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SHORT NOTE

Varenicline and Abnormal Sleep Related Events

Ruth L. Savage, MSc (Clin Pharmacol)'2%; Alem Zekarias, MSc'; Pia Caduff-Janosa, MD'

'Uppsala Monitoring Centre, Uppsala, Sweden; *Department of General Practice, University of Otago, Christchurch, New Zealand, *New Zealand
Pharmacovigilance Centre, Department of Preventive and Social Medicine, University of Otago, Dunedin

Study Objectives: To assess adverse drug reaction reports of “abnormal sleep related events” associated with varenicline, a partial agonist to
the 0432 subtype of nicotinic acetylcholine receptors on neurones, indicated for smoking cessation.

Design: Twenty-seven reports of “abnormal sleep related events” often associated with abnormal dreams, nightmares, or somnambulism,
which are known to be associated with varenicline use, were identified in the World Health Organisation (WHO) Global Individual Case Safety
Reports Database. Original anonymous reports were obtained from the four national pharmacovigilance centers that submitted these reports and
assessed for reaction description and causality.

Measurements and Results: These 27 reports include 10 of aggressive activity occurring during sleep and seven of other sleep related harmful
or potentially harmful activities, such as apparently deliberate self-harm, moving a child or a car, or lighting a stove or a cigarette. Assessment of
these 17 reports of aggression or other actual or potential harm showed that nine patients recovered or were recovering on varenicline withdrawal
and there were no consistent alternative explanations. Thirteen patients experienced single events, and two had multiple events. Frequency was
not stated for the remaining two patients.

Conclusions: The descriptions of the reports of aggression during sleep with violent dreaming are similar to those of rapid eye movement sleep
behavior disorder and also nonrapid eye movement (NREM) sleep parasomnias in some adults. Patients who experience somnambulism or
dreams of a violent nature while taking varenicline should be advised to consult their health providers. Consideration should be given to clarifying

the term sleep disorders in varenicline product information and including sleep related harmful and potentially harmful events.
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INTRODUCTION

Varenicline is indicated as an aid for cessation of tobacco
smoking. It binds as a partial agonist to the a4B2 subtype of
nicotinic acetylcholine receptors on neurones. It is postulated
that varenicline reduces both craving for nicotine and nicotine
withdrawal symptoms through its agonist activity at the recep-
tors. At the same time it prevents nicotine binding to the re-
ceptors, thus blocking the ability of nicotine to stimulate the
mesolimbic dopamine system, the neuronal mechanism under-
lying reinforcement and reward.'

Abnormal dreams (e.g., vivid, unusual) were reported com-
monly (12.4%) and at a greater frequency than with placebo
(4.5%) in a pooled analysis of clinical trials of varenicline. Sleep
disorders, unspecified and excluding insomnia and somnolence,
were also reported commonly (4.8%) compared with a placebo
rate of 2.8%. Nightmares and somnambulism have been re-
ported since marketing and are listed in product information.
Aggressive acts during wakefulness have also been reported.'

A pooled analysis of 10 randomized placebo-controlled
clinical trials indicated that sleep disorders and disturbances
occurred significantly more frequently with varenicline com-
pared with placebo (relative risk [RR] 1.70 [95% confidence
interval (CI) 1.50-1.92]).* Examination of the individual pub-
lished trial results indicated that this group of adverse effects

Submitted for publication July, 2014

Submitted in final revised form September, 2014

Accepted for publication September, 2014

Address correspondence to: Ruth L. Savage, MB BS, MSc, Department
of General Practice, University of Otago, Christchurch, PO Box 4345,
Christchurch, New Zealand; Tel: +64 3 3643613; Fax: +64 3 3643637;
Email: ruth.savage@otago.ac.nz

SLEEP, Vol. 38, No. 5, 2015

included insomnia, a recognized adverse effect of nicotine
withdrawal, somnolence, abnormal dreams, and also in two
trials, unspecified sleep disorder.>¢

In a study of reports of aggression in the US Food and
Drug Administration (FDA) Adverse Event Reporting System
(AERS) database, Moore et al.” found that among 26 patients
with well-documented reports of aggressive reactions during
wakefulness occurring in a clear temporal association with
varenicline use, 17 patients also experienced sleep distur-
bances or nightmares. In two reports the aggressive actions oc-
curred directly on waking. Another patient was “kicking and
screaming” during sleep.’

The WHO Global Individual Case Safety Reports Database
(VigiBase®) holds details of suspected adverse drug reactions
(ADRs) voluntarily reported by healthcare professionals and
others to national pharmacovigilance agencies worldwide in-
cluding those from the FDA AERS database.® These reports
are the chief source of information about medicines after they
are marketed and may in themselves suggest changes and ad-
ditions to product information or lead to further studies. The
suspected adverse reactions in VigiBase are coded using the
WHO Adverse Reaction Terminology (WHO-ART), a hierar-
chical system. Investigation of this database in 2013 revealed
a range of sleep disorders related to varenicline use, including
143 reports of somnambulism and 2,642 reports of nightmares.
Of concern was that some of these reports also included ADR
terms indicating aggression or injury, although it was unclear
whether these occurred during sleep. It was also noted that a
WHO-ART low-level term “abnormal sleep related event” oc-
curring under the preferred term “sleep disorder” appeared
27 times, usually together with somnambulism or nightmares.
Because the preceding observations raised concern about the
relationship between varenicline-related sleep disorders and
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harmful events and because unspecified sleep disorders had
been reported in clinical trials, we conducted a systematic as-
sessment of the original versions of the VigiBase reports that
included the ADR term “abnormal sleep related event” to
ascertain the nature of these events. This article presents the
results.

METHODS

Original reports were requested for all of the 27 VigiBase
reports that included the ADR term “abnormal sleep related
event”. The reports came from the Center for Drug Evalua-
tion and Research, US FDA; the Medicines and Healthcare
Products Regulatory Authority, United Kingdom; the Canada
Vigilance Program at Health Canada; and the Office of Product
Review, Therapeutic Goods Administration, Australia, all of
whom gave written consent for the case histories to be pub-
lished in the form in which we submitted them. The reports
were assessed to determine the nature of the events and poten-
tial contributory or alternative explanations.

RESULTS

The reports describe 27 patients who became active during
sleep. Ten patients became aggressive and seven exhibited non-
aggressive harmful or potentially harmful activity (Table 1).
The other 10 reports were miscellaneous and described non-
harmful sleep activities such as talking, turning on lights, and
dressing. However, six of these patients described abnormal
dreaming or nightmares, usually involving activity. Four de-
scribed being frightened and one pulled down wall fixtures.

Sleep Related Aggression

These 10 reports (Table 1, cases 1-10), five from health care
professionals and five from the patients or others, involved six
males and four females. The age range was 44 to 63 y, mean
53.5 y. Duration of varenicline use to onset, where stated (eight
patients), ranged from 1 day to between 1 and 2 mo. Six patients
experienced the reaction within the first 17 days, whereas for
the other two patients duration of varenicline use to onset was
reported as 44 days and between 1 and 2 mo. Varenicline daily
dose, recorded for only three patients, was 2 mg. In one patient
the reaction occurred after a dose increase. Given the duration
to onset, two patients would have been taking increasing doses
at onset and four would have reached the maximum recom-
mended daily dose of 2 mg in the preceding 3 to 10 days, as-
suming they were following the dose guidelines.

Potential contributory or alternative explanations were ex-
plored. One patient had suspected alcoholism and one had been
drinking alcohol in the evening. The patient with suspected
alcoholism and two others had chronic obstructive pulmo-
nary disease (COPD). One patient had a preexisting mental
illness. Statements were made in three reports that there was
no similar past history; in the others this information was not
provided. No patients were on record as taking psychoactive
medicines. Two patients were taking statins, which have been
reported to cause aggressive reactions.” However, both recov-
ered when they stopped varenicline use.

In some reports it is possible that the aggression was nondi-
rected; for example, the patient was making punching move-
ments during sleep and accidentally hit his or her partner. In
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other reports, there was a more directed assault usually di-
rected at a person in a violent dream, but in reality the bed
partner was almost or actually assaulted. Where memory im-
pairment was listed as a coreported adverse reaction term, it
was usually to signify that the patient could not remember the
events after waking. On other occasions the patients woke as
they were attacking or about to attack.

Six reports described single episodes of aggression, four
with abnormal dreams or nightmares occurring over several
nights leading up to the event. Multiple episodes of aggres-
sion in the context of abnormal dreams or nightmares were
described in two reports. The frequency of the episodes was
not clear in the other two reports. Of the six patients who ex-
perienced single aggressive events, five stopped varenicline
immediately.

One patient also reported somnambulism, one sleep talking,
and one visual hallucinations. Five patients described day-
time psychiatric symptoms including euphoria, depression,
aggression, and suicidal ideation (case 5), fear because of the
aggressive event (case 60), aggression, personality change and
reappearance of bipolar disorder symptoms (case 8), severe
emotional upset due to the aggressive event (case 9), and con-
fusion at an identity level because of the vivid dreams (case 3).
The descriptions of the dreams as shown in Table 1 indicate
their very unpleasant and vivid nature.

Seven patients recovered when they stopped varenicline use.
These seven patients include five of the six who experienced a
single aggressive event and stopped varenicline use immedi-
ately. One improved but the reactivated symptoms of bipolar
disorder persisted. One patient experienced “bad dreams’
(case 1) and one mood disorder (case 5) on first exposure to
varenicline. On rechallenge, these symptoms recurred and the
patients also developed nightmare-related aggression.

bl

Sleep Related Harmful or Potentially Harmful Nonaggressive
Activities

These seven reports (Table 1, cases 11 through 17), three
from healthcare professionals and four from the patients or
others, involved four females and three males. The age range
was 29 to 63 y and the mean age, 44.7 y, was a little younger
than the group with aggression. Duration of varenicline use
to onset was longer, ranging from 14 to 55 days. In five of
these reports, the patients experienced somnambulism and the
activities appeared to be usual daily activities that were dan-
gerous because they occurred during sleep. These are known
features of sleepwalking. However, two patients caused what
appeared to be deliberate self-harm during sleep (Table 1, case
reports 3 and 4). These acts seem more in keeping with the
acts of aggression. All of the reports describe a single harmful
or potentially harmful event. However, one patient who self-
harmed and two others had abnormal dreams or nightmares,
one with hallucinations, leading up to the event. Again, these
symptoms are not typically described with somnambulism.
Two patients described daytime psychiatric symptoms, irri-
tability (case 12) and anxiety, confusion, depression, and rage
(case 14).

Unlike the reports of aggression, four patients were taking
psychoactive medicines (including the two who self-harmed).
One patient had consumed a moderate amount of alcohol in the
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Table 1—Varenicline and sleep related harmful or potentially harmful events.
Varenicline
Description of sleep Varenicline duration to Coreported ADR Concomitant
Case no. | activity dose onset terms medicines Outcome Comments
Abnormal sleep related events involving aggression

1 On 1% exposure “bad Unknown 5 days, on Dreaming abnormal, | Tiotropium Outcome of “bad First onset after
dreams”, on rechallenge rechallenge 2 COPD aggravated, Salbutamol dreams” on 1¢ dose increase.
hit wife during violent days Dyspnea Vitamins dechallenge COPD aggravated.
nightmare. not recorded. Possible alcohol

Recovered abuse.
from dreams

and nightmares

after second

dechallenge.

2 Aggressive behavior Unknown Unknown Aggressive reaction No outcome data | No other details.
during sleep

3 Week 2, loud sleep 1 mg daily 12w Dreaming abnormal Recovered on Made him “confused
talking. Month 2, dreams Sleep talking dechallenge at identity level”,
competing with reality, Light alcohol user.
agitated.

Month 3, throwing
punches in air, wife had
to leave room.

4 Dreams felt real even 1 mg bd 1-2 mo Dreaming abnormal Recovered on
after waking. In a Aggressive reaction dechallenge
nightmare was a hostage Upper abdominal
and attacked captors. On pain
waking found she was
beating and strangling
her child. Child “OK”.

5 Terrible dreams. Rose Unknown 14 days Somnambulism Dreaming Became aggressive
during sleep to find knife Dreaming abnormal occurred on and developed
to stab husband Mood swings rechallenge. suicidal ideation.

Thinking abnormal Mood swings
Suicidal ideation occurred on
Fear initial exposure
Mental disorder and recurred on
Nausea rechallenge.
Euphoria

Depression

Multiple allergies

6 Dreamt being pushed Starter pack. 1 | 14 days Dreaming abnormal | Clopidogrel Recovered on No history of sleep
around by an unknown mg bd at onset Fear Aspirin dechallenge disturbance and no
person. On waking wife of reaction Anger Ezetimibe/ aggressive feelings
was screaming — had Aggressive reaction | simvastatin towards wife.
pinned her down and Snoring Lisinopril/ Concurrent condition
raised his fist ready to hydrochlorothiazide — ischaemic heart
punch her. Amlodipine disease

7 Nightmares. On two 1 mg bd Within 24 h Nightmares. Recovered on
occasions on waking dechallenge
found she was hitting
domestic pet or furniture.

8 Continuous violent 2x1mgdaily | 44 days Nightmares, Reaction abated Bipolar disorder 15
dreams, beating Aggressive reaction, but lasting side y earlier. Symptoms
headboard, biting pillow, Abnormal behaviour effects. reappeared on
had to sleep apart from Personality change varenicline.
wife for her protection.

Aggressive while awake.
BD, twice a day; COPD, chronic obstructive pulmonary disease; SVT, supraventricular tachycardia.
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Table 1 (continued)—Varenicline and sleep related harmful or potentially harmful events.
Varenicline
Description of sleep Varenicline duration to Coreported ADR Concomitant
Case no. | activity dose onset terms medicines Outcome Comments
9 Attacked wife while 1mg bd Unknown. Used | Emotional disorder | Atorvastatin Recovered on Hospitalised.
asleep and attempted to varenicline fora | Memory Impairment dechallenge Afew glasses of
strangle her. few months. wine in evening.
No similar history.
10 Tried to strangle partner 1mgx2daily | 17 days Formoterol Recovered on No similar sleep
in sleep. Sertraline dechallenge history
Salbutamol Concurrent
conditions-
COPD
Low mood
Other abnormal sleep-related events involving actual or potential harm
1" Smoked cigarette in Unknown Unknown Somnambulism No outcome data | No other details
sleep Diplopia
Loss of
consciousness
Fall
12 “Lifelike” dreams. One Unknown 12 days Somnambulism, No outcome data | 3 beers during
night, during sleep, Dreaming abnormal, evening.
moved young child Memory impairment,
outside risking exposure Irritability,
Alcohol use
13 Heated metal. Branded Unknown 60 days Thermal burn Paroxetine Recovered on Overuse
her wrist and rinsed it. Amnesia started for anxiety | dechallenge paracetamol/
Witnessed by husband. Abnormal behaviour | same month as hydrocodone to 2
varenicline. mo prior to starting
varenicline
14 Extinguished cigarette 0.5 mg daily 1 or 2 days Dreaming abnormal | Gabapentin Continued Concurrent
on her arm after going Anxiety increased Hydrocodone varenicline and conditions -
to sleep while watching Anger Alprazolam had episode of Chronic pain
television. Depression Zolpidem rage. Anxiety
Confusional state Ablated SVT
Jitteriness
Nausea
Palpitations
15 Nightmares and 2 mg daily 55 days Nightmares, Vitamin D, Recovering from Concurrent
hallucinations, then one Visual hallucinations | Eicosopentaenoic nightmares and conditions -
night found asleep in car acid abnormal sleep ischemic heart
on road. Frusemide related events disease,
Levothyroxine brittle bone disease,
Nicorandil hypothyroidism
16 Turned on stove. Unknown 35 days Somnambulism Lamotrigine No outcome data
Awakened by smoke Citalopram
detector.
17 Developed vivid Unknown 56 days Nightmares Depression Effect of
nightmares, began sleep Somnambulism medicine, unclear dechallenge on
walking. Went downstairs Amnesia if concomitant or sleep disorders
during sleep and woke subsequent to unknown.
with a firearm in her hand. event.
BD, twice a day; COPD, chronic obstructive pulmonary disease; SVT, supraventricular tachycardia.
evening. One patient had a history of psychiatric symptoms DISCUSSION

and another of drug dependence. There was no information in
any of the reports indicating whether the patients had a history
of parasomnias.

Information on outcome was only provided in three reports,
with two patients recovering after stopping varenicline use and
one who continued its use and had an episode of rage.
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We have presented two series of case reports of suspected
adverse reactions to varenicline, all assigned the WHO
ART term, “abnormal sleep related event”. In the first series
(Table 1, cases 1-10) most patients experienced vivid dreams,
often nightmares, and all became actively aggressive during
sleep. In the second series (Table 1, cases 11-17), most patients
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were sleepwalking and their activities while asleep were poten-
tially or actually harmful. Some activities were extreme, such
as risking exposure to a young child and self-harm.

Product information for varenicline lists somnambulism,
nightmares, sleep disorders, and aggression as adverse reactions
but does not indicate that aggression might, on occasions, be
part of sleep related activity."? As the specific nature of the sleep
disorders is not stated it is unclear if they involved sleep related
activity. However, the finding by Moore et al. of an association
between aggression during wakefulness and sleep disturbances
appears relevant, and it is of interest that in this study the dura-
tion of varenicline use to onset of initial symptoms, recorded for
18 of 26 patients, ranged from 1 to 14 days, similar to the range
found in most VigiBase reports of sleep related aggression.

In assessing psychiatric reports associated with varenicline
use, it is often difficult to distinguish between adverse effects
of the medicine and those of nicotine withdrawal. Insomnia
and increased recall of vivid dreams have been described in as-
sociation with nicotine withdrawal. However, nightmares and
violent dreams with aggressive activity and somnambulism are
not usually listed as typical nicotine withdrawal symptoms.'

Hypoxia caused by COPD and excess alcohol may both
contribute to aggressive behavior but these factors, although
present, were not consistent explanations in the reports in Table
1. All of the patients who had consumed alcohol or who had
COPD recovered when varenicline was discontinued, as did
the two patients taking statins. Injurious behavior is known to
occur during severe forms of sleepwalking as patients under-
take normal daily activities such as cooking or driving a car."
The two reports of seemingly deliberate self-injury (cases 13,
14) are more in keeping with the sleep related aggression reports,
only one of which was associated with somnambulism. An un-
usual feature of our reports was the association of abnormal
dreaming, hallucinations, and nightmares with somnambulism.
It would appear that, although there are similarities, not all the
sleep related events can be categorized as somnambulism.

Parasomnias have been described as undesirable physical
events or experiences that occur during entry into sleep, within
sleep, or during arousals from sleep.”” The behaviors can be
complex and appear purposeful but the patient has no conscious
awareness of these. Sleepwalking is a nonrapid eye movement
(NREM) parasomnia, which is a disorder of arousal. There are
also rapid eye movement (REM)-related parasomnias that in-
volve the intrusion of the features of REM sleep into wakefulness,
e.g., nightmares and lack of REM-related atonia. Aggressive be-
havior during sleep has been associated with both NREM and
REM sleep disorders.” A rare disorder known as REM sleep be-
havior disorder is also described. Agitated or violent behavior oc-
curs during sleep and injury to the bed partner is not uncommon.
Upon waking, the patient often reports vivid and frequently un-
pleasant dreams. Although this disorder typically occurs in older
men, many of whom have or later develop neurologic disease, es-
pecially Parkinson disease, the description is remarkably similar
to the VigiBase reports 1-10 in Table 1. Although no lasting
serious physical harm was described in our reports, both REM
and NREM parasomnias, when they involve injurious behavior,
can have serious consequences and forensic implications."*!*

It is acknowledged that the information in VigiBase is het-
erogeneous, i.e., it originates from multiple sources (different
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countries and types of reporters) and the amount of information
given, as well as the likelihood that the medicine caused the ad-
verse reaction, may vary from case to case. Nevertheless, given
the association with unpleasant and violent dreams or night-
mares in the study by Moore et al. of aggression with varenicline
and in the VigiBase reports of sleep related aggression or harm
we have presented, it would seem wise to advise patients to con-
sult their health providers if such dreaming occurs, especially if
the dreams are of a violent nature or associated with psychiatric
symptoms. When patients report vivid and disturbing dreams,
the nature of these should be elucidated. Consideration should
also be given to clarifying the term “sleep disorders” listed as an
adverse reaction to varenicline in product information.
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