowel condition. At
the second census date, the patient remained detained in
conditions of high security.
4 CIN G-CSF regular Clozapine Mental state improved with clozapine. The patient was initially
discontinued: prescribed regular filgrastim 15 million units three times per
119.6 months week. The patient refused regular G-CSF after approximately
after starting five years. PRN (as required) G-CSF was subsequently available
clozapine in the event of neutropenia; this was not needed. Splenomegaly
was noted on ultrasound imaging; this continues to be monitored
by haematology colleagues; no other intervention has been
required. Clozapine was discontinued after 119.6 months due to
patient refusal. At the second census date, the patient remained
detained in conditions of high security.
5 CIN G-CSF regular Discharged: Mental state improved with clozapine. Time nursed in LTS
28.6 months reduced on clozapine from 87% to 6%. The patient was
after starting prescribed regular filgrastim 48 million units weekly. There were
clozapine no reported adverse effects associated with G-CSF. The patient
was discharged to conditions of lesser security 28.6 months after
restarting clozapine.
6 Medication G-CSF as Continues on Mental state improved with clozapine. The patient developed
induced required clozapine in HSS  neutropenia after 55 months of clozapine treatment when
lamotrigine was introduced. Two doses of filgrastim 30 million
units were given over three days; lamotrigine was withdrawn and
clozapine continued. There has been no further neutropenia. At
the second census date, the patient remained on clozapine in
conditions of high security.
7 Medication Watch and wait Clozapine The patient developed neutropenia on risperidone prior to
induced discontinued: clozapine use. Mental state improved with clozapine which
0.7months titrated to 200 mg. However, a neutropenia of 1.3 X 10%/L within
after starting the first month of treatment occurred and clozapine was
clozapine withdrawn. The rechallenge had occurred in December, at the
time of the neutropenia the treating psychiatrist was on leave,
decision making passed to the covering psychiatrist who took a
cautious approach.
(Continued)
6 journals.sagepub.com/home/tpp
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(Continued)
Patient number Aetiology Initial Outcome Progress
of previous management of
neutropenia neutropenia
8 Medication Watch and wait Discharged: The patient developed neutropenia on sodium valproate prior to
induced 52.6 months clozapine use. Mental state improved with clozapine. There were
after starting no episodes of neutropenia following clozapine rechallenge.
clozapine The patient was discharged to conditions of lesser security
52.6 months after restarting clozapine.
9 Autoimmune G-CSF as Continues on Mental state improved with clozapine. The patient was monitored
required clozapine in HSS  using the BEN reference ranges with provision for G-CSF in the
event of neutropenia; this has not been needed. As at the second
census date, the patient remained on clozapine in conditions of
high security.

10 BEN Lithium Discharged: Mental state improved with clozapine. The patient was initially
52.7months prescribed lithium at 400 mg per day to increase neutrophil
after starting count; this was not tolerated by the patient due to sedation.
clozapine G-CSF was subsequently made available in the event of a

neutropenia; this was not required. The patient was discharged
to conditions of lesser security 52.7 months after starting
clozapine.

" BEN G-CSF as Continues on Patient had previous exposure to clozapine prior to BEN

required clozapine in HSS  diagnosis; clozapine was previously stopped when neutrophils
fell below the non-BEN levels. Mental state improved with
clozapine rechallenge. The patient was prescribed lenogastrim
263 g if neutrophils fell below 1.0 X 107/L; this was required only
once within one month of restarting clozapine when neutrophil
count fell to 0.9 X 10%/L. No side effects were reported due to
use of G-CSF. At the second census the patient remained on
clozapine in conditions of high security.

12 BEN Watch and wait Discharged: Mental state improved with clozapine. Neutropenia was initially
48.8months managed by optimizing neutrophil counts with afternoon
after starting sampling and exercise. The patient rapidly developed repeated
clozapine low neutrophil counts with a nadir of 0.4 X 10/L. Episodes of

neutropenia were initially treated with PRN (as required) G-CSF,
which was later converted to regular G-CSF. The patient was
prescribed regular filgrastim 15 million units on alternate days.
There were no reported adverse effects associated with G-CSF.
The patient was discharged to conditions of lesser security

48.8 months after starting clozapine.

13 BEN G-CSF regular Discharged: Patient had previous exposure to clozapine prior to BEN
17.4months diagnosis; clozapine was previously stopped when neutrophils
after starting fell below the non-BEN levels. Mental state improved with
clozapine clozapine rechallenge. The patient was prescribed regular

filgrastim 30 million units twice weekly. There were no reported
adverse effects associated with G-CSF. The patient was
discharged to conditions of lesser security 17.4months after
starting clozapine.

14 BEN Lithium Discharged: Mental state improved with clozapine. The patient was initially
30.5months prescribed lithium at 800 mg per day to increase neutrophil
after starting count: this predated clozapine treatment. There were no
clozapine reported side effects associated with lithium. There were

no episodes of neutropenia. The patient was discharged to
conditions of lesser security 30.5 months after starting clozapine.

BEN, benign ethnic neutropenia; CIN, clozapine-induced neutropenia; G-CSF, granulocyte-colony stimulating factor; HSS, high secure services;
LTS, long-term seclusion; PRN, pro re nata.
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Average time nursed in seclusion
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Clinical outcome; effect of treatment on restrictive practice.
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Clinical outcome; effect of treatment on clinical (adverse behavioural) incidents.

benefits in terms of their psychosis, internal peer
reviews were held and for several cases external
advice was taken. These decisions became refined
and informed by the fortunate successes of the
initial cases in which the improvements far
exceeded expectations, with patients previously
subject to years of confinement improving to the
extent that this could end, and they could move
out of high security all together.

Our local haematology and pharmacy colleagues
assisted regarding the possible origins and signifi-
cance of the blood dyscrasias, including the pos-
sibility of the effects of other prescribed
medications or physical health comorbidities. In
addition, haematology support includes guidance
relating to risk monitoring and mitigation.

Where available, patients and their relatives were
involved in decision-making and all treatments

were authorized within the appropriate legal
framework.

For our group, the status quo was universally of
extreme severity with prolonged periods of
detention, meaning for years and decades and
invariably with the use of the most severe
restrictive practices available, usually seclusion,
again for extremely long periods.”%:80 Multiple
other treatments had failed, often for over a
decade or more. For these men alternatives had
been pursued, usually for many years, but with
persistent failure. Although inaction and the
avoidance of risk-taking is a common approach
when benefit is probable, but harm is possible,
this was explicitly recognized and so teams were
able to make difficult decisions. Our team
approach to managing ethical dilemmas is set
out previously in relation to the use of enforced
clozapine.8!

journals.sagepub.com/home/tpp
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e The definition and significance of neutropenia is complex and interpretation requires expert

haematological advice

e Neutrophil count reductions either before or during clozapine treatment will result in further clozapine
treatment being used off license; however, clozapine use can still be considered
e Thereis international variation in clozapine monitoring and the US cut off values may be helpful in

some instances

e Neutropenias occurring during clozapine therapy vary in significance
e  With planning and multidisciplinary assistance rechallenge can be successful using a variety of

approaches:
o Revised blood monitoring
o Sample optimization

o Avoiding other drugs which may cause neutropenia
o The addition of drugs including lithium or G-CSF to support neutrophil counts

e Rechallenge is possible even in highly disturbed forensic patient groups where we demonstrate
meaningful improvements in mental state sufficient to result in the termination of seclusion, reduced

incidents and transfer out of high security.

Learning points.

The aetiology of the previous neutropenia was
considered when setting the risk mitigation strat-
egy (Table 2). A watch and wait approach was
taken with the patients who had previous non-
clozapine related drug-induced neutropenia.
These plans were completely flexible. Although
provision was made for the availability of G-CSF
to be used if required, no strict pre-determined
criteria were made. Rather, the plans were to be
pragmatic, dependent on the patient’s clinical
presentation including the clinical response to
clozapine during the rechallenge, the speed and
severity of any future dyscrasia should it arise and
any subsequent mental health deterioration on
clozapine withdrawal. In addition, anticipated
difficulties and actual management problems in
the event of physical health deteriorations such as
infection were considered. For the cases of estab-
lished CIN, regular or as-required G-CSF was
used. A variety of approaches including lithium,
as-required and regular G-CSF were used, con-
sidering the challenges of the patients with BEN.

Clozapine dose and initial support strategies were
assessed at the first data collection point when the
average dose of clozapine (n=13) was 354 mg/
day (min 225 mg/day, max 450mg/day). Where
regular G-CSF was used, doses varied between
15 and 60 million units per week; all G-CSF pre-
scription was made following haematological
advice. One patient was prescribed lithium at 800
mg/day for both his mental disorder and

journals.sagepub.com/home/tpp

to stimulate neutrophil counts. A lower dose of
lithium at 400 mg/day was used for another
patient when only a neutrophil effect was needed.

Treating clinicians considered that all patients
had demonstrated clinical improvement on clo-
zapine. By the first census point 13 patients
remained on clozapine and four had been trans-
ferred to lesser security. The proportion of time
spent in LTS decreased significantly and in some
cases years of seclusion ended.

Prior to starting clozapine, the studied patients
had collectively spent 31% of their time nursed in
LTS; this reduced to 13% following treatment
with clozapine as at the first census date (paired
t-test p<<0.001) (Figure 1). The adverse behav-
ioural incidents (including aggression, violence
and deliberate self-harm) for the ten patients who
remained at June 2015 decreased from 16.7 per
100 days per patient before clozapine initiation to
6.0per 100days per patient after starting clozap-
ine (paired t-test p < 0.005) (Figure 2).

By the second census date, half of the original 14
patients had improved sufficiently to transfer to
lesser security. The transfer process was slow,
taking on average 40.7 months following initia-
tion of the current clozapine trial (min 17.5, max
54.0). Seclusion and incident data were not col-
lected at the second census date. At the second
data collection point a further three patients had
discontinued clozapine treatment: one patient
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had died of an unrelated cause; one had refused
clozapine for unspecified reasons; and clozapine
had been discontinued in another patient due to
an inflammatory bowel condition. A further three
patients continued on clozapine and improved
sufficiently to transfer to less secure services. The
remaining three patients showed variable progress
but remained on clozapine; one patient had pro-
gressed sufficiently to allow termination of a pro-
longed period of LTS.

Four patients had anomalous blood results (Table
2). No patient developed infection or required
transfer to general hospital. Of those prescribed
G-CSF (as required or regular), only Patient 4
(CIN) was noted to have splenomegaly on ultra-
sound imaging. This continues to be monitored
by haematology colleagues; no other intervention
has been required. No patient has complained of
bone pain while on G-CSF. Lithium was discon-
tinued in Patient 10 (BEN) due to sedation.

Whilst larger series exist, 4372 ours is still consid-
erable in terms of numbers and exceptional in
terms of length of follow-up. Moreover, we report
the outcomes that have the most meaning to
patients, their families and the teams that care for
them; getting out of seclusion, reduced incidents
and moving out of a high secure hospital, as well
as the conventional maintenance of neutrophil
count and the continuation of clozapine.

Patients in UK high secure hospitals are, as a whole,
extreme, with average lengths of stay measured in
years and with offending and institutional behav-
iour that excludes them from every other care set-
ting. Our subgroup with clozapine prohibited on
account of neutropenias, presented even more sig-
nificant challenges. Their psychoses had failed to
respond to multiple alternate antipsychotics and
they were among the most severely unwell in the
county. Nine being managed in seclusion for peri-
ods measured in the hundreds of days or even
longer. Whilst therapeutic nihilism is an under-
standable response, our assertive approach evolved
as we attempted to help our patients and the results
far exceeded our expectations. The use of seclusion
is of national and international concern;3#2 thera-
peutic persistence and the assertive use of clozapine
are recognized as essential aspects of any attempt to
reduce its use.83:8% It is recognized that the best

treatment for psychosis after clozapine has been
discontinued is a repeated trial of clozapine.8>

Given the risks associated with treatment failure in
our patient group, we took an active approach to
supporting neutrophil counts, often using G-CSF.
Our decision-making considered the risk of the
likely adverse outcomes linked with clozapine ces-
sation: at worst, life-threatening violence. We
were mindful of the difficulties involved in caring
for an acutely psychotic man with severe neutro-
penia requiring treatment in reverse barrier isola-
tion on a haematology ward; we took what we
considered to be necessary steps to avoid this sce-
nario. We are pleased to report that there were no
serious adverse events but instead marked
improvements in the quality of life for our patients.
Careful mitigation of further neutropenia, with a
flexible approach, is needed to ensure the patient
is offered the best opportunity for improvement.
We advocate close working relationships with hae-
matology colleagues when prescribing clozapine
to patients with previous neutropenia.

Clozapine rechallenge is a rare event and so even
awareness of the possibility will be dependent on
clinician, as opposed to patient, variables. This
was certainly or own experience. Prior to 2006 it
simply had not crossed our minds. Following
that, the two first authors initially proceeded with
clozapine rechallenge, with several other treating
psychiatrists adopting it some years later. Since
the only advice regarding clozapine and neutro-
penia is to never use clozapine, it is only the argu-
ments to contradict this, rather than to not
rechallenge, that will be actively made. Our case
selection was dependent on factors other than
simply the possible aetiologies of the neutropenia
and risk of further adverse effects in particular
subjective judgements at the feasibility of pro-
ceeding in the face of a usually highly uncoopera-
tive and problematic patient.

Our case series demonstrates that rechallenge
with clozapine following neutropenia should not
be dismissed without full consideration of the
potential benefits even in the most challenging
patient groups. In the UK, clozapine rechallenge
has almost exclusively been reported from
national centres, it is far from normal practice.’?
None of our patients could possibly have been
transferred on account of their security needs and
the severity of their behavioural disturbances.
Since a number of our sample graduated to
HSS on account of their treatment resistance
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combined with a history of neutropenia thought
to contraindicate clozapine and then persistent
assaults as inpatients, it is important that the pos-
sibility of rechallenge is widely recognized and
actively pursued to avoid that sort of escalation
through security. All levels of secure psychiatric
settings could benefit from developing the skills
to deliver these interventions, either alone or in
collaboration with national centres.

This sort of assertive approach has already been
demonstrated at various levels of security and in
rehabilitation and other psychiatric settings with
the use of intramuscular clozapine, which until
very recently was not used in the UK.86:87 We are
unaware of a pervious economic analysis but
think that this would be unnecessary. In the UK
one dose of G-CSF costs approximately £50 (US
$70), whereas a day in a UK high secure hospital
bed costs on average £800 (US $1100) but more
in the highly staffed wards in which our patients
were managed.

Further challenges remain regarding the interna-
tional variation in clozapine monitoring require-
ments, the understanding of the underlying
causes and therefore predictability of blood dys-
crasias, as well as improving the literature describ-
ing rechallenge. Despite progress, understanding
of the aetiology of life-threatening clozapine blood
dyscrasias remains insufficient.

There are many causes of neutropenia; the defini-
tion is not uncontroversial and a low neutrophil
count is not necessarily indicative of significant
pathology. The existing neutrophil thresholds for
the continuation of clozapine are effective at safe-
guarding patients, but may restrict opportunity to
benefit in some, particularly those of African
ancestry. Psychiatric literature relating to clozap-
ine has previously defined agranulocytosis as a
neutrophil count of less than 0.5 X 10%1;88 this
remains convention. But at the time of the first
Finnish cases, agranulocytosis was described as
the presence of very few or no granulocytes in the
peripheral blood.%?

Our haematology colleagues subdivide neutrope-
nia into mild (ANC 1.5-1.0 X 10%1) moderate
(ANC 1.0-0.5X10%1) and severe (ANC 0.5-
0.2 X 10%/1) with or without sepsis. Agranulocytosis
is strictly the complete absence of neutrophils
(ANC < 0.2 X 10%1) at which infection is most
likely.!” ANC has rarely been set out in the
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reported clozapine rechallenge cases; it is possible
that these have included subjects with benign
mild neutropenia.

In 2015 the US FDA guidelines for interruption
of clozapine treatment changed: white blood cell
count (WBC) monitoring was no longer required
and once clozapine is established the threshold
for an ANC requiring treatment interruption was
lowered to below 1.0 X 1091 (below 0.5 X 1091 in
cases of BEN).90-92

Adopting the same monitoring internationally
would be likely to provide a simple, in license
solution for a significant number of patients.3?
Whilst HLA related mechanisms are implicated
in the aetiology of CIN and CIA, the current
associations, although now studied for 25 years,
are not sufficient as to be clinically useful.?%-93 In
addition, as described by Legge and Walters,38
we hope that a wider understanding of the role of
the Duffy-null genotype in BEN will help better
predict and understand the significance of reduc-
tions in neutrophil counts following the use of
clozapine. The general issues related to clozapine
rechallenge are summarised in Figure 3.

Given that a significant proportion of cases of
CIN and CIA are likely to have an immunologi-
cal mechanism, it may be that slower rates of
titration, both on initial use and in the event of
rechallenge, result in reductions in adverse
events.’® This has been effective for the rechal-
lenge of lamotrigine and carbamazepine follow-
ing adverse serious side effects.?>%7 As yet, there
is no evidence to support such an approach,
either for initial clozapine titrations let alone for
rechallenge.®8

Given that controlled trials are highly unlikely,
teams embarking on rechallenge should attempt
to enrol their patients into the worldwide efforts
to understand the aetiologias of CIN and CIA
and report their results, ideally including the vari-
ables which may be significant; the exact details
of the initial neutropenia, concomitant drug use,
patient demographics and clinical details includ-
ing ethnicity and Duffy type as well as the rechal-
lenge titration schedule.

Case reports and series such as ours lack the
certainty of outcome of a trial, but in this
patient population we see no likelihood this
becoming available. As with most case series,
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our methodology has a number of limitations.
We retrospectively examined the cases where
rechallenge was used and have not presented
comparative data regarding those men who may
have also had previous clozapine or other neu-
tropenias. A preprint version of an earlier draft
is available.%?
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