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Schizophrenia is a leading cause of disability and health
burden in adults. In around a third of sufferers, their illness
does not respond fully to first or second-line antipsychotic
treatment, termed treatment-resistant schizophrenia. For
these people, the cost is not only that of continued symp-
toms but also higher morbidity and indeed mortality.
Furthermore, it is also a significant cost to society in lost
economic contribution and increased healthcare service
use (Kennedy et al. 2014). Clozapine remains the gold
standard treatment for treatment-resistant schizophrenia
and the only treatment with a really solid evidence base
to support its use (Taylor et al. 2015). For a patient who
has not responded to two different non-clozapine antipsychot-
ic drugs, the chances of a response with another non-clozapine
drug are very low, less than one in twenty, whereas with clo-
zapine, it is one in two (Kane et al. 1988). This is a number
needed to treat of 2: an astonishingly low number for any field
of medicine and testament to the unique place for clozapine in
the treatment of schizophrenia. However, it has a narrow ther-
apeutic window and a number of dose-related side-effects,
requiring a complex dose titration (Howes et al. 2012; Beck
et al. 2014). It is generally accepted that plasma levels of
>0.35 mg/L are therapeutic and the risk of toxicity increases
markedly with levels above 1 mg/L (Taylor et al. 2015).
Furthermore, levels much above 0.6 mg/L are associated with

an increasing risk of seizures (Taylor et al. 2015). Interpatient
variability in clozapine metabolism is considerable, and this
combined with the potential for other pharmacokinetic inter-
actions (not least smoking) may make achieving therapeutic
plasma levels difficult. Clinicians could prescribe doses above
the licensed maximum but if metabolism is rapid, this may
simply increase the levels of metabolites and attendant side
effects, with little appreciable increase in clozapine levels.
Furthermore, dose increases, even within the licensed range,
may be unacceptable to patients because of the increased tab-
let burden. In this context, fluvoxamine added to clozapine
treatment may have a special role.

Polypharmacy is usually considered a dirty word in psy-
chiatry. Adding more medicines to established treatments, in-
cluding to clozapine, usually results in disappointing clinical
outcomes (Taylor et al. 2012) and almost invariably adds to
the side effect load, long-term physical health risks, and of
course, the tablet burden. However, in some circumstances,
it may be justifiable. Around 30–50 % of patients do not fully
respond to clozapine monotherapy, and negative and depres-
sive symptoms often persist. The article in this edition from
Polcwiarkek and Nielsen reviews the use of the antidepressant
fluvoxamine as an augmenting agent to clozapine
(Polcwiartek and Nielsen 2015). The benefits may be two-
fold—firstly for residual negative and depressive symptoms.
Secondly, fluvoxamine is a potent CYP1A2 inhibitor, and this
lends it some characteristics when combined with clozapine
that are unusual. Alteration of the metabolic processing of
clozapine by fluvoxamine, principally but not exclusively
through CYP1A2 inhibition, may increase clozapine plasma
concentrations, and possibly lower concentrations of the ac-
tive metabolite norclozapine. This latter effect is of particular
interest for patients who may struggle to tolerate therapeutic
plasma concentrations of clozapine, as the metabolites are
known to act on different receptor systems to the parent drug,

* Siobhan Gee
Siobhan.Gee@slam.nhs.uk

1 South London and Maudsley NHS Foundation Trust, Pharmacy
Department, Bethlem Royal Hospital, Monks Orchard Road,
Beckenham BR3 3BX, UK

2 Institute of Psychiatry, King’s College London, Camberwell, SE5
8AF, London, UK

Psychopharmacology (2016) 233:739–740
DOI 10.1007/s00213-016-4207-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s00213-016-4207-z&domain=pdf


and may be responsible for different tolerability problems. It
has been additionally suggested that the ratio of clozapine to
norclozapine may be of relevance for efficacy.

Polcwiartek and Nielsen describe the successful exploi-
tation of these effects of fluvoxamine in combination with
clozapine, but caution is warranted. The magnitude of the
effects on clozapine and norclozapine plasma concentra-
tions appears highly variable and unpredictable. The con-
sequences of a sudden rise in clozapine plasma levels may
be profound hypotension, tachycardia, sedation, and even
seizures. Moreover, as the authors point out, evidence
supporting this strategy is often of poor quality, conflict-
ing, and subject to publication bias.

We are clearly lacking good quality trials in this area. We
need studies investigating both the metabolic effects of aug-
menting clozapine with fluvoxamine and the efficacy and tol-
erability of such strategies. But, in the absence of a better
alternative to clozapine, what is the clinician to do now when
faced with patients who continue to suffer symptoms or side
effects with clozapine monotherapy? The evidence base ex-
pertly reviewed by Polcwiartek and Nielsen suggests that
adding fluvoxamine is a reasonable treatment approach.
However, the risks should be carefully considered and steps
taken to reduce potential harm are obviously essential, as is
regular formal assessment of the benefits of such interven-
tions. For some patients, fluvoxamine augmentation may be

the key to a better tolerated or more effective clozapine regi-
men. For others, fluvoxamine augmentation may at best be
unhelpful, and at worst harmful. Predicting which outcome
is more likely is difficult, and so caution must be the maxim.
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