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Abstract OBJECTIVE. The present double blind-placebo controlled study was carried 
out to assess whether melatonin (3 mg p.o., fast release form) could be useful 
to reduce benzodiazepine dosage in old patients with minor sleep distur-
bance. The possible correlation of urinary excretion of 6-sulphatoxymelato-
nin (aMT6s) before starting treatment and outcome of treatment was also 
examined. 
METHODS. Forty-fi ve patients (36 females, 70.5 ± 13.1 years old) regularly 
taking anxiolytic benzodiazepines in low doses were studied. Overall qual-
ity of morning freshness, daily alertness, sleep quality, and sleep onset and 
offset time were assessed from structured clinical interviews and from logs 
completed by the patients. Patients were randomized to receive either mela-
tonin or placebo for 6 weeks. On day 14 of treatment, benzodiazepine dose 
was reduced by half and on day 28, it was halted. No signifi cant modifi cations 
of sleep or wakefulness were detected after benzodiazepine withdrawal. As 
compared to basal, there was a general lack of changes in quality of wake-
fulness or sleep in patients taking melatonin or placebo. Sleep quality of 
patients taking melatonin during the fi rst two weeks of treatment was sig-
nifi cantly lower than that of placebo. Melatonin advanced sleep onset by 
27.9 ± 11.9 min and decreased signifi cantly the variability of sleep onset time 
(p= 0.03). The urinary concentration of aMT6s prior to the study did not 
correlate with any parameter examined. 
CONCLUSION. The present study does not support melatonin effi cacy to 
reduce the use of benzodiazepines in low doses. This contrasted with the 
demonstrable effectiveness of melatonin to reduce benzodiazepine consump-
tion in insomniac patients when used in hypnotic amounts.
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Introduction
Several studies have indicated that in aged patients 

with primary insomnia taking benzodiazepines, mel-
atonin is effective to halt or reduce benzodiazepine 
consumption [1–6]. For example, we reported that 13 
out of 20 insomniac patients taking benzodiazepines 
together with melatonin, benzodiazepine use could be 
stopped and in other 4 patients benzodiazepine dose 
could be decreased to 25–66 % of initial doses [6]. The 
data agreed with the effi cacy of melatonin treatment 
to increase sleep effi ciency and total sleep time and 
to decrease wake after sleep onset, sleep latency and 
number of awakenings in elderly subjects who have 
been taking benzodiazepines and had low melatonin 
output [5]. Moreover, a rapid reversal of tolerance to 
benzodiazepine hypnotics by treatment with oral mel-
atonin has been observed [3]. 

In a study including 34 insomniacs kept on benzo-
diazepine therapy and who received melatonin (2 mg 
in a controlled-release formulation) or placebo for 6 
weeks, the patients were encouraged to reduce their 
benzodiazepine dosage 50% during week 2, 75% dur-
ing weeks 3 and 4, and to discontinue benzodiazepine 
therapy completely during weeks 5 and 6 [4]. Four-
teen of 18 subjects who had received melatonin ther-
apy, but only 4 of 16 in the placebo group, discon-
tinued benzodiazepine therapy, sleep-quality scores 
being signifi cantly higher in the melatonin therapy 
group. 

Since many old patients with minor sleep distur-
bance received benzodiazepines in anxiolytic doses, 
we carried out the present study to assess whether 
melatonin could be useful to reduce low benzodiaz-
epine dosage as it is in insomniac patients treated 
with hypnotic benzodiazepines. A double blind-pla-
cebo controlled study on the effi cacy of a 3 mg-mela-
tonin dose p.o. (fast release form) was carried out. A 
possible correlation of urinary excretion of 6-sulpha-
toxymelatonin (aMT6s) before starting treatment and 
outcome of treatment was also examined.

Methods
Forty-fi ve patients (36 females) were included in 

the study. The participants gave written informed 
consent for the study. The study was monitored by an 
independent Ethics Committee. The mean ± S.D. age 
of patients was 70.5 ± 13.1 years. Most patients were 
taking low doses of anxiolytic benzodiazepines as fol-
lows: in the melatonin group, 34% of patients were 
taking lorazepam, 22%  alprazolam, 22% bromazepam 
and 22% were taking other benzodiazepines. In the 
placebo group, 33% were taking alprazolam, 27% bro-
mazepan, 15% lorazepam and  25% were taking other 
benzodiazepines. The mean doses of the anxiolytic 
benzodiazepines taken were: alprazolam, 0.66 ± 0.46 
mg/day; lorazepam,1.62 ± 0.77mg/day and bromaze-
pan, 3,0 ± 1.06 mg/day. The following exclusion crite-
ria (assessed in structured interview) were used: pres-
ence of any kind of organic or psychiatric disorder, 
past history of neurological disorder, alcohol abuse or 
addiction to other drugs, or heavy smoking habits. 

The experimental design of the study is outlined 
in Fig. 1. Patients were initially interviewed by expe-
rienced physicians and a questionnaire [7] dealing 
with demographics and quality of wakefulness and 
sleep was distributed. All individuals in the study 
received placebo for 7 days and any patient exhibit-
ing an improvement >30% of basal assessment was 
excluded from the study. In this way 66 out of 81 
patients remained in the study and were randomized 
to receive gelatin capsules containing 3 mg of mela-
tonin as immediate release form (MelatolR, Elisium 
S.A., Buenos Aires) p.o. daily 30 min before expected 
sleeping time (as assessed from clinical interviews 
of the patients) or placebo for 6 weeks. Twenty-one 
patients were excluded from the fi nal analysis because 
they failed to complete all stages of the study.

Table 1 summarizes the demographic data in the 
two groups of patients. No signifi cant statistical differ-
ences were detected between groups, nor in the ben-
zodiazepine dosage schedule receiving by the patients 

Interview 1:
Assessment of 

Sleep

Interview 2:
Exclusion of patients showing
 >30% improvement with pla-

cebo

Randomization
Day 1

Interview 5:
Final assessment 

of Sleep

Day 42

Interview 4:
Suppression
of BZP dose

Day 28

Interview 3:
Reduction of

BZP dose by half

Day 14

Placebo
23 patients

Melatonin
25 patients

Placebo
for 7 days

Figure 1. Experimental design of the study. All individuals received placebo for 7 days and any patient exhibiting 
an improvement >30% of basal assessment was excluded from the study. For details, see text.
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Table 1. Demographic data of the patients included in the 
study

Mean ± SD Melatonin-treated Placebo-treated 

Number (female)     24 (19)    21 (17) 
Age (years)   70.1 ± 16.8 71.0 ± 7.3 
Body weight (kg)   67.3 ± 23.6   65.5 ± 22.4 
Height (cm) 155.0 ± 31.6 144.6 ± 47.2 
Urinary aMT6s (µg)   6.1 ± 6.7   14.7 ± 17.2

(data not shown). Likewise, urinary concentration of 
aMT6s prior to the study did not differ signifi cantly 
between groups.

Besides the structured clinical interviews, daily 
logs completed by the patients on quality of morning 
freshness, daily alertness and sleep and daily sleep 
onset and offset times were used for assessment of the 
changes arising after treatment. The patients were 
asked to evaluate the quality of morning freshness, 
daily alertness and sleep (readiness to fall asleep and 

Figure 2. Effect of melatonin or placebo on subjective assessment of morning freshness, daily alertness and 
sleep quality, as derived from patient’s log data. Shown are the means ± SD of 24 patients (melatonin) and 21 
patients (placebo). Sleep quality of patients taking melatonin during the fi rst two weeks of treatment (line) was 
lower than that of placebo as shown by a factorial ANOVA (p= 0.027).
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quality of sleep) graphically in a scale rated from 0 to 10 (visual 
analogic scale). The sum of scores for readiness to fall asleep 
and quality of sleep was taken as an index of sleep quality.

On day 14 of treatment (clinical interview 3) benzodiazepine 
dose was reduced by half; on day 28 (clinical interview 4) all 
benzodiazepine treatment was halted (Fig. 1). A fi nal clinical 
assessment was made on day 42 of treatment.

For aMT6s measurement, urine was collected during 12 h 
(from 18:00 h to 06:00 h). aMT6s was measured by a specifi c 
RIA [8]; the intra- and interassay coeffi cients of variation were 
6–8 %. Potential adverse effects were monitored throughout 
the study by an incumbent physician. 

Results were statistically analyzed by a repeated-measures 
multivariate analysis of variance (ANOVA). A SPSS software 
version 10.1 (SPSS Inc., Chicago, ILL) was used.

Results
Figure 2 shows treatment effi cacy, as derived from patient’s 

log data. There was a general lack of signifi cant changes in 
subjective assessment of morning freshness and daily alert-
ness, as well as of sleep quality of patients taking melatonin 
or placebo. In addition, there was no signifi cant modifi cation 
of sleep quality, nor wakefulness, after benzodiazepine with-
drawal (Fig. 3). 

Visual inspection of Fig. 2 indicates that sleep quality of pa-
tients taking melatonin during the fi rst two weeks of treatment 
was lower than that of placebo. This was statistically substanti-
ated by a factorial ANOVA indicating a signifi cant “treatment x 
time” interaction as far as sleep quality (p< 0.02). A segregated 
factorial ANOVA applied to the fi rst two weeks of treatment 
indicated signifi cantly less sleep quality in those patients tak-
ing melatonin (p= 0.027).

The effect of treatment on sleep onset time is depicted in 
Fig. 3. Melatonin advanced sleep onset by 27.9 ± 11.9 min (p= 
0.0001) and decreased signifi cantly the variability of sleep 
onset time as compared to placebo (p= 0.03). No effect of treat-
ment on sleep offset time was found (results not shown).

The urinary concentration of aMT6s prior 
to the study did not correlate signifi cantly 
with any parameter examined (results not 
shown).

Discussion
In the elderly, sleep disturbance is com-

plex and often diffi cult to relieve because the 
physiologic parameters of sleep normally 
change with age. Many times, old patients 
with minor sleep disturbance received, on a 
long-term basis, anxiolytic benzodiazepines 
or sedative-hypnotic benzodiazepines in low 
doses, for relief of a disturbance that has nu-
merous, often concurrent etiologies, includ-
ing medical conditions, medication or poor 
sleep hygiene [9]. Since any long-term use 
of benzodiazepines should be avoided, par-
ticularly in the elderly, appropriate strate-
gies to decrease or to halt benzodiazepine 
use should be welcome.

Although melatonin was effective to re-
duce hypnotic benzodiazepine consumption 
in aged patients with established insomnia 
[1–6], there is no information on the possi-
ble melatonin effi cacy to reduce benzodiaze-
pines when they are employed in low, anx-
iolytic doses. That the patients included in 
the present study were taking benzodiaze-
pines on reasons other than an established 
sleep disturbance was indicated by the lack 
of subjective changes in sleep quality after 
reduction to half (weeks 3 and 4) or the sup-
pression of benzodiazepine dose (weeks 5 
and 6). 

Our results indicate that melatonin lacked 
to affect subjective assessment of wakeful-
ness or sleep in this group of patients with 
minor sleep disturbance. This contrasted 
with the demonstrable sleep-promoting ac-
tivity of melatonin in a wide variety of sleep 
disorders in the elderly [1,5,10–20]. Rather, 
during the fi rst two weeks of the study (in 
which melatonin treatment co-existed with 
benzodiazepines), a decrease in subjective 
assessment of sleep quality was observed. 
Collectively, the present results do not sup-

Figure 3. Effect of melatonin or placebo on sleep 
onset time. Shown are the means + SD of 24 patients 
(melatonin) and 21 patients (placebo). Melatonin 
advanced sleep onset (t= 15.19, p= 0.0001, one-
sample t-test) and decreased signifi cantly the vari-
ability of sleep onset time as compared to placebo 
(p= 0.03, Levene Test for homogeneity of variances).
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port the use of melatonin to decrease benzodiazepines 
when these drugs are indicated mainly as anxiolyt-
ics. 

Melatonin, however, was not devoid of activity in 
the group of patients examined. Melatonin advanced 
sleep onset and decreased signifi cantly variability of 
sleep onset time as compared to placebo. While the 
use of melatonin as a circadian-active agent is sup-
ported by several studies [21–26], melatonin effi cacy 
to reduce variability of the sleep onset time was fi rst 
described in demented patients exhibiting sundown-
ing [1,13,14] and is the basis for the indication of 
melatonin as an effective therapy of sundowning in 
Alzheimer’s disease [27,28].

A last aspect of this study deserves comment. The 
urinary concentration of aMT6s prior to the study 
did not correlate signifi cantly with any parameter 
of wakefulness or sleep examined. Circulating mel-
atonin undergoes hepatic metabolism to 6-hydrox-
ymelatonin, which is immediately conjugated to yield 
aMT6s and is excreted in urine as the main melato-
nin metabolite (accounting for more than 70% of the 
melatonin secreted). Although some results point out 
to a correlation of melatonin production with qual-
ity of sleep in the elderly [5] other observations do 
not support such a correlation [29–31]. Generally, the 
urinary excretion of aMT6s correlated negatively and 
signifi cantly with age, but not with intensity of sleep 
disorder or outcome of treatment [6,32]. 
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