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Mianserin suppositories (10±90 mg) were administered at bedtime to 16 patients with post-operative delirium (mean
age 69.5 years). By the Delirium Rating Scale (DRS: Trzepacz et al., 1988), the average score decreased from 21.2
prior to administration to 14.5 on the ®rst day of treatment and to 7.1 on the seventh day. Improvement was
observed in all cases (marked in 85 per cent and slight in 15 per cent). The plasma concentration of mianserin
was 65 ng/ml on day 1, 93 ng/ml on day 3 and 65 ng/ml on day 5, having reached therapeutic levels within 24 h of
beginning treatment. Decreases in the free-3-methoxy-4-hydroxyphenyl(ethylene)glycol (MHPG) concentrations in
plasma were observed after drug administration, but free-homovanillic acid (HVA) concentrations in plasma showed
no signi®cant change with the drug treatment. We consider mianserin suppositories to be an e�ective treatment for
post-operative delirium. # 1997 John Wiley & Sons, Ltd.
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INTRODUCTION

The number of patients with delirium seen at the
consultation liaison psychiatry service (CLS) at our
university hospital has increased over the last
10 years. We found this increase related in part
to the number of elderly patients who require
hospitalization in the intensive care unit. Haloper-
idol and other neuroleptics represent the standard
treatment in most parts of the world for delirium
not caused by alcohol or minor tranquillizer with-
drawal. In elderly patients neuroleptics frequently
cause oversedation which may be complicated by
fractures from falls, and by aspiration pneumonia.
Extrapyramidal symptoms may be severe, and
daytime activity of the patient may decrease in

association with disturbance of sleep±wakefulness
rhythm.

We have reported previously that mianserin,
a tetracyclic compound, may e�ectively treat
delirium in elderly patients as it has a rapid onset
and few side-e�ects (Nakamura et al., 1995).

Unfortunately no injectable preparation is avail-
able and mianserin tablets cannot be used for
post-operative delirium. Therefore, the e�ects of
mianserin suppositories (MS) were evaluated in
post-operative cases, applying the Delirium Rating
Scale (DRS; Trzepacz et al., 1988) and determining
free-3-methoxy-4-hydroxy-phenyl(ethylene)glycol
(MHPG) and homovanillic acid (HVA) concentra-
tions in plasma.

MATERIALS AND METHODS

This was an open-label study performed in 16 CLS
postoperative patients (13 males, three females).
Delirium was diagnosed based on DSM-IV criteria
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(American Psychiatric Association, 1994). Subjects
met the symptom severity criterion of a baseline
DRS total of 16. None could take oral medicine at
the time.

The average patient age was 69�5+
8�2 years �mean+SD�; with only one patient
under 60 and 53.8 per cent of patients in their
sixties. Among potentially causative diseases in
patients with delirium, malignant tumours ranked
®rst (56.3 per cent), followed by heart disease
(18.8 per cent), arteriosclerotic obliterans (12.5 per
cent), multiple fracture, and bleeding gastric ulcer.

MS were made of mianserin tablets (10 mg,
20 mg, and 30 mg) mixed with hard fat and put
into suppository containers.

Mianserin (10±90 mg) was administered rectally
once daily prior to bedtime. DRS scores prior to
and following treatment with MS were compared.
DRS ratings were scored over 24 h, and total scores
ranged from 0 to 32. The higher the score, the more
severe the delirium.

On the same day as the clinical ratings, 7 ml
of blood was sampled before breakfast, between
11.00 and 13.00 hours following administration
of the bedtime dose. Plasma was separated and
samples were stored at ÿ808C until analysis.
Plasma concentrations of mianserin were measured
in duplicate using the high-performance liquid
chromatography (HPLC) method of Suckow et al.,
(1982). Free MHPG and HVA concentrations also
were measured in plasma using gas chroma-
tography and mass spectroscopy (Hitachi M-80B,
Japan) according to the method of Elsworth et al.
(1983).

A control group, 15 healthy patients admitted to
Kurume University Hospital for 2 to 3 days for a
complete physical examination, participated as
controls for the plasma MHPG and HVA assays
(mean age 66.1 years, SD+9�5; seven males and
eight females).

Informed consent was obtained from each
patient and/or a family member.

Statistical analyses were performed using one-
way analysis of variance (ANOVA), the Kruskal±
Wallis test and Sche�e's test. A p value 50�05 was
regarded as statistically signi®cant.

RESULTS

E�ects of mianserin suppositories on delirium

The average pretreatment DRS score was 21�2+
3�4 �mean+SD; n � 16�: This signi®cantly

decreased to 14�5+6�1 �n � 16� following the ®rst
day of MS treatment, and 8�5+3�2 �n � 16� on the
third day of treatment (P < 0�05; Figure 1A).
Thereafter, the score remained at approximately
the same level. Average scores on the ®fth and
seventh days of treatment were 6�8+3�2 �n � 16�
and 7�1+3�3 �n � 10�; respectively. In seven of
16 patients (43.8 per cent) a dose increase on
the second day was necessary, after initial-dose
failure to improve the delirious state.

No side-e�ects of MS were observed in this
study. Initial doses of MS were 90 mg for one
patient, 60 mg for two patients, 40 mg for
three patients, 10 mg for one patient, and 30 mg
for the others. The average dose of MS was
39�2+20�2 mg=day �mean+SD� on the ®rst day,
51�5+27�0 mg=day on the third day, 53�8+
29�0 mg=day on the ®fth day, 55�7+32�1 mg=day
on the seventh day. Our results suggest that the
therapeutic e�ects of MS appear early, within the
®rst 3 days of treatment.

Changes in plasma mianserin concentrations
due to MS

The plasma concentration of mianserin was
64�5+45�4 ng=ml �mean+SD� on day 1, 92:6+
63:3ng=ml on day 3, and 65�1+65�5 ng=ml on day
5 (Figure 1B). The plasma mianserin concentration
reached a therapeutic level within 24 h of initiating
treatment (n � 10).

As some patients required increases in the
dose of MS at day 2, the plasma concentration of
mianserin may have been higher than for day 1.

Changes in free MHPG and HVA concentrations
in delirium

Items on the DRS were evaluated and free MHPG
and HVA concentrations were measured in plasma
on days 1, 3 and 5 of treatment for delirium.

With MS treatment the free MHPG concentra-
tion in plasma gradually decreased from 12�3+
5�5 ng=ml �mean+SD� on day 1, to 11�4+
5�6 ng=ml on day 3 and 8�0+4�7 ng=ml on day 5
(Figure 2A, n � 10�: A signi®cant di�erence
was observed between MHPG concentrations on
days 1 and 5.

The free HVA concentration in plasma also
gradually decreased from 51�4+71�2 ng=ml
�mean+SD� on day 1 to 19�7+14�1 ng=ml on
day 3 and 14�9+5�2 ng=ml on day 5 in patients in
the MS treatment group, although this di�erence
did not reach signi®cance (Figure 2B, n � 7).
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In the controls, the MHPG concentration was
3�7+1�9 ng=ml; and the HVA concentration was
12�2+8�1 ng=ml �n � 15�: The control DRS
score was 0�5+0�8 �mean+SD� re¯ecting the fact
that ®ve of these 15 subjects did not sleep well.
Comparison of these plasma results with those
from patients with delirium after days 1 and 3 of
MS administration revealed that the patients'
MHPG level was signi®cantly elevated.

Summarizing the data, MHPG concentration
tended to decrease as delirium improved with MS
treatment. The mean concentration was signi®-
cantly decreased on day 5 compared with that

on day 1. The HVA concentrations also gradually
decreased but not signi®cantly.

DISCUSSION

The present study set out to assess MS treatment
for post-operative delirium. At present inject-
able forms of neuroleptics such as haloperidol,
chlorpromazine and levomepromazine, and the
benzodiazepine diazepam, are used for treatment
of delirium when post-operative or other circum-
stances preclude oral medication. However, in
elderly patients neuroleptics frequently cause

Figure 1. (A) Time course of clinical e�ects of mianserin suppositories represented as scores determined
using the Delirium Rating Scale (DRS) of Trzepacz et al. (1988). One-way ANOVA measures were
performed for day 0 to day 7. Signi®cance of di�erences (P < 0�05) was assessed by Sche�e's test (n � 16).
(B) Time course of the e�ects of plasma mianserin concentration on delirium (n � 10). Clinical e�ects of
MS at a therapeutic plasma concentration were observed at day 1

Figure 2. Time course of the e�ects of MS on plasma free MHPG (A) and HVA (B)
concentrations in plasma of patients with delirium
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dangerous oversedation, severe extrapyramidal
symptoms or activity and sleep disturbances.

In this study, the clinical e�ectiveness of MS
and the therapeutic plasma concentrations of
mianserin were observed in the early stages of
treatment, as has been observed for mianserin
tablets (Nakamura et al., 1995). The prompt e�ect
of mianserin against delirium contrasts with its
delayed antidepressant e�ects. Mianserin tablets
produce more rapid e�ects than MS and require
lower doses. However, MS can be used when oral
medications are contraindicated.

Changes in free MHPG concentrations during
the delirious states re¯ects those we have reported
elsewhere in other patients (Nakamura et al., 1997).
While facilitating the release of noradrenaline (NA)
by blocking NA receptors in presynaptic terminals,
mianserin enhances the metabolism and turnover
of NA in e�ecting its antidepressive action
(Marshall, 1983). Although MHPG, a metabolite
of NA, should increase with the administration of
mianserin, in the present study it was found to
decrease with improvement in the delirious state.
Haloperidol is also believed to increase the forma-
tion of MHPG by blocking dopamine and NA
receptors in postsynaptic terminals, but again we
found that free MHPG concentrations in plasma
gradually decreased with haloperidol administra-
tion as the delirium improved (Nakamura et al.,
1997). Thus, these changes were thought to re¯ect
changes in delirium, and it seems possible that
MHPG is increased during delirium.

There is experimental evidence that mianserin
possesses other actions such as the blockade of
serotonin (5-HT2 ; North and Uchimura, 1989),
histamine (H1 ; Kanba and Richelson, 1984), and
NA (a1) receptors (Richelson and Pfenning, 1984;
Hata et al., 1987) with the induction of sedative
and hypnotic actions which in¯uence the sleep±
wake rhythm. In addition, hallucinogenic drugs
and the 5-HT precursor, 5-hydroxytryptophan,
cause a head-twitch behaviour in mice and rats
which is associated with hallucinogenic activity in
humans (Corne and Pickering, 1967; Yamamoto
and Ueki, 1981). It has been reported that the 5-HT
agonist, mescaline, induces head-twitches that can
be inhibited by various 5-HT antagonists; antag-
onism of mescaline correlates with inhibition of
[3H]-spiroperone binding to the rat prefrontal
cortex in vitro (Muramatsu et al., 1988). These
®ndings indicate that the head-twitches induced by
mescaline are mediated by central 5-HT2 receptors.
Therefore, mianserin, a 5-HT2 antagonist (Hata

et al., 1987; North and Uchumira, 1989) may
directly reduce hallucinations by this mechanism.
However, as we did not measure 5-HIAA, a
metabolite of 5-HT metabolism in this study,
the mechanism of the anti-delirium action is
uncertain.

While the conclusions that can be drawn from
this study are limited by the absence of a placebo
group, and the open-label nature of the trial and
assessments, a placebo-controlled study may be
di�cult to undertake in such a population. In
addition our results in part may also include the
natural history of delirium in the elderly patients.
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