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Lasting treatment effects in a postmarketing surveillance
study of prolonged-release melatonin
Goran Hajak®P, Kathrin Lemme® and Nava Zisapel®®

Surveillance studies are useful to evaluate how a new
medicinal product performs in everyday treatment and how
the patient who takes it feels and functions, thereby
determining the benefit/risk ratio of the drug under real-life
conditions. Prolonged-release melatonin (PRM; Circadin)
was approved in Europe for the management of primary
insomnia patients age 55 years or older suffering from poor
quality of sleep. With traditional hypnotics (e.g.
benzodiazepine-receptor agonists), there are concerns
about rebound insomnia and/or withdrawal symptoms. We
report data from a postmarketing surveillance study in
Germany on the effects of 3 weeks of treatment with PRM
on sleep in patients with insomnia during treatment and at
early (1-2 days) and late (around 2 weeks) withdrawal. In
total, 653 patients (597 evaluable) were recruited at 204
sites (mean age 62.7 years, 68% previously treated with
hypnotics, 65% women). With PRM treatment, the mean
sleep quality (on a scale of 1-5 on which 1 is very good and
5 is very bad) improved from 4.2 to 2.6 and morning
alertness improved from 4.0 to 2.5. The improvements
persisted over the post-treatment observation period.
Rebound insomnia, defined as a one-point deterioration in
sleep quality below baseline values, was found in 3.2%
(early withdrawal) and 2.0% (late withdrawal). Most of the
patients (77%) who used traditional hypnotics before PRM

Introduction

Circadin, a prolonged-release formulation containing 2 mg of
melatonin (PRM), is an innovative treatment for primary
insomnia in patients aged 55 years or older with sleep pro-
blems characterized by poor quality of sleep. Circadin was
launched in Europe in 2008. It is the first drug to be approved
in a new class of sleep medications (melatonin receptor ago-
nists) and has a different mode of action from the traditional
benzodiazepines and benzodiazepine-like hypnotic drugs
(modulators of GABA-A receptors). In randomized-controlled
clinical trials versus placebo, it showed improvements in
quality of sleep, morning alertness, and quality of life as well
as of other sleep and daytime parameters over treatment
periods of 3 weeks—6 months (Garfinkel ¢ @/, 1995; Lemoine
e al., 2007; Wade e al., 2007, 2008, 2010, 2011; Luthringer
et al., 2009). After drug cessation, there were no signs of
rebound insomnia or withdrawal symptoms after 3 weeks or
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treatment had stopped using them and only 5.6% of naive
patients started such drugs after PRM discontinuation. PRM
was well tolerated during treatment and the most frequently
reported adverse events were nausea (10 patients, 1.5%),
dizziness, restlessness and headache (five patients each,
< 1%). There were no serious adverse events and no
adverse events were reported after discontinuation. The
persisting treatment effect and very low rebound rate
suggest a beneficial role of sleep-wake cycle stabilization
with PRM in the treatment of insomnia. Int Clin
Psychopharmacol 30:36-42 © 2014 Wolters Kluwer

Health | Lippincott Williams & Wilkins.
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6 months of treatment (Lemoine ¢ @/., 2007; Luthringer ¢z al.,
2009; Wade & a/., 2011).

With traditional sleep medications, there are concerns
about rebound insomnia and/or withdrawal symptoms
(Roth ez al., 2001; Wilson ¢z al., 2010). Rebound insomnia
is defined as a worsening of the insomnia parameters
below pretreatment values and withdrawal symptoms
appearing as adverse effects, both occurring after dis-
continuation of treatment. Rebound may be interpreted
as worsening of a patient’s symptoms and as the
appearance of withdrawal symptoms related to physical
dependency by the physician. This may lead both the
patient and the physician to restart hypnotic intake. It is
logically apparent with such a connection that resuming
medication increases the risk of long-term use and may
form an essential prerequisite in the cause of drug
dependence (Hajak er @/, 1998). Randomized clinical
trials, although essential for registration purposes, often
fail to reflect the real-life usage of a drug in the general
population, including the real-life risk of rebound and
occurrence of withdrawal symptoms (Hajak e a/., 1994)
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that could be detected in noninterventional studies
(Hajak and Bandelow, 1998). Ultimately, it is how a new
medicinal product performs in everyday life and how the
patient who takes it feels and functions that determines
the real benefit/risk ratio of the drug.

The aim of this postmarketing surveillance study was to
investigate discontinuation, withdrawal, and rebound
effects of Circadin (PRM) in a heterogeneous population
with insomnia and being treated by physicians practicing
in outpatient and under prescribing conditions according
to the Summary of Product Characteristics. Sleep quality
and morning alertness during treatment and at early
(within days) and late (within weeks) withdrawal were
assessed. Rebound insomnia was measured as a worsen-
ing of sleep quality and/or morning alertness after dis-
continuation of treatment below pretreatment levels.
Withdrawal symptoms were evaluated by comparing the
incidence of adverse events (AEs) during treatment and
after discontinuation of treatment.

Patients and methods

Conduct of the study

This prospective, referenced, cohort study of PRM in
insomnia was approved by the Ethics Committee of the
University of Regensburg, Germany. The study was
notified pursuant to Art 67 §6 German Drug Law
(Arzneimittelgesetz) to the National Association of
Statutory Health Insurance Physicians and the German
Federal Institute for Drugs and Medical Devices.

There was no onsite monitoring during the study and no
special requirements of treatment or diagnostic proce-
dures. The data were checked for plausibility and
adherence to the observational protocol. Missing data
related to mandatory parameters were queried, but left
missing if queries remained unanswered.

Patients were informed by the physician about the study
and provided their written consent to have data stored
and processed in accordance with the applicable law for
data protection.

Patient population

The sample size as agreed with the European authorities
was 625 patients. With an estimated dropout rate of 20%,
at least 500 patients were expected to have an evaluable
withdrawal period. The patients were adult outpatients
with insomnia requiring a pharmacological intervention,
as diagnosed by the treating physician. Patients for whom
a PRM treatment was prescribed and who were sched-
uled for a routine visit after treatment could be included
in the study. The use of PRM was based solely on
patients’ medical needs, as judged by the physician,
reflecting current medical practice. The patients were
instructed to take one PRM 2 mg tablet 2 h before bed-
time for a duration of 3 weeks, as recommended in the
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Circadin (RAD Neurim Pharmaceuticals Litd, Reading,
Berkshire, UK) Summary of Product Characteristics.

Patients were asked to come back ~2 weeks after dis-
continuation of the PRM treatment, as part of a routine
follow-up of a new drug treatment. For the documenta-
tion of results, case report forms with documentation
were provided for baseline (treatment start) and follow-
up comprising the data collection during treatment, at
early withdrawal (within 2 days of treatment dis-
continuation), or at late withdrawal (~2 weeks after
treatment discontinuation).

Parameters

At baseline, the following parameters were recorded: sex,
age, height, weight, severity and duration of insomnia,
concomitant illnesses, concomitant medication (including
the most recent insomnia treatment), and reason for
starting PRM treatment, PRM start date, and patient-
reported quality of sleep and morning alertness. At the
post-treatment visit, the following parameters were
measured: duration of and compliance with PRM intake,
date and reason for discontinuation, concomitant sleep
medication during and after PRM treatment, quality of
sleep, morning alertness, and AEs. For sleep quality,
morning alertness, and AEs, the patients had to provide
separate assessments of the time during ongoing treat-
ment, the first 2 days after discontinuation (early with-
drawal), and 2 weeks after discontinuation of PRM (late
withdrawal) (Fig. 1).

Sleep quality was classified as 1=very good, 2=good,
3 =fair, 4 =bad, and 5 =very bad. Morning alertness was
classified as 1=completely alert, 2=alert, 3="fair,
4 =tired, and 5=very tired. An improvement or dete-
rioration in sleep quality or morning alertness was
defined as a change (decrease) of at least one point from
baseline.

AEs were coded according to MedDRA (version 12.0).

Fig. 1

Questions at each visit:

*How would you describe your sleep quality?

*How would you describe your feeling after you wake-up?
*Did the patient report any adverse event?

At early and late withdrawal

e —A——
~— -
[ 3 weeks Circadin treatment J [ No treatment J

e L Y — |

T 3 weeks 1\

During treatment

Post-treatment
visit

Baseline visit

Study design.




38 International Clinical Psychopharmacology 2015, Vol 30 No 1

Statistical analysis

The all-patients-treated set (APTS) was defined as all
patients who had at least one intake of PRM. The APTS
data set was used for the safety analysis. The full-analysis
set (FAS) was defined as all patients in the AP'T'S with
post-treatment documentation of sleep quality or morn-
ing alertness or AE.

The efficacy and safety data were analyzed using
descriptive statistics (mean, SD, minimum, first quartile,
median, third quartile and maximum, or the frequency
distribution, depending on the type of value). To eval-
uate rebound insomnia with the parameters sleep quality
and morning alertness, two-sided 95% confidence inter-
vals (CIs) were calculated. All analyses were carried out
using statistical analysis system (SAS, version 8.2, North
Caroline, USA).

Results

Patient population

The study was carried out from July 2008 to April 2009 at
204 sites in Germany. During that period, 653 patients
were recruited. As one patient was not treated with PRM,
the AP'T'S comprised 652 patients. As 55 patients had no
post-trecatment data, the FAS comprised 597 patients
(Fig. 2).

Almost two-thirds of the patients in the FAS were
women (65%). The patients’ mean+SD age was
62.7£10.3 years. Sixty (10.1%) patients were younger
than 55 vyears old. The meanzSD height was
176.4£6.0cm for men and 165.1£6.0cm for women.
The mean+SD body weight was 82.8+11.4 kg for men
and 72.0£11.8 kg for women (Table 1).

Concomitant diseases were reported by 400 (67.0%)
patients, the most frequent being hypertension in 251
(42.0%) patients. Diseases affecting more than 10% of
patients included diseases of lipid metabolism in 119
(19.9%) patients, diabetes mellitus in 69 (11.6%), and
coronary heart disease in 65 (10.9%). Concomitant med-
ication for conditions other than insomnia was taken by
520 (87.1%) patients. The most frequent ones were
antihypertensives in 144 (24.1%) patients, anti-
depressants in 123 (20.6%), lipid-lowering drugs in 100
(16.8%), and antidiabetic drugs in 59 (9.9%).

At baseline, 318 (53.3%) patients had moderate insomnia
and 226 (37.9%) had severe insomnia. The majority of
patients (538 patients, 90.1%) had a documented dura-
tion of insomnia of more than 1 month (Table 1). In total,
406 (68.0%) patients had been treated previously for
insomnia. The most frequently prescribed medications
were zopiclone (127 patients, 21.3%) and zolpidem (126
patients, 21.1%).

The most frequent reasons for starting PRM treatment
were insomnia (289 patients, 48.4%) and lack of efficacy
of previous insomnia treatment (99 patients, 16.6%). The

incidence of other reasons was less than 5%. The
mean+SD treatment duration in the study was
24.9+11.7 days. In total, 460 (77.1%) patients received a
treatment of 3 weeks or longer, whereas 133 (22.3%)
patients took the medication for less than 3 weeks (no
data for four patients). The most frequent reasons for
premature discontinuation were not specified (14.2%),
patient’s wish (3.0%), lack of efficacy (2.3%), and AE
(2.2%). The mean=SD time between treatment dis-
continuation and the post-treatment visit was 15.4%+
10.8 days. Patient compliance with medicine was high,
with 506 (84.8%) patients reporting daily intake during a
3-week period, 55 (9.2%) patients reporting 1-3 tablets
not taken, and only eight (1.3%) patients reporting four or
more missed tablets.

Efficacy (full-analysis set, N=597)

Sleep quality

During treatment, the percentage of patients with good
sleep quality rated 1-3 (very good, good, fair) increased
from 42 (7.1%) patients at baseline to 462 (77.4%)
patients (Fig. 3a). The mean+SD sleep quality rating
during treatment improved from 4.2%0.6 at baseline to
2.6 1.1 during treatment. Sleep quality improved during
treatment by at least one point from baseline in 486
(81.4%) patients. For 90 (15.1%) patients, there was no
change in sleep quality, whereas 17 (2.8%) patients and
two (0.3%) patients reported a worsening of sleep quality
of one or two points, respectively.

The improvement in sleep quality persisted beyond the
PRM treatment period (Fig. 3a). The mean+ SD value
was 2.7+ 1.0 during early withdrawal and 2.8+ 1.0 during
late withdrawal and was therefore only slightly different
from the on-treatment values and clearly better than the
baseline values. Sleep quality remained improved by at
least one point compared with baseline for 478 (80.1%)
patients at immediate withdrawal and for 396 (66.3%)
patients at late withdrawal.

Morning alertness

The percentage of patients with a rating of morning
alertness of 1-3 (completely alert, alert, fair) increased
from 87 (14.6%) patients at baseline to 472 (79.1%)
patients during treatment (Fig. 3b). The mean+SD
morning alertness rating improved from 4.0+£0.8 at
baseline to 2.5£ 1.0 during treatment. Morning alertness
improved during treatment by at least one point as
compared with baseline in 452 (75.7%) patients. For 105
(17.6%) patients, there was no change in morning alert-
ness, whereas 20 (3.4%) patients, four (0.7%) patients,
and one (0.2%) patient reported a worsening of sleep
quality of one, two, or three points, respectively.

The improvement in morning alertness persisted beyond
the PRM treatment period (Fig. 3b). The meanzSD
morning alertness rating remained at 2.5+ 1.0 both during
the immediate and during the late withdrawal phase, and
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characteristics.

Table 1 Baseline characteristics of the study population

N Mean + SD

Men

Age (years) 210 63+10

Height (cm) 210 176.4+6

Weight (kg) 210 82.8+11.4
Women

Age (years) 387 62.5+10.5

Height (cm) 387 165.1+6

Weight (kg) 387 72+11.8
Severity of insomnia [N (%)] 597 (100)

Mild 26 (4.4)

Moderate 318 (53.3)

Severe 226 (37.9)

No data 27 (4.5)
Duration of insomnia at baseline [N (%)] 597 (100)

>1 month 538 (90.1)

<1 month 58 (9.7)

morning alertness was improved by at least one point
compared with baseline in 459 (76.9%) patients during

early withdrawal and in 380 (63.7%) patients during late
withdrawal.

Rebound insomnia (full-analysis set, N=597)

Rebound insomnia, predefined as a deterioration in sleep
quality by at least one point from baseline, was evident
for 19 (3.2%, 95% CI 1.9-4.9) patients at early and for 12
(2.0%, 95% CI 1.0-3.5) patients at late withdrawal. This
figure should also be put in perspective with the fact that
19 (3.2%, 95% CI 1.9-4.9) patients showed a deteriora-
tion in sleep quality of at least one point compared with
baseline during treatment (Fig. 4).

Rebound daytime fatigue, predefined as a deterioration
in morning alertness by at least one point from baseline,
was documented for only 23 (3.9%, 95% CI 2.5-5.7)
patients at early withdrawal and for 21 (3.5%, 95% CI
2.2-5.3) patients at late withdrawal. As for sleep quality,
these figures must be put into perspective with the 25
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(4.2%, 95% CI 2.7-6.1) patients who reported deteriora-
tion in morning alertness by at least one point from
baseline during treatment (Fig. 4).

Traditional hypnotic drugs use

Among the 597 patients in the study, 406 (68%) patients
had used sleep medications before the start of Circadin
2 mg. Concomitant sleep medication other than PRM
was taken by 68 (11.4%) patients during treatment and
after discontinuation of PRM 138 (23.1%) patients used
sleep mediations. With respect to traditional hypnotic
drugs use, 276 (45.9% of the 597 patients in the study)
had used benzodiazepines or benzodiazepine-like hyp-
notics before the start of treatment. During the PRM
treatment, only 37 (6.2%) patients used traditional

Use of benzodiazepine and benzodiazepine-like hypnotics: number of
patients who used traditional hypnotics before, during the course of,
and after prolonged-release melatonin treatment. Percentage of patients
using traditional hypnotics (out of 597 in the study) is also shown.

hypnotics and 61 (10.2%) patients used such drugs after
the treatment (Fig. 5). Thus, 213 (77.7%) of the patients
who had used traditional hypnotics before PRM treat-
ment did not use them any more after discontinuation of
PRM. Of the 323 patients not using benzodiazepines or
benzodiazepine derivatives before the start of PRM
treatment, 305 (94.4%) patients were still not using them



after discontinuation of PRM and only 18 (5.6%) started
using such drugs.

Safety (all-patients-treated set, N =652)

During treatment, 46 (7.1%) patients reported 79 AEs, of
which 75 were considered by the physician to be possibly
or probably related to PRM. The most frequently
affected body systems were gastrointestinal disorders
(24 patients, 3.7%), psychiatric disorders (20 patients,
3.1%), and nervous system disorders (15 patients, 2.3%).
The most frequently reported AEs were nausea (10
patients, 1.5%), dizziness, restlessness, and headache
(five patients each, < 1%). No serious AEs were reported
and no AEs were reported after discontinuation of
treatment.

Forty-two patients in the FAS reported AEs during
treatment and 13 (1.9%) patients discontinued treatment
because of AEs, with nausea (five patients), dizziness
(four patients) as well as vomiting, insomnia, and head-
ache (two patients each) being reported in more than one
patient. No AEs were reported after discontinuation of
treatment.

Discussion

"This postmarketing surveillance study investigated the
effectiveness and tolerability as well as potential dis-
continuation effects of a 3-week treatment with PRM
under real-life usage in patients with insomnia aged
55 years and older. In total, 652 patients were treated
with PRM under normal prescribing conditions. For 597
patients, post-treatment data were recorded during a
post-treatment visit. Over 90% of patients had at least
moderately severe insomnia with a documented duration
of at least 1 month and almost 70% had been treated
previously for insomnia. Three-quarters of the patients
were treated for at least 3 weeks and reported a high
treatment compliance with a daily intake of PRM.

Before PRM treatment, over 80% of the patients reported
bad to very bad sleep quality and being tired or very tired
in the morning. During the 3-week treatment period,
more than 75% of the patients reported sleep quality and
morning alertness to have improved to at least fair to
good or very good. The mean rating of sleep quality and
morning alertness improved by at least one point com-
pared with baseline in more than 75% of patients.

Rebound insomnia was defined as deterioration from
baseline of at least one point in sleep quality or morning
alertness after treatment discontinuation. This was not
observed in this study. Post-treatment values of sleep
quality and morning alertness were very similar to the on-
treatment values and the number of patients deteriorat-
ing from baseline by at least one point was the same after
treatment as during treatment. This was true days fol-
lowing withdrawal (early withdrawal) as well as weeks
following withdrawal (late withdrawal).
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PRM treatment was well tolerated. No serious AEs were
reported. The overall incidence of AEs was less than
10%. None of the AEs was reported by more than 1.5% of
patients, with the most frequent being nausea (1.5%) and
dizziness (< 1%). Less than 2% of patients discontinued
PRM treatment because of AEs. As no AEs were repor-
ted after discontinuation of PRM, there was no evidence
for any kind of withdrawal symptoms.

The lasting effect of PRM after cessation of drug intake,
that is, patients continued to have benefit beyond the
treatment phase, has not been observed with other
hypnotic  drugs. Melatonin  (N-acetyl-5-methoxy-
tryptamine) is a hormone that is produced naturally by
the pineal gland at night. It signals darkness and serves to
facilitate synchronization of the circadian clock with the
ambient day—night cycle. In addition, melatonin is an
endogenous sleep regulator that induces sleep-like brain
activation patterns (Zisapel, 2007). Studies in totally
blind individuals have shown that the time it takes to
entrain to the endogenous clock phase is relatively long
(weeks to months) and varies considerably between
individuals (Lockley ez a/., 2000; Lewy e al., 2004), and
the dissipation of rhythms may also take days or weeks.
We therefore propose that besides the soporific effect
leading to improvement in sleep per se, PRM therapy may
act to reinstate the internal temporal order that appears to
dissipate in older age (Czeisler 7 a/., 1992; Mirmiran ez al.,
1992; Hofman and Swaab, 1994). This notion is compa-
tible with the change in cortisol peak time, improvement
in nocturnal blood pressure rhythm, and advance in
bedtime hours observed with this formulation (Zisapel
et al., 2005; Grossman e al., 2006; Wade ez al., 2010, 2011).

Opverall, the current data support the positive benefit-risk
profile of PRM that has been reported from controlled
studies over treatment periods of 3 weeks to 6 months
(Garfinkel ¢ a/., 1995; Lemoine ¢ al., 2007; Wade ¢ al.,
2007, 2008, 2010, 2011; Luthringer e a/., 2009). As in the
earlier placebo-controlled studies of PRM (Lemoine
et al., 2007; Luthringer er al., 2009; Wade ¢z al., 2011),
there was no evidence of rebound insomnia or withdrawal
symptoms. In another open-label study, treatment was
prolonged to 12 months, with no sign of rebound
insomnia or withdrawal symptoms (L.emoine ¢ a/., 2011).
PRM was recommended recently as a first-line therapy in
insomnia patients aged 55 years and older (Wilson ez a/.,
2010). In addition, treatment duration was extended from
3 to 13 weeks on 2010. These recommendations remain
valid in view of the results obtained in the present
postmarketing surveillance study.
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