Our programme evaluation results
suggest that one-month use of sustained-
release bupropion (300 mg/day) is as effec-
tive as two-month use in American veterans.
One-month use reduced cost but had no
clear effect on general (yes/no) side-effect
ratings. programme

efforts may increase both the population

Future evaluation
size and sophistication of follow-up proce-
dures. In addition, it may be useful to
evaluate whether 15 mg of bupropion daily
may be just as effective as 300 mg daily.
Over two-month periods, previous research
suggests that neither the antidepressant
(Reimherr et al, 1998) nor nicotine reduc-
tion (Hurt et al, 1997) effects of bupropion
were significantly different between these
two dosing schedules, even with patients
with a history of major depression (Hayford
et al, 1999).
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Paradoxical pattern of
haematological risk with clozapine

I would be intrigued to hear further com-
ments from Munro et al (1999) concerning
the apparent paradox of the inverse re-
lationship between dose and risk, both of
neutropenia and of agranulocytosis.

A curious interaction of enzymes and
metabolites, as briefly alluded too, is a fasci-
nating possibility; other more banal expla-
nations might also be entertained. One
imagines the authors considered the poss-
ibility of an artefact. The agranulocytosis
risk was the raison d’étre for the Clozaril
Patient Monitoring Service (CPMS); so we
may reasonably propose a tendency to (a)
reduce the dose, and (b) fail to raise it, in
those who exhibited lower white cell counts.
Could such a mechanism produce these
results? The data presented do not appear
sufficient to rule out such an explanation.

Do the authors wish to comment on why
the baseline white blood cell count should be
associated with hazard of neutropenia but
seemingly (from absence of specific data
and comment) not with agranulocytosis.

Psychiatrists have, over the years, made
minimal use of therapeutic drug monitor-
ing and one presumes from this report that
this was not incorporated in any way into
the CPMS. Is there a lesson here and might
that have elucidated the putative ‘ratio of
metabolites’ question?
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Authors’ reply: We are grateful for the
above comments and for the chance to cov-
er the issue of clozapine dose and blood
dyscrasias in more detail. Extensive ana-
lyses were done to explore this and the
key message is that there is no evidence that
risk of haematological discontinuation is
related to increased dose.

The peak risk for both agranulocytosis
and neutropenia on clozapine occurs in
weeks 6-18 of treatment. It is likely that
in these early stages of treatment, the dose
of clozapine is still being titrated up to a
typical maintenance level. The low doses of
clozapine in patients with agranulocytosis
or neutropenia reflect the overlap in time
of peak risk for blood dyscrasias and the
drug titration period. This is more likely
to explain the finding, rather than the pro-
posed tendency to reduce dose or fail to
raise it in those who exhibit lower white
cell counts. When it is noted that a patient’s
white blood cell (WBC) count is falling, a
course of action (e.g. repeat blood monitor-
ing) is advised by the CPMS. This does not
include any advice about reductions in or
maintenance of clozapine dose, because
the blood problems associated with the
drug have been repeatedly reported as being
dose-independent phenomena.

Low baseline WBC count was asso-
ciated with increased hazard of neutro-
penia, but not agranulocytosis. It is likely
that patients discontinuing clozapine for
neutropenia have a number of different
aetiologies behind the reduced WBC count.
There is a natural variance in WBC count
within the population. Those individuals
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tending to have a low count pre-treatment
were more likely to be excluded for sub-
sequent low counts coincidental to the
clozapine treatment. This is shown by the
expected finding that African—Caribbean
patients have lower baseline WBC counts
than Caucasians because of benign ethnic
variation and, correspondingly, have higher
rates of neutropenia on clozapine treat-
ment. In sharp contrast, the rate of
agranulocytosis in  African—Caribbean
patients is not increased. Frequency of
agranulocytosis is clearly independent of
the baseline WBC count, suggesting that
different mechanisms exist to explain the
neutropenia and agranulocytosis.

Owing to the editorial requirements to
shorten the original draft, the discussion
around the ratio of drug metabolites had
to be truncated. The excellent suggestion
regarding therapeutic drug monitoring and
elucidation of the metabolite ratio, as a
possible key to discovering the mechanism,
points to a possible lost opportunity. Thera-
peutic drug monitoring is not undertaken
or required routinely. However, if reques-
ted, the parent drug and the major metabo-
lites can be measured. Unfortunately, these
easily measured metabolites are very un-
likely to yield important information re-
garding toxic mechanism, although they
are proving useful in assisting with a variety
of specific clinical situations such as drug
interaction and suspected compliance prob-
lems. The characteristics of these major
metabolites, present almost invariably in
every patient at generally constant ratios,
simply does not explain the frequency and
temporal patterns seen for agranulocytosis.
Agranulocytosis is unlikely to be due to the
direct toxicity of the parent drug or these
major stable metabolites. A more promising
possibility involves the formation of a
short-lived reactive metabolite, a nitrenium
ion which binds to neutrophil proteins.
This may be the mediator of the toxicity
by disruption of neutrophil function or by
acting as a hapten to invoke immune
destruction of the neutrophil. The explana-
tion of why only 0.73% develop agranulo-
cytosis still has to invoke multifactorial
possibilities based on individual differences
in bioactivation and detoxification, which
may be genetically determined.
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