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Does Varenicline Worsen Psychiatric Symptoms  
in Patients With Schizophrenia or Schizoaffective Disorder?  
A Review of Published Studies
Joseph M. Cerimele, MD, and Alejandra Durango, MD

ABSTRACT
Objective: To review published cases and 
prospective studies describing the use of 
varenicline in patients with schizophrenia and 
schizoaffective disorder.

Data Sources: PubMed, PsychINFO, and the 
Cochrane Database were searched in July 2011 
using the key words schizophrenia, schizoaffective 
disorder, psychosis, positive symptoms, negative 
symptoms, aggression, hostility, suicidal ideation  
AND varenicline to identify reports published 
between January 2006 and July 2011 in English.

Study Selection: Five case reports, 1 case series, 
1 retrospective study, 10 prospective studies 
(17 publications), and 1 meeting abstract 
describing the use of varenicline in patients with 
schizophrenia or schizoaffective disorder were 
identified. Review articles and articles describing 
findings other than the use of varenicline in 
patients with schizophrenia or schizoaffective 
disorder were excluded. Thirteen reports were 
included in the final analysis.

Data Extraction: Information on each study’s 
patient population, age, diagnosis, medication 
treatment, tobacco use history, adverse effects, and 
outcome was collected from the published reports.

Results: Of the 260 patients with schizophrenia  
or schizoaffective disorder who received 
varenicline in these published reports, 13 patients 
(5%) experienced the onset or worsening of any 
psychiatric symptom, although 3 of the 13 patients 
experienced a very brief negative effect after 1 
dose. No patients experienced suicidal ideation  
or suicidal behaviors.

Conclusions: Published reports suggest that, 
in most stable, closely monitored patients 
with schizophrenia or schizoaffective disorder, 
varenicline treatment is not associated with 
worsening of psychiatric symptoms. Current, 
prospective studies are assessing effectiveness  
and further assessing safety in this population.
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Patients with psychiatric disorders commonly use tobacco.1 The preva-
lence of smoking among patients with psychiatric illness ranges from 

40% to 60% in patients with major depressive disorder to as high as 88% 
in patients with schizophrenia, compared to a prevalence of 19.8% in the 
general population.1,2 Reducing patients’ use of cigarettes is crucial, as the 
most common preventable diseases in the United States are related to smok-
ing.3 Abstinence from tobacco could be even more critical for patients with 
schizophrenia, as these patients already have a shortened life expectancy 
due partly to the substantial burden of cardiometabolic risk factors and 
disorders they experience and to problems in health service delivery and 
utilization.4,5

Interventions for tobacco use disorders include motivational interview-
ing and other psychotherapeutic approaches, nicotine replacement therapy, 
and medication therapy specifically targeting smoking cessation.6 Despite 
the high prevalence of smoking in this population, patients with psychiatric 
illness are often excluded from studies evaluating strategies for smoking 
cessation.7 This is unfortunate, as many patients with psychiatric disorders 
want to quit smoking.8 More recently, studies looking at interventions for 
tobacco use both alone and in combination have included patients with 
schizophrenia and other severe mental illness.9 The results show many 
patients with schizophrenia continue smoking, even after numerous 
interventions targeting tobacco cessation have been implemented.9 For 
example, in 1 study of patients with schizophrenia treated with 12 weeks of 
bupropion and cognitive behavior therapy, 66% of patients reduced overall 
tobacco use, but only 11% achieved abstinence from tobacco at the 6-month 
follow-up.10 At the 2-year follow-up, 22% of patients originally enrolled in 
the 12-week treatment trial ultimately achieved abstinence, while 78% of 
patients continued to smoke.11 These results suggest that additional inter-
ventions may be needed to treat the remaining patients using tobacco.12

Varenicline is a nicotinic acetylcholine α4β2 receptor partial agonist and 
an α7 full agonist with US Food and Drug Administration (FDA) approval 
for the treatment of tobacco dependence.13 Varenicline is administered 
orally and is usually initiated at 0.5 mg daily for 3 days, followed by 0.5 
mg twice daily for 4 days, then 1 mg twice daily on day 8 through week 
12, which is the usual target dose and treatment duration, although some 
patients can remain on varenicline therapy for longer durations.13 Nausea 
is the most common adverse effect of varenicline dosing, with 30% to 50% 
of treated patients experiencing nausea at the target dose of 1 mg by mouth 
twice daily. This effect can be lessened with dose reduction or coadmin-
istration with food.13 Paralleling the course of other tobacco cessation 
strategies, Phase III clinical studies of this medication excluded those with 
underlying psychiatric illness14,15 and focused on maintaining abstinence 
from tobacco.16 Varenicline was found to be effective in treating tobacco 
dependence and superior to other treatments.7,14–16 Spurred by these prom-
ising findings in the general population, investigators and clinicians began 
using varenicline in patients with psychiatric disorders. However, concern 
about the use of varenicline and other antismoking agents in patients with 
psychiatric disorders developed when researchers and clinicians noted 
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the association of varenicline initiation or discontinuation 
with psychiatric symptoms (eg, hostility, aggression, psy-
chosis) and suicidal behavior in some patients, prompting 
the FDA to issue a black box warning in July 2009.17 Some 
of the original reports were of the emergence of psychiatric 
symptoms in patients without previously diagnosed mental 
illness,18,19 although other reports described worsening 
or onset of symptoms in patients with chronic psychiatric 
disorders.20–24

A subsequently published Cochrane Review25 of stud-
ies published through October 2010 on the effectiveness of 
nicotine receptor partial agonists (eg, varenicline) in treat-
ing tobacco dependence in the general population noted 
that “possible links with serious adverse events, including 
depressed mood, agitation and suicidal thoughts, have been 
reported but are so far not substantiated.”25(p4) Harrison-
Woolrych and Ashton26 obtained survey data on patient 
self-reported psychiatric adverse effects for 1,394 of 3,415 
patients prescribed varenicline for smoking cessation in New 
Zealand between April 2007 and March 2008. The authors 
found that 56 people (4.3%) experienced insomnia, the most 
common adverse effect, 39 people (2.98%) reported symp-
toms of depression, and 6 people (0.18% of the total cohort) 
reported self-harm events (1 fatal and 5 nonfatal).

Recently, Moore et al27 reviewed serious case reports 
from the FDA’s Adverse Event Reporting System (AERS) 
to examine the comparative safety profiles of varenicline, 
bupropion, and nicotine replacement products compared 
to commonly prescribed antibiotics (comparison group) on 
suicidal behavior and depression. Overall, the investigators 
found that, of 13,243 reported cases of adverse effects associ-
ated with 1 of the 3 smoking cessation interventions, 3,249 
(25%) were of suicidal behavior or depression. In compari-
son, the antibiotic groups had 4,047 cases of reported adverse 
effects, of which 48 (1%) were reports of suicidal behavior or 
depression. Ninety percent (2,925 cases) of the cases from 
the smoking cessation group were reported in association 
with varenicline. Patients attempting tobacco cessation who 
received varenicline were more than 8 times as likely (odds 
ratio [OR] = 8.4, 95% CI, 6.8–10.4) to be reported as having 
experienced suicidal behavior or depression compared to 
nicotine replacement therapy and almost 3 times as likely 
(OR = 2.9, 95% CI, 2.5–3.4) compared to bupropion. The 
authors concluded that their findings “render [varenicline] 
unsuitable for first-line use in smoking cessation.”27(p1)

Of the Cochrane Review, the New Zealand review, and 
the FDA AERS review, none focused on the population 
of patients with schizophrenia receiving varenicline, leav-
ing clinicians uncertain about the risk of using this agent 
in this population. To our knowledge, no published article 
has reviewed the reports on the use of varenicline in this 
group of patients. Our aim is to review the existing literature 
on the use of varenicline in patients with schizophrenia or 
schizoaffective disorder and to determine how commonly 
these patients experience worsening psychiatric symptoms 
in association with varenicline treatment.

METHOD

We searched Medline, PsychINFO, and the Cochrane 
Database in July 2011 using the following term combinations: 
schizophrenia, schizoaffective disorder, psychosis, positive 
symptoms, negative symptoms, aggression, hostility, suicidal 
ideation AND varenicline to obtain case studies, case series, 
retrospective studies, and prospective studies of the use of 
varenicline in patients with schizophrenia or schizoaffective 
disorder published between January 2006 and July 2011. We 
identified articles describing the use of varenicline in patients 
with schizophrenia or schizoaffective disorder. Studies exam-
ining the use of varenicline as a tobacco cessation agent as 
well as studies examining the role of varenicline in treating 
other symptoms of schizophrenia or schizoaffective disorder 
(eg, cognitive symptoms) were included. We excluded review 
articles, articles in languages other than English, and articles 
describing findings other than those related to the use of 
varenicline in patients with schizophrenia or schizoaffec-
tive disorder. Resulting abstracts were searched for studies 
describing the use of varenicline in patients with schizo-
phrenia or schizoaffective disorder. Full articles were then 
retrieved, and the references of these articles were searched 
for additional reports fulfilling our criteria. Relevant infor-
mation (patient population, age, diagnosis, medication 
treatment, tobacco use history, adverse effect, and outcome) 
was collected from each published report. For case reports of 
adverse effects, the Naranjo Adverse Drug Reaction (ADR) 
Probability Scale28 was used (using the information reported 
in the published case reports) to assess the probability that 
the reported adverse effect was caused by varenicline. Patient 
characteristics and outcomes were extracted from each 
report.

RESULTS

Our process for study selection is shown in Figure 1. Our 
search yielded 5 case reports,29–33 1 case series,34 1 retrospec-
tive study,35 and 9 prospective studies36–44 (16 publications) 
describing cases or studies examining the use of varenicline 
in patients with schizophrenia or schizoaffective disorder. 
One additional prospective study presented in a meeting 
abstract45 was identified by examining the references of 
these publications. One study46 was also identified while this 

Cl
in

ic
al

 P
oi

nt
s In most stable, closely monitored patients with  ■

schizophrenia or schizoaffective disorder, varenicline 
treatment is not associated with worsening of psychiatric 
symptoms.

Over half of patients with schizophrenia or  ■
schizoaffective disorder and tobacco dependence 
reduced daily cigarette use after treatment with 
varenicline.



© COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC.e1041J Clin Psychiatry 73:8, August 2012

Does Varenicline Worsen Psychiatric Symptoms? Early Career Psychiatrists

article was undergoing revision, making the total number of 
studies 18. Five of these 18 studies were excluded from the 
analysis for reasons described in Figure 1, leaving us with 13 
total studies for analysis. The results of our search and data 
extraction are shown in Table 1.

Case Reports
Three case reports described varenicline-associated 

adverse effects in patients with schizophrenia or schizo-
affective disorder and tobacco dependence.29,31,33 All 
cases reported the onset of adverse effects subsequent to 
varenicline dosing. Freedman29 described the worsening of 
psychotic symptoms over a 5-day time course in an ambu-
latory woman with schizophrenia. Based on the reported 
information, an ADR score of 2 was assigned to this case. 
Total scores greater than 9 on the Naranjo ADR Scale are 
considered a definite adverse drug reaction, scores from 5 to 
8 are probable, scores of 1 to 4 are possible, and scores less 
than or equal to 0 are doubtful. Another report described the 
development of mania over 13 days in a man with schizo-
affective disorder ultimately resulting in his transfer from 
a chronic care ward to a more acute care ward.31 The third 
report described worsening paranoia and delusions over 18 
days and the onset of polydipsia in a hospitalized man with 
schizophrenia in association with varenicline therapy.33 The 

second and third case reports also received an ADR score of 
2 based on the reported information.

Two case reports30,32 reported tolerability of varenicline in 
2 patients with schizophrenia and tobacco dependence.30,32 
The first case described a male clinic patient with schizo-
phrenia who reduced his tobacco use from 40 cigarettes 
daily to 5 cigarettes daily after two-and-a-half months of 
varenicline therapy and maintained this reduced tobacco 
use for 1 year after 24 weeks of treatment with varenicline.30 
The other report was of a man with schizophrenia who had 
smoked 30 cigarettes daily for 5 years.32 By the second week 
of varenicline therapy, he had abstained from tobacco use 
and subsequently maintained abstinence for 6 months.32 
Neither patient experienced worsening of any psychiatric 
symptom.

Case Series
One retrospective case series34 reported on the clinical 

course of 19 outpatients with schizophrenia and tobacco 
dependence who were treated with varenicline. Four patients 
discontinued use due to associated gastrointestinal distur-
bances, but no patients discontinued use due to worsening 
psychiatric symptoms. Thirteen patients abstained from 
tobacco use at day 21 of varenicline dosing and continued 
to abstain from smoking at 12 weeks, verified by carbon 
monoxide measurements. No patients experienced exac-
erbation of any psychiatric symptoms, although no rating 
scales were used to measure disorder or symptom severity. 
Patients treated in this clinic were closely followed and were 
seen weekly for 2 weeks and then monthly for 24 weeks for 
monitoring and brief individual counseling.

Prospective Studies
Four38,41,44,46 of the 7 prospective studies37,38,41,43–46 were 

double-blind, randomized, controlled studies. The first  
randomized controlled study38 used a balanced crossover 
design to assess the effect of varenicline on P50 sensory 
gating in patients with schizophrenia. Six patients were ran-
domized to 1 dose of either varenicline or placebo in week 1. 
The following week, each patient received the alternate inter-
vention (eg, if a patient received varenicline at week 1, then 
the patient received placebo at week 2, and vice versa). Serial 
measurement of P50 evoked potential was done after each 
week’s dose. Three of the 6 patients developed “brief negative 
psychological effects”38(p180) lasting 5 hours after receiving  
a single dose of varenicline. The study was subsequently  
cancelled “because of concerning side effects.”38(p179)

The second double-blind randomized study41 examined 
8 outpatients with schizophrenia or schizoaffective disorder 
using at least 10 cigarettes per day. Four patients received 
varenicline, and 4 received placebo. Three of 4 patients receiv-
ing varenicline and no patients receiving placebo achieved 
sustained abstinence (measured by subject report and mea-
surements of expired carbon monoxide) at 12 weeks. There 
was no difference between groups in the Brief Psychiatric 
Rating Scale (BPRS) positive symptoms measurement. The 

Figure 1. Selection of Reported Studies From the Literature 
Search

 

83 Citations identified by search 
strategy

57 Abstracts retrieved for more 
detailed examination

16 Full articles included in the 
review 

Plus 1 abstract found in 
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one or more patients with 
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patients in the varenicline group had a trend toward 
increased scores in the activation item in the BRPS, 
although this difference was not significant (P = .06). 
No patient experienced significant exacerbation of any 
psychiatric symptoms.

The third double-blind study,44 which was placebo-
controlled, prospectively determined the effect of 8 
weeks of treatment with moderate-dose varenicline 
(1 mg/d) on numerous biomarkers (eg, prepulse inhi-
bition, sensory gating, spatial working memory, eye 
tracking) in 26 nonsmoking and 43 smoking outpa-
tients with schizophrenia or schizoaffective disorder. 
The authors reported that varenicline was more likely 
to bind only to the nicotinic acetylcholine α4β2 subunit 
(rather than the α7 subunit and other acetylcholine 
subunits) at a moderate dose of 1 mg/d. The authors 
aimed to explore the role of the α4β2 nicotinic ace-
tylcholine receptor subunit in mediating biomarkers 
in schizophrenia, so they used a moderate varenicline 
dose to isolate this receptor’s specific effects. Addition-
ally, they reported that the moderate dose of 1 mg/d 
was associated with a 50% reduction in nausea, com-
pared to the 2-mg/d dose. Measurements of some of the 
biomarkers were significantly improved in the patients 
receiving varenicline (reduced P50 sensory gating, 
P = .006; reduced startle activity, P = .02; improved 
executive functioning, P = .03). No patients experi-
enced exacerbation of psychiatric symptoms, and 
patients who received varenicline had a trend toward 
reduced psychiatric symptoms (F = 3.32, P = .07), 
including psychosis (F = 3.89, P = .053) as measured by 
the BPRS. Of the patients who received varenicline, 
20 were smokers. Eleven of these 20 patients (55%) 
reduced the number of cigarettes smoked per day, 
and 2 of these 11 patients stopped smoking entirely 
by week 8.

Shim et al46 completed the fourth double-blind 
study and investigated the effects of 8 weeks of 
treatment with adjunctive varenicline on cognitive 
impairments in 120 stable patients with schizophre-
nia (60 smokers and 60 nonsmokers) in Korea. Three 
patients dropped out before any intervention was 
given, leaving 117 patients overall and 59 patients 
in the varenicline arm. The investigators completed 
assessments at baseline and weeks 1, 2, 4, and 8 using 
the Positive and Negative Syndrome Scale (PANSS), 
Scale for the Assessment of Negative Symptoms 
(SANS), Hamilton Depression Rating Scale (HDRS), 
Clinical Global Impressions scale (CGI), and several 
neuropsychological tests (the Continuous Performance 
Test, Stroop Color Word Test, Wisconsin Card Sort-
ing Test, Digit Symbol Substitution Test, Digit Span 
Test, and Visual Span Test) that focused on measuring 
components of attention. Patients in the varenicline 
group demonstrated improvement in the week-by-
week average scores in the Digit Symbol Substitution Ta

bl
e 

1 
(c

on
tin

ue
d)

. S
tu

di
es

 o
f V

ar
en

ic
lin

e 
in

 P
at

ie
nt

s W
ith

 S
ch

iz
op

hr
en

ia
 a

nd
 S

ch
iz

oa
ff

ec
tiv

e 
D

is
or

de
r S

el
ec

te
d 

fo
r R

ev
ie

w

Au
th

or
s

Ar
tic

le 
Ty

pe
 an

d 
St

ud
y D

es
ig

n
Pa

tie
nt

s a
nd

 C
ha

ra
ct

er
ist

ics
Va

re
ni

cli
ne

 D
os

in
g/

M
et

ho
d

Ad
ve

rs
e E

ffe
ct

s
O

ut
co

m
e

Pa
tie

nt
s 

Re
ce

iv
in

g 
Va

re
ni

cli
ne

, n
Pr

os
pe

ct
ive

 St
ud

ies
Ni

no
-G

om
ez

 
et

 al
45

O
pe

n-
lab

el,
 

pr
os

pe
ct

ive
 

stu
dy

, n
o 

co
nt

ro
l

98
 ad

ul
t o

ut
pa

tie
nt

s w
ith

 sc
hi

zo
ph

re
ni

a 
an

d 
to

ba
cc

o 
de

pe
nd

en
ce

 (s
m

ok
ed

 >
 10

 
cig

ar
ett

es
/d

)

Al
l p

at
ien

ts 
we

re
 co

nt
in

ue
d 

on
 cu

rr
en

t a
nt

ip
sy

ch
ot

ic 
m

ed
ica

tio
ns

, a
nd

 gi
ve

n 
va

re
ni

cli
ne

 fo
r 1

2 w
ee

ks
 u

sin
g 

sta
nd

ar
d 

do
sin

g (
0.5

 m
g/

d 
fo

r 3
 

da
ys

, 1
 m

g/
d 

fo
r 4

 d
ay

s, 
2 m

g/
d 

fo
r 1

1 w
ee

ks
)

10
 p

at
ien

ts 
di

sc
on

tin
ue

d 
tre

at
m

en
t, 

5 
re

po
rte

d 
na

us
ea

, 2
 re

po
rte

d 
de

pr
es

se
d 

m
oo

d,
 1 

re
po

rte
d 

dy
sp

ho
ria

, 1
 re

po
rte

d 
su

bs
ta

nc
e u

se
 an

d 
in

cr
ea

se
d 

ps
yc

ho
tic

 
sy

m
pt

om
s, 

an
d 

1 r
ep

or
te

d 
an

xi
et

y

42
 p

at
ien

ts 
(4

3%
) a

ch
iev

ed
 to

ba
cc

o 
ab

sti
ne

nc
e 

ve
rif

ied
 bi

oc
he

m
ica

lly
O

ve
ra

ll,
 m

ea
n 

ra
tin

gs
 o

n 
BP

RS
, S

AN
S, 

Ca
lga

ry
 

D
ep

re
ss

io
n 

Ra
tin

g S
ca

le 
we

re
 n

ot
 si

gn
ifi

ca
nt

ly 
di

ffe
re

nt
 at

 12
 w

ee
ks

 co
m

pa
re

d 
to

 b
as

eli
ne

 
sc

or
es

M
ea

n 
ra

tin
gs

 o
n 

BP
RS

 P
sy

ch
os

is 
su

bs
ca

le 
im

pr
ov

ed
 (1

0.4
 at

 b
as

eli
ne

, 9
.6 

at
 12

 w
ee

ks
; 

P <
 .0

4)

98

Sh
im

 et
 al

46
Ra

nd
om

ize
d,

 
do

ub
le-

bl
in

d,
 

pl
ac

eb
o-

co
nt

ro
lle

d

11
7 s

ta
bl

e, 
sm

ok
er

 o
r n

on
sm

ok
er

, a
du

lt 
ou

tp
at

ien
ts 

wi
th

 sc
hi

zo
ph

re
ni

a, 
ta

ki
ng

 st
ab

le 
do

se
s o

f a
nt

ip
sy

ch
ot

ic 
m

ed
ica

tio
ns

Al
l p

at
ien

ts 
we

re
 co

nt
in

ue
d 

on
 

an
tip

sy
ch

ot
ic 

m
ed

ica
tio

ns
, a

nd
 

gi
ve

n 
va

re
ni

cli
ne

 (n
 = 

59
) o

r 
pl

ac
eb

o 
(n

 = 
58

) f
or

 8 
we

ek
s 

(d
os

ed
 as

 0.
5 m

g/
d 

fo
r 3

 d
ay

s, 
1 m

g/
d 

fo
r 4

 d
ay

s, 
2 m

g/
d 

fo
r 

we
ek

s 2
–8

)
Ne

ur
op

sy
ch

ol
og

ica
l a

nd
 cl

in
ica

l 
as

se
ss

m
en

ts 
we

re
 m

ad
e a

t w
ee

ks
 

1,2
,4,

 an
d 

8

26
 p

at
ien

ts 
dr

op
pe

d 
ou

t o
f t

ria
l (

4 r
ep

or
te

d 
na

us
ea

, 1
 re

po
rte

d 
an

xi
et

y, 
1 h

ea
da

ch
e, 

1 i
ns

om
ni

a, 
1 d

ry
 m

ou
th

, 9
 w

ith
dr

ew
 

co
ns

en
t, 

5 f
or

 p
ro

to
co

l v
io

lat
io

n 
or

 o
th

er
 

re
as

on
)

2 p
at

ien
ts 

re
ce

iv
in

g v
ar

en
icl

in
e a

nd
 2 

re
ce

iv
in

g p
lac

eb
o 

dr
op

pe
d 

ou
t d

ue
 to

 
ag

gr
av

ate
d 

ps
yc

ho
tic

 sy
m

pt
om

s
No

 p
at

ien
ts 

sh
ow

ed
 si

gn
ifi

ca
nt

 d
ep

re
ss

ive
 

sy
m

pt
om

s o
r s

ui
cid

al 
id

ea
tio

n

Co
m

pa
re

d 
to

 p
lac

eb
o 

gr
ou

p, 
pa

tie
nt

s i
n 

th
e v

ar
en

icl
in

e g
ro

up
 sh

ow
ed

 si
gn

ifi
ca

nt
 

im
pr

ov
em

en
ts 

in
 D

ig
it 

Sy
m

bo
l S

ub
sti

tu
tio

n 
Te

st 
(P

 = 
.01

3)
 an

d 
W

isc
on

sin
 C

ar
d 

So
rti

ng
 T

es
t 

of
 n

on
-p

er
se

ve
ra

tiv
e e

rr
or

s (
P =

 .0
43

)
No

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

s w
er

e n
ot

ed
 b

et
we

en
 

pl
ac

eb
o 

an
d 

va
re

ni
cli

ne
 gr

ou
p 

on
 PA

N
SS

 o
r 

SA
N

S
To

ba
cc

o 
ce

ss
at

io
n/

re
du

ct
io

n 
de

ta
ils

 w
er

e n
ot

 
re

po
rte

d.
 N

o 
sm

ok
er

s i
n 

eit
he

r g
ro

up
 st

op
pe

d 
cig

ar
ett

e u
se

 co
m

pl
et

ely

59
 (2

9 
sm

ok
er

s)

A
bb

re
vi

at
io

ns
: A

D
R 

= 
N

ar
an

jo
 A

dv
er

se
 D

ru
g 

Re
ac

tio
n 

Pr
ob

ab
ili

ty
 S

ca
le

, B
PR

S =
 B

rie
f P

sy
ch

ia
tr

ic
 R

at
in

g 
Sc

al
e, 

H
A

RS
 =

 H
am

ilt
on

 A
nx

ie
ty

 R
at

in
g 

Sc
al

e, 
H

D
RS

 =
 H

am
ilt

on
 D

ep
re

ss
io

n 
Ra

tin
g 

Sc
al

e, 
PA

N
SS

 =
 P

os
iti

ve
 a

nd
 N

eg
at

iv
e 

Sy
nd

ro
m

e 
Sc

al
e, 

RB
A

N
 =

 R
ep

ea
ta

bl
e 

Ba
tte

ry
 fo

r t
he

 A
ss

es
sm

en
t o

f N
eu

ro
ps

yc
ho

lo
gi

ca
l S

ta
tu

s, 
SA

N
S =

 Sc
al

e 
fo

r t
he

 A
ss

es
sm

en
t o

f N
eg

at
iv

e 
Sy

m
pt

om
s.



© COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC. © COPYRIGHT 2012 PHYSICIANS POSTGRADUATE PRESS, INC.e1045J Clin Psychiatry 73:8, August 2012

Does Varenicline Worsen Psychiatric Symptoms? Early Career Psychiatrists

Test (P = .043) and Wisconsin Card Sorting Test non- 
perseverative error (P = .043). The authors noted that tobacco 
cessation and reduction data will be presented in a separate 
report, although they did mention that “no smokers in either 
treatment group quit smoking entirely.”46(p663) Four patients 
overall dropped out of the study due to worsening psychotic 
symptoms; 2 patients were in the varenicline group and 2 
patients were in the placebo group. No patients experienced 
worsening of depressive symptoms (measured by the HDRS) 
or suicidal ideation.

The remaining 3 prospective studies37,43,45 were open-
label, nonrandomized, and not placebo-controlled. The 
first study37 examined the effect of 9 weeks of varenicline 
dosing on cognition and tobacco use in 14 patients with 
schizophrenia or schizoaffective disorder. Two patients 
dropped out during the first 2 weeks due to adverse effects 
of nausea and shaking, but no patients experienced signifi-
cant worsening of psychopathology measured by the PANSS. 
Of the remaining 12 patients, 8 were inpatients, and 4 were 
outpatients. Six of the 12 patients who completed the study 
had “no detectable nicotine levels at time of sampling at end 
of study,” and overall the patients showed improvement in  
list learning (P = .005), list recall (P = .025), and language 
index (P = .003) measured by the Repeatable Battery for the 
Assessment of Neuropsychological Status (RBANS) as com-
pared with pretreatment assessments.

In a nonrandomized, prospective study, Liu et al43 
hypothesized that varenicline would attenuate abstinence-
induced exacerbations of psychopathology and cognitive 
dysfunction in male inpatients with schizophrenia living in 
a long-term care hospital in Taiwan. The authors also evalu-
ated the effects of varenicline on mood, psychotic symptoms, 
and cognitive functioning. Forty-one male patients were 
instructed to abstain from tobacco use and were offered 
varenicline treatment. Twenty patients with schizophrenia 
chose to receive varenicline, and 21 chose not to receive 
any tobacco cessation aid including varenicline. Although 8 
patients who received varenicline reported common adverse 
effects (eg, nausea, headache) during the first week of treat-
ment, no patients experienced worsening of psychiatric 
symptoms over 12 weeks. Furthermore, the patients in the 
varenicline group had significantly lower Hamilton Anxiety 
Rating Scale (HARS) and HDRS scores at weeks 2, 4, and 8 
after tobacco cessation (P < .001, < .001, and < .012 in HDRS; 
P < .001, < .001 and < .005 in HARS, respectively).

The final prospective study45 was a 12-week open-label 
study examining the effectiveness and safety of varenicline in 
98 outpatients with schizophrenia and tobacco dependence. 
Forty-two patients (43%) achieved abstinence from tobacco 
at 12 weeks, verified biochemically. Several scales were used 
to assess psychiatric symptoms and cognitive ability before 
dosing varenicline and after 12 weeks of treatment. Scores on 
the BPRS (P = .49), SANS (P = .63), and Calgary Depression 
Rating Scale (P = .63) measured before and after treatment 
with varenicline were not significantly different. The post-
treatment score on the BPRS psychosis subscale decreased 

from 10.4 at baseline to 9.6 posttreatment (P < .04). Although 
10 patients discontinued treatment, only 5 did so due to self-
reported worsening of psychiatric symptoms. Two patients 
reported depressed mood, 1 patient reported dysphoria, 
1 patient reported substance use and increased psychotic 
symptoms, and 1 reported experiencing anxiety.

DISCUSSION

Overall, we found that, in reports published to date, most 
patients with schizophrenia or schizoaffective disorder who 
received varenicline, either as treatment for tobacco depen-
dence or to test a different hypothesis (eg, whether varenicline 
improves attention and other cognitive symptoms) tolerated 
treatment without experiencing worsening of any psychiatric 
symptom. It is also notable that no patient was reported to 
have experienced suicidal ideation or engaged in suicidal 
behavior, which are symptoms listed in varenicline’s black 
box warning. This finding is in-line with the results of a 
large cohort study from the United Kingdom.47 Regarding 
other symptoms listed in the black box warning, of 260 total 
patients, 1 patient29 experienced aggression, and 3 patients 
experienced depressed mood, dysphoria, or anxiety.45

Although 3 initial published case reports29,31,33 raised 
concern about the use of varenicline in patients with 
schizophrenia and schizoaffective disorder, 2 subsequent 
case reports,30,32 1 case series,34 and 7 prospective stud-
ies37,38,41,43–46 demonstrated the tolerability of varenicline in 
patients with schizophrenia and schizoaffective disorder. Of 
the 260 patients with schizophrenia or schizoaffective dis-
order who received varenicline in these published reports, 
13 patients (5%) experienced worsening of any psychiatric 
symptom. For 3 of these 13 patients, the psychiatric exac-
erbation was described as a “brief negative psychological 
effect”38(p180) occurring after a single dose and resolving 
within 5 hours. Excluding these 3 patients, only 10 of 260 
patients (3.8%) experienced onset or worsening of psychi-
atric symptoms. The other 247 patients did not experience 
worsening of psychiatric symptoms, although some patients 
were unable to tolerate varenicline therapy due to nausea. For 
the patients who experienced exacerbation of a psychiatric 
symptom, we were unable to identify any patient character-
istics that predicted symptom worsening.

These reports suggest that clinicians can administer 
varenicline to stable patients with schizophrenia or schizo-
affective disorder to safely treat tobacco use disorders, 
although it is prudent to monitor patients during this time, 
including for symptoms of tobacco withdrawal that could 
resemble worsening psychiatric symptoms. Other reports 
have also suggested that varenicline can be used in closely 
monitored patients with psychiatric disorders.48 However, as 
Moore et al27 noted, varenicline may be considered a second-
line agent given their findings of increased risk of suicidal 
behaviors in the general population.

Excluding the single-patient case reports, the Liu et al43 
study, in which abstinence from tobacco was enforced on 
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a hospital ward, the Waldo et al38 study, in which smok-
ing status was unknown, 15 patients from the Hong et al 
study44 who received varenicline but were not smokers, 
and the Shim et al46 study in which smoking cessation or 
reduction outcomes were not reported; 155 outpatients with 
schizophrenia or schizoaffective disorder were smokers and 
received varenicline for the purpose of reducing cigarette 
use. Eighty-three of these patients (53.5%) receiving vareni-
cline reduced total daily cigarette use or stopped smoking 
entirely by endpoints ranging from 8 weeks to 6 months. 
These findings are encouraging. This rate of reduced tobacco 
use (53.5%) is also consistent with the results from the larg-
est prospective study45 (42 of 98 patients [43%]) specifically 
examining tobacco cessation in patients with schizophrenia 
treated with 12 weeks of varenicline. In this study, 42 of 98 
patients (42.9%) demonstrated greater than or equal to 2 
weeks of continuous abstinence during 12 weeks of vareni-
cline use. One randomized controlled trial7 of varenicline 
in patients without psychiatric disorders demonstrated that 
44% of patients achieved 4 weeks of continuous abstinence 
compared to 17.7% of patients taking placebo (odds ratio 
[OR] = 3.85, 95% CI, 2.70–5.50; P < .001).

Earlier studies of tobacco cessation treatments available 
before the introduction of varenicline showed that most 
patients with chronic mental illness did not abstain from 
cigarette use. For example, a randomized controlled trial 
of nicotine replacement plus motivational interviewing in 
patients with schizophrenia revealed a cessation rate at 3 
months of 30%.49 Randomized, controlled, prospective stud-
ies evaluating the use of varenicline in this population are 
needed to see if these rates, or those seen in earlier studies 
of varenicline in the general population, can be generalized 
to those with chronic psychotic illnesses. Some predictive 
factors for early tobacco cessation in patients with schizo-
phrenia exist for treatment with bupropion and cognitive 
behavioral therapy50; developing such factors for patients 
treated with varenicline would also be useful in clinical 
decision-making. However, Dutra et al42 examined a subset 
of patients from the study by Nino-Gomez et al,45 to assess 
whether the degree of affective flattening and other negative 
symptoms could predict the response to varenicline treat-
ment plus cognitive behavioral therapy in treating tobacco 
dependence in 53 patients with schizophrenia. The investi-
gators used the SANS to measure negative symptoms, and 
found that patients with less affective flattening were sig-
nificantly more likely to abstain from tobacco use (r = −0.31, 
P < .026).

There are several limitations to our review. First, we 
conducted a review of published studies only. Searching 
other adverse drug event databases may have increased the 
number of case reports describing adverse effects associ-
ated with varenicline use in patients with schizophrenia or 
schizoaffective disorder. In 2010, Moore et al51 reviewed 
reports to the FDA MedWatch database and found that, of 
the 26 cases of aggression and violence reportedly associated 
with varenicline use in adults, 2 patients had a history of 

psychiatric disorders but no patients in their review had a 
reported history of schizophrenia or schizoaffective disorder. 
The more recent review by Moore et al27 noted increased 
risk of suicidal behavior and depression in patients treated 
with varenicline, although the report did not specifically 
assess patients with schizophrenia or schizoaffective disor-
der. However, it is possible that some of the 9,575 patients 
treated with varenicline who experienced a reported adverse 
event (or some of the 2,925 patients receiving varenicline 
who experienced suicidal/self-injurious behavior or depres-
sion), from this study had schizophrenia or schizoaffective 
disorder.

Second, we were unable to extract the same data set for 
each patient receiving varenicline, as we only had access to 
the information in the published reports. This limited our 
ability to draw conclusions about clinical factors that might 
predict an adverse effect of varenicline dosing. 

Third, the reports included in our review used different 
study designs to assess variable outcomes. Four studies38,41,44,46 
used a randomized, placebo-control design, although these 
combined studies examined only 109 patients, and 51 of the 
patients may not have had tobacco use disorders. Some stud-
ies did not assess the primary outcome of tobacco cessation, 
complicating definitive conclusions we could make about 
effectiveness.

At least 3 randomized, controlled trials52–54 are currently 
underway to assess the safety and effectiveness of varenicline 
in treating tobacco dependence in patients with schizophre-
nia. Other models of treatment delivery (eg, peer groups) 
might also be studied as an adjunct to varenicline treatment. 
Ideally, the results of these future studies, combined with the 
existing literature, would provide an evidence base for safely 
and effectively treating tobacco dependence in patients with 
severe and persistent mental illnesses such as schizophrenia 
and schizoaffective disorder.
Drug names: bupropion (Wellbutrin, Aplenzin, and others), citalopram 
(Celexa and others), clonazepam (Klonopin and others), clozapine 
(Clozaril, FazaClo, and others), lithium (Lithobid and others), risperidone 
(Risperdal and others), thiothixene (Navane and others), varenicline 
(Chantix).
Author affiliations: Department of Psychiatry, Mount Sinai School of 
Medicine, New York, New York. Dr Cerimele is now with the Department 
of Psychiatry and Behavioral Sciences, University of Washington School 
of Medicine, Seattle.
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