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Current knowledge and clinical implications

C
lozapine is an atypical antipsycho-
tic that is effective in treatment
resistant schizophrenia.1 The

National Institute for Health and
Clinical Excellence (NICE) guidelines
for schizophrenia specify that ‘‘in indi-
viduals with evidence of treatment
resistant schizophrenia, clozapine
should be introduced at the earliest
opportunity’’.2

A severe adverse effect of clozapine
that limits its more widespread use is
agranulocytosis. Patients who are taking
clozapine need to have their full blood
counts (FBC) monitored regularly, and
if the total white cell and/or neutrophil
counts indicate agranulocytosis, cloza-
pine prescription must be terminated.
Among certain ethnic groups, a signifi-
cant proportion of people have a low
baseline neutrophil count. This is called
benign ethnic neutropenia (BEN). This
editorial looks at the important issues
associated with agranulocytosis and
BEN in patients receiving clozapine.

CLOZAPINE AND
AGRANULOCYTOSIS
Agranulocytosis occurs in about 1% of
patients taking clozapine.3 4

Neutropenia is seen in about 3%.4 The
risk of both agranulocytosis and neu-
tropenia is highest between 6 weeks and
18 weeks after starting clozapine treat-
ment.4 Hence, in the United Kingdom
and Ireland, weekly FBC monitoring is
mandatory for the first 18 weeks, after
which it is done fortnightly until the
end of the first year, and every four
weeks thereafter. In the USA, FBC is
monitored weekly for the first six
months and fortnightly thereafter.
Not all risk factors are the same for

agranulocytosis and neutropenia; this
implies that there may be distinct
mechanisms for the two disorders. A
low baseline white cell count has been
associated with future neutropenia but
not agranulocytosis.5 The risk of agra-
nulocytosis increases with age,3 6 while
that of neutropenia decreases with age.6

Agranulocytosis is more common in
women.3 It is more than twice as
frequent in Asians as in the white
population.6 Neutropenia, but not

agranulocytosis, is more common in
black people.6 A white cell count spike
of 15% or more above the immediately
preceding measurement may predict
agranulocytosis within the next
75 days.7 However, as these differences
between the risk factors for agranulocy-
tosis and neutropenia have been extra-
polated primarily from epidemiological
studies, they may be subject to change
as further evidence, from even larger
studies, come to light.
The exact mechanism of clozapine

induced agranulocytosis is unclear. It
has been postulated that clozapine is
metabolised to a nitrenium ion.8 The
binding of this ion to neutrophils may
result in agranulocytosis. Antineutrophil
antibodies may be involved in mediating
agranulocytosis.9 Some human leuco-
cyte antigen (HLA) alleles, for example
the HLA B38 phenotype in Ashkenazi
Jews,10 have been shown to be asso-
ciated with clozapine induced agranulo-
cytosis.

OTHER HAEMATOLOGICAL
ABNORMALITIES
Clozapine is associated with increased
risk of eosinophilia, particularly in
women.11 Eosinophilia typically occurs
between weeks 3 and 5 of treatment and
resolves spontaneously without need for
specific treatment. Clozapine is also
associated with anaemia, lymphopenia,
leucocytosis, and thrombocytopenia.8

BENIGN ETHNIC NEUTROPENIA
BEN has been defined as ‘‘the occur-
rence of neutropenia, defined by nor-
mative data in white populations, in
individuals of other ethnic groups who
are otherwise healthy and who do not
have repeated or severe infections’’.12

About 25% to 50% of Africans and some

ethnic groups in the Middle East,
including Yemenite Jews and
Jordanians, have BEN.12 13 BEN has only
been reported in ethnic groups that have
tanned or dark skin.13 Subjects with
BEN do not show increased incidence of
infections, and their response to infec-
tions is similar to those without BEN.13

CLINICAL IMPLICATIONS
In the United Kingdom and Ireland, the
Clozaril patient monitoring service
(CPMS) supervises the prescribing of
clozapine and the haematological test-
ing (Clozaril is the brand name of
clozapine). The CPMS uses a lower cut
off point for patients with BEN than for
the general population (table 1). A
‘‘green’’ alert indicates satisfactory
count, an ‘‘amber’’ alert requires a
repeat FBC test while clozapine can be
continued, and a ‘‘red’’ alert warrants
immediate cessation of clozapine.
It is important for eligible subjects to

be registered with the CPMS under the
BEN category, so that patients belong-
ing to certain ethnic groups do not have
to stop clozapine unnecessarily. This has
great clinical ramifications, as there is
no other antipsychotic that has compar-
able efficacy to clozapine in the treat-
ment of resistant schizophrenia. In
addition, there is evidence that some
ethnic groups, particularly black people,
may be less likely, even in the first place,
to be prescribed clozapine.14 These fac-
tors may combine to further worsen the
prognosis of an already severely debili-
tating illness in this group of patients.
As clozapine induced agranulocytosis

is an idiosyncratic reaction,8 it is diffi-
cult to predict and to identify high risk
patients. Also, as it is a comparatively
rare phenomenon occurring in less than
1% of subjects, the number of reported
cases is not adequate to clearly identify
specific risk factors; general risk factors
such as increasing age, female sex, etc,
are not robust enough to change deci-
sion making in individual patients.
Therefore, clinicians should continue to
remain vigilant against this potentially
fatal side effect of clozapine in all the
patients prescribed this drug, especially
in the first few months of treatment.
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Table 1 CPMS alert ranges for subjects with BEN (ranges for non-BEN subjects)

Alert colour WCC 6109/l Neutrophils 6109/l

Green .3.0 (.3.5) .1.5 (.2.0)
Amber 2.5–3.0 (3.0–3.5) 1.0–1.5 (1.5–2.0)
Red ,2.5 (,3.0) ,1.0 (,1.5)

CPMS, Clozaril patient monitoring service; BEN, benign ethnic neutropenia; WCC, white cell count.
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For debate.

I
n an accompanying article Janine
Janosky sets out the case for the use
of single subject designs.1 I was asked

by my colleague Dr John Mayberry, the
editor of the journal, to referee this
paper, but felt it would be more appro-
priate to respond to it, largely to
stimulate debate on this issue. I would
suggest that the proper applicability of
single subject designs is much narrower
than this article would imply. I would
furthermore warn readers of the dan-
gers of a view that if left to grow
unchecked could result in an important
undermining of the dominance of the
multi-patient randomised clinical trial
that is now, with very strong justifica-
tion, accepted as the cornerstone of
evidence based clinical practice—with
serious consequences for the choice of
appropriate management for future
patients. The two key issues are equivo-
cation regarding the ambit of the single
subject design, and the robustness of
the inference to be drawn from data
such as figure 1 in Janosky’s paper.
It is well accepted that clinical exper-

tise is needed to apply the findings of
large clinical trials to the individual
patient. The doctor’s initial training,

ongoing CPD, and clinical experience
facilitate the recognition of patients who
are not ‘‘average’’ and for whom current
evidence based guidelines, which are
optimised for patient populations, may
not be optimal. How to decide on
management for a specific patient may
be problematic. When the issue relates
to maintenance treatment, the single
patient design certainly has a role. For
example, the patient may have two
coexisting conditions for which the
therapeutic requirements conflict.
Another context is polypharmacy—per-
haps the patient is currently taking four
drugs, and the clinician suspects that
one could be withdrawn without
diminution of therapeutic effect.
In some parts of the article, including

the six listed ‘‘possible research ques-
tions’’, Dr Janosky clearly implies that
the research issue only applies to a
specific patient. In other places, a
broader scope is implied by phrases
such as ‘‘unique study populations’’,
‘‘choosing the patient to participate’’,
and ‘‘typical in terms of the practice
demographics (and) for disease presen-
tation and progression’’. Dr Janosky
concedes that there is an issue of limited

generalisability. I would argue that a
study of this kind cannot provide any
reassurance that we can extrapolate the
findings to other patients. One could
say, to other similar patients, but what
does similar mean in this context?
Demographic, physiological, and diag-
nostic similarity are of little relevance
here, the only similarity that matters
relates to propensity to respond to the
treatment in question, and this can
neither be observed nor ensured.
Conversely, the conventional large clin-
ical trial relates to patients drawn from a
population defined by well defined
eligibility criteria, and random alloca-
tion ensures groups are comparable
within limits of chance variation in
respect of all possible variables, includ-
ing counterfactual treatment response.
This is what justifies applying the
conclusions of the trial to patients at
large who fulfil the eligibility criteria
used in the trial.
The other key issue relates to drawing

an ‘‘obvious’’ conclusion from a limited
dataset. This is shaky on two counts,
relating to clinical lability and statistical
methodology. Dr Janosky refers to the
patient ‘‘in need of lower fasting blood
glucose values’’—but there is such a
thing as regression towards the mean
(strictly, a misnomer, regression
towards the mode would be a more apt
description). The inference that the
‘‘switch’’ in figure 1 is real is strongly
dependent on a presupposition that
patients don’t just ‘‘switch’’ sponta-
neously in this way. Perhaps this is
reasonable in diabetes—it would not be
for remitting/relapsing conditions such
as inflammatory bowel disease or multi-
ple sclerosis, and certainly not for
thyroid disease or bipolar disorder.
What Dr Janosky terms the ‘‘primary
A-B single subject design’’, as used here,
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