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Sirs, 
Objective analysis of placebo response by substitu- 
tion tests 

We wish to report a brief study undertaken by us 
for a differential evaluation of the psychological 
and psychomotor components of placebo effect. 
The evaluation was undertaken by making use of 
horizontal visual analogue scale (Bond and Lader, 
1974) for subjective feeling of sedation/excitation 
and, substitution tests namely, Digit Symbol 
Substitution Test (DSST) and Digit Letter Substi- 
tution Test (DLST) for objective evaluation of 
psychomotor skill (Natu and Agarwal, 1995). 

Thirty-three medical students (males = 17, 
females = 16) aged 22-24 years volunteered to 
participate in the trial. Being medical students 
belonging to the same batch, they can be con- 
sidered to possess similar intellectual and academic 
profiles with adequate awareness regarding drug 
and placebo effect as well as a reasonable capacity 
for self observation and reporting. A verbal 
informed consent was obtained from the subjects 
since such experiments are frequently used to 
demonstrate the placebo response to medical 
students. The subjects were adequately trained 
for psychomotor tests before entering the actual 
study. 

The practice sessions and the trial sessions were 
conducted during the same time of the day between 
9 am and 9.30 am. At the beginning of the trial 
volunteers were asked to indicate their feeling of 
alertness on VAS with ‘normal’ in the centre, 
‘sedation’, on one end and ‘excitation’ on the other. 
Following this, DSST and DLST were admin- 
istered one after another in the same manner as 
described by Natu and Agarwal (1995). Then the 
volunteers were asked to swallow one capsule 
along with 100 ml water. These identical-looking 
glucose-filled capsules were kept in three different 
containers marked A, B, and C. The subjects were 
informed that one group may get a stimulant drug, 
another group may get a sedative drug and the 
third group would get an inactive placebo. Thus, it 
was camed out as a single blind trial. The distribu- 
tion of capsules was done in a randomized manner. 

Hence three groups of 11 volunteers each were 
formed. 

Subjective effect of the placebo treatment was 
assessed after 30 min on VAS. As compared to 
‘normal’ indicated by all the participants at the 
beginning of study, following placebo administra- 
tion it was observed that 25 out of 33 subjects 
reported sedation of varying intensity with a VAS 
score ranging from 5 to 50 mm with a mean value 
of 21 mm. The remaining eight subjects indicated 
‘normal’ and none reported excitation even though 
they were told that some may get a stimulant drug. 
It was interesting to observe that 75 per cent of the 
volunteers were found to be placebo reactors and 
all of them responded with a feeling of sedation. 
Some of them considered themselves drowsy, 
dreamy and mentally slow. In view of this sub- 
jective feeling of sedation a negative impact on 
psychomotor performance was possible. However, 
it was interesting to note that the objective assess- 
ment by the two tests namely DSST and DLST, 
which can measure speed and accuracy of eye-to- 
hand coordination and cognitive functions as well, 
did not show any significant change in the mean 
score (Table 1). 

Since the substitution tests are known to indicate 
a decrease in level of psychomotor performance 
under the effects of sedative agents (Mattila et al,, 
1988), the present observation may be considered 
to demonstrate that the psychomotor skill as 
assessed objectively has not been adversely affected 
under the circumstances even though a subjective 
feeling of sedation was reported by many volun- 
teers. Further, this finding can also be considered 
to indicate the fact that both DSST and DLST 
have a similar validity in measuring the effect on 
psychomotor performance. 

Table 1. Effect of placebo on substitution test scores 
(mean f SE) 

~~ ~ ~ ~~ ~~ ~ ~~ 

Substitution test Control After placebo 
DSST 
DLST 

76+11 75f9 
67k6 69*7 

0 1996 by John Wiley & Sons, Ltd. 
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Sirs, 
Serotonergic syndrome after concomitant use of 
moclobemide andfluoxetine 

The serotonergic syndrome is a complex reaction 
characterized by the co-existence of multiple 
symptoms, which include psychiatric symptoms; 
(euphoria, dysphoria, confusion), as well as neuro- 
logical symptoms (restlessness, agitation, tremor, 
myoclonus, incoordination). Other symptoms in- 
clude tachycardia, hypo/hyperthermia, diarrhoea 
and diaphoresis (Sternbach, 199 1). This syndrome 
is most commonly the result of the interaction 
between the classical monoamine oxidase inhibi- 
tors and serotonergic agents, specifically the SSRIs 
(Feighner et al., 1990; Beasly et at., 1993). 

Moclobemide, a reversible, selective monoamine 
oxidase A inhibitor differs from the classical 
MAOIs. It does not possess monoamine releasing 
properties or re-uptake inhibiting properties and is 
not prone to accumulation (Amrein et al., 1992; 
Fitton et al., 1992; Dingemanse, 1993; Callingham, 
1993). 

Post-marketing surveillance data collected by 
the manufacturers of moclobemide, Roche 
included 71 cases of sequential treatment with 
SSRIs and moclobemide. No evidence was found 
of increased incidence or severity of adverse reac- 
tions, and apart from one possible idiosyncratic 
reaction no evidence of the serotonin syndrome 
was found. Eighteen cases of concomitant (simul- 
taneous) treatment with various SSRIs were found 
following post-marketing surveillance. Thirteen 
had been treated with fluoxetine and moclobemide. 
Headache was the only adverse event, reported in 
two of these cases (Dingemanse et al., 1993). 

An open study by Joffe and Bakish (1994) 
investigated the safety and efficacy of the SSRI’s 

sertraline and fluvoxamine combined with moclo- 
bemide in the treatment of 11 patients with various 
DSM-III-R diagnoses. The combination was 
reported to be well tolerated, with insomnia being 
the most common side-effect. 

Nevertheless, case reports of potential moclo- 
bemide-SSRI interactions have appeared. Five 
fatal cases of serotonin syndrome after moclo- 
bemide-citalopram or moclobemide-clomipra- 
mine overdoses were discussed in a letter to the 
Lancet (Neuvonen et al., 1993), one case of sero- 
tonin syndrome caused by a moclobemide-clomi- 
pramine interaction is reported by Spigset et al., 
(1993) and fatal cases of moclobemide-clomipra- 
mine interaction are documented (Kuisma, 1995; 
Hernandez et al., 1995). 

CASE REPORT 
Patient M. L. had been diagnosed as suffering from 
bipolar mood disorder and treated for a major 
depressive episode with psychotic features with 
moclobemide 450 mg daily, and fluoxetine 40 mg 
daily. She had been on this medication for 3 weeks 
in another hospital prior to discharge and had been 
well in hospital and for 1 week after discharge. Her 
blood pressure, pulse and mental state were normal 
at all times. Adverse symptoms started 1 week after 
discharge, and on admission to the ward she was 
disorientated, incoherent, barely able to speak, and 
also showed marked muscular rigidity and hyper- 
tonicity. She was carried into the ward as she was 
unable to walk or flex enough to be transported in 
a wheelchair. A tachycardia of 118lmin and raised 
blood pressure of 200/120 mmHg were present. 

She was on other medication for comorbid 
medical conditions, which included hypercholest- 
erolaemia, possible previous myocardial infarction 
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(in 1993), hypothyroidism, previous deep vein 
thrombosis (in 1993) and hypertension. These 
medications were: simvastatin 10 mg daily, war- 
farin 5 mg daily, thyroxine 0.1 mg daily, potassium 
supplementation, atenolol 50 mg daily and oxaze- 
pam 10 mg nocte. The patient recovered rapidly, in 
less than 72 h, when moclobemide was stopped and 
fluoxetine reduced to 20 mg. There were no 
sequelae. 

We considered this to be a possible case of 
serotonergic syndrome, caused by concomitant use 
of fluoxetine and moclobemide, although symp- 
toms only started 4 weeks after commencement of 
treatment. A possible explanation for the delayed 
reaction may be the role of moclobemide meta- 
bolites in the interaction. The metabolites M2 and 
M4 display MAO-B inhibitory activity in the rat 
(Jauch et al., 1990) and may accumulate with time. 
Further possible factors are that fluoxetine levels 
accumulate in time due to its long half-life, as well 
as the fact that moclobemide clearance decreases 
after a week of multiple dosing, which may be 
related to either moclobemide or metabolite 
inhibition of clearance (Schoerlin et al., 1987). 

In conclusion, the serotonin syndrome appears 
to be a rare yet serious interaction. Caution seems 
to be indicated if combined treatment of moclo- 
bemide on SSRI has to be used, and a high index of 
suspicion regarding the development of a drug 
interaction is warranted in these cases. 
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