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Abstract 
Long-stay patients with severe schizophrenia are frequently treated with high doses of first- 
generation antipsychotics (FGA). Dose reduction or switching to ziprasidone may reduce the 
severity of negative symptoms and side effects. 
We investigated in a randomized double-blind trial whether a dose-reduction strategy to 
achieve an adequate dose of a FGA (5 mg/day haloperidol equivalents, n = 24) or switching 
to ziprasidone (160 mg/day, n = 24) in treatment resistant patients would decrease negative 
symptoms after 1 year of treatment. We found that negative symptoms did not change sig- 
nificantly in either condition. Positive symptoms, excited symptoms, and emotional distress 
worsened over time with ziprasidone, resulting in a significant difference between conditions 
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in favour of FGA dose reduction. Relapse and treatment failure, defined as a prolonged or re- 
peated relapse, occurred more often with ziprasidone than with FGA (45.8% versus 20.8%, and 
25.0% versus 16.7%, respectively). Treatment with ziprasidone was superior for extrapyramidal 
symptoms. 
Our study establishes that lowering high FGA doses to an equivalent of 5 mg/day haloperidol or 
switching to ziprasidone is feasible in the vast majority of patients but does not improve nega- 
tive or other symptoms. Neither FGA dose reduction nor switching to ziprasidone is an adequate 
alternative to clozapine for long-stay patients with severe treatment resistant schizophrenia. 
© 2018 Elsevier B.V. and ECNP. All rights reserved. 

1. Introduction 

Despite efforts to prevent chronic schizophrenia ( Fusar-Poli 
et al., 2017 ) most patients still suffer from functional im- 
pairments that are associated with negative symptoms leav- 
ing a substantial proportion of patients with incomplete 
recovery and persistent illness ( Sarker et al., 2015; Mi- 
lan et al., 2016 ). Unfortunately, these patients are often 
treated with high doses or combinations of antipsychotics 
( Yamin and Vaddadi, 2010 ). High-dose antipsychotic therapy 
is associated with more and more-severe side effects, such 
as extrapyramidal symptoms, sedation, sexual dysfunction, 
sudden cardiac death, and possibly more substantial loss 
of brain tissue ( Ray et al., 2009; Gallego et al., 2012; An- 
dreasen et al., 2013 ). High doses are also related to subjec- 
tive un-wellbeing and more-severe negative symptoms ( De 
Haan et al., 2000; 2003; 2004 ). For this reason, dose reduc- 
tion has been proposed repeatedly as part of the standard 
treatment protocol after a period of stabilization ( Yamin 
and Vaddadi, 2010 ). Indeed, this strategy has been shown 
to have favourable effects on symptoms, well-being, social 
participation, and personal roles (e.g. Johnson et al., 1987; 
Hogarty et al., 1988; Kopelowicz and Liberman, 2003; Torrey 
et al., 2006 ). Although the benefits and risks of neuroleptic 
tapering are controversial (reviewed in Yamin and Vaddadi, 
2010 ), a recent randomized study showed that dose reduc- 
tion accompanied by switching from antipsychotic polyphar- 
macy to monotherapy was well tolerated by almost 80% of 
patients ( Borlido et al., 2016 ). Non-randomized open stud- 
ies have shown dose reduction to be safe in patients re- 
ceiving high-dose antipsychotics ( Suzuki et al., 2003; Essock 
et al., 2011 ). 

Another approach to diminish the severity of negative 
symptoms may be to switch to a second-generation antipsy- 
chotic (SGA). The development of these so-called “atyp- 
ical” antipsychotics fuelled hope that switching to these 
medications might lead to better outcomes than with first- 
generation antipsychotics (FGA). Indeed a meta-analysis of 
the effectiveness of SGA versus FGA demonstrated SGA 
to be marginally superior to FGA for negative symptoms 
( Leucht et al., 2009a ). Although the improvement in neg- 
ative symptoms was statistically significant, it was not 
clinically meaningful ( Fusar-Poli et al., 2015 ). Moreover, no 
specific SGA appeared to be superior concerning the treat- 
ment of negative symptoms ( Leucht et al., 2009b ). Never- 
theless, some studies have shown ziprasidone to be more 
effective for negative symptoms than other antipsychotics 
in patients with chronic schizophrenia ( Hirsch et al., 2002; 
Weiden et al., 2003; Kane et al., 2006; Olié et al., 2006; 

Samara et al., 2016 ). The unique pharmacological profile 
of ziprasidone may underlie its clinical effectiveness as a 
treatment for negative symptoms. Ziprasidone is a 5-HT 1A 
receptor agonist, an antagonist at 5-HT 2A , 5-HT 2C and 5- 
HT 1B/1D receptors, and inhibits the neuronal uptake of 5-HT 
and norepinephrine ( Schmidt et al., 2001 ). 

The question remains what the optimal antipsychotic 
dose is to ameliorate or at least not aggravate negative 
symptoms. PET and SPECT studies have shown that ther- 
apeutic doses of antipsychotics occupy 60–80% of brain 
dopamine D2 receptors in patients ( Seeman, 2010 ). Based 
on these studies and expert opinion, an equivalent of 
5 mg/day haloperidol is considered by most experts as an 
adequate dose of antipsychotic in multi-episode or chronic 
patients ( Buckley and Correll, 2008; Andreasen et al., 2010; 
Gardner et al., 2010; Yamin and Vaddadi, 2010 ), although 
Kreyenbuhl et al. (2010) have argued for higher doses. We 
hypothesized that dose reduction to a daily dose of 5 mg 
haloperidol equivalents may improve negative symptoms, 
without aggravating psychotic symptoms. Another strategy 
to reduce negative symptoms may be a switch to ziprasi- 
done. 

We investigated in a randomized double-blind trial 
whether a dose-reduction strategy to achieve an adequate 
dose of a FGA or switching to an equivalent dose of ziprasi- 
done in treatment resistant, long-stay patients on relatively 
high doses of FGA would decrease negative symptoms after 
1 year of treatment. Secondary outcomes were positive and 
disorganized symptoms, excitement and emotional distress, 
depressive symptoms, side effects, general functioning, re- 
lapse, and treatment failure. 

2. Experimental procedures 

2.1. Study design 

This double-blind, randomized study with a follow-up of 1 
year was conducted in 3 long-stay units of Rivierduinen Men- 
tal Health Organization in the Netherlands. In one condi- 
tion ( n = 24), the dose of the current FGA was reduced to 
5 mg/day haloperidol equivalent, and in the other condition 
( n = 24) patients were switched to ziprasidone 160 mg/day, 
as 80 mg b.i.d., a dose considered equivalent to 5 mg 
haloperidol. 

This study was part of a clinical research project investi- 
gating FGA dose reduction, ziprasidone (as SGA), and subse- 
quently clozapine as treatment for severe schizophrenia. 
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