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Effects of topiramate on neural responses to alcohol cues
in treatment-seeking individuals with alcohol use disorder:
preliminary findings from a randomized, placebo-controlled
trial
Reagan R. Wetherill 1, Nathaniel Spilka1, Kanchana Jagannathan1, Paige Morris1, Danielle Romer1, Timothy Pond1, Kevin G. Lynch1,
Teresa R. Franklin1 and Henry R. Kranzler 1,2

Topiramate, a GABA/glutamate modulator, is efficacious in reducing alcohol consumption, though the mechanisms underlying this
effect are not well characterized. This study analyzed functional magnetic resonance imaging (fMRI) data from 22 heavy drinkers
enrolled in a 12-week placebo-controlled, randomized clinical trial of topiramate to examine the effects of topiramate on alcohol
cue-elicited brain responses, craving, and heavy drinking in individuals with DSM-5 alcohol use disorder. Patients were randomized
to receive either topiramate (maximal daily dosage of 200mg/day) or placebo and were administered an fMRI alcohol cue-reactivity
task at baseline (before starting medication) and after 6 weeks of double-blind treatment. Analyses compared the topiramate (n=
12) and placebo (n= 8) groups on (1) the change in brain responses during alcohol cue exposure (vs non-alcohol cues) within five a
priori regions of interest related to reward—the bilateral and medial orbitofrontal cortex (OFC) and bilateral ventral striatum (VS)
and (2) change in craving and heavy drinking days (HDDs) from baseline and scan 2. Topiramate, relative to placebo, reduced
alcohol cue-elicited activation of the left VS, bilateral OFC, and medial OFC, alcohol cue-elicited craving, and HDDs between
baseline and 6 weeks of treatment. The reduction in alcohol cue-elicited activation in the medial OFC correlated with reductions in
craving, and reduced activation in the right VS, right OFC, and medial OFC correlated with the reduction in HDD. This preliminary
study provides evidence that topiramate’s attenuation of alcohol cue-elicited brain activation and craving are key elements of the
drug’s neurobiological mechanism of action in reducing heavy drinking.
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INTRODUCTION
Alcohol misuse and alcohol use disorder (AUD) are leading risk
factors for premature death and disability [1]. In the United States,
an estimated 16.5 million adults engage in heavy alcohol use
(consuming 5 or more drinks for males or 4 or more drinks for
females on 5 or more days during the preceding month), and 14.4
million meet criteria for an AUD [2]. Although there are effective
treatments for heavy drinking and AUD, the majority of affected
individuals receive no treatment, and among those that do, up to
70% return to drinking within the first year following treatment [3].
Exposure to alcohol-related cues contributes to continued

alcohol consumption and relapse [4–6]. An extensive neuroima-
ging literature has examined brain responses to alcohol cues in
individuals at risk for or diagnosed with AUD [5, 7–10]. According
to a quantitative meta-analysis and systematic review, AUD is
associated with robust alcohol cue-induced activation in reward-
related mesolimbic and prefrontal brain regions, including the
ventral striatum (VS) and orbitofrontal cortex (OFC), and cue-
elicited activation of the VS is most frequently correlated with
behavioral measures and reduced with treatment [6].

One promising medication being studied as a treatment for
AUD is topiramate [11], which in several clinical trials reduced
heavy drinking in individuals with problem drinking or AUD
[12–16]. We previously reported that topiramate reduced heavy
drinking among individuals who sought to reduce their drinking,
with the effect moderated by a single nucleotide polymorphism
(SNP; rs2832407) in GRIK1, encoding the kainate GluK1 receptor
subunit [16]. In a follow-up replication study, we attempted to
validate the pharmacogenetic findings and the efficacy of the
200mg/day dosage of topiramate for treating AUD [17].
Specifically, we conducted a prospective randomized pharmaco-
genic study of topiramate, in which patients were randomized to
receive topiramate or placebo for 12 weeks based on their
genotype. Although the moderating effect of rs2832407 genotype
was not replicated, patients treated with topiramate showed a
nearly twofold reduction in heavy drinking days (HDDs) compared
to those who received placebo. Despite these compelling findings,
little follow-up has been conducted to determine the neurobio-
logical mechanisms underlying topiramate’s effect on heavy
drinking.
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Topiramate is an anticonvulsant medication with multiple
pharmacologic effects that inhibit neuronal activity, including
enhancing gamma-aminobutyric acid (GABA) activity, suppres-
sion of voltage-sensitive Na+ channels, and antagonism of
glutamate transmission through effects at AMPA/kainate recep-
tors [18, 19]. While the mechanisms underlying the therapeutic
effects of topiramate in reducing heavy drinking remain unclear,
it has been hypothesized that topiramate reduces heavy
drinking by inhibiting alcohol-induced dopamine release in
the reward-related mesolimbic dopamine pathways by enhan-
cing GABA neurotransmission and/or inhibiting glutamatergic
neurotransmission [20, 21]. This suppression of alcohol-induced
dopamine release could decrease the reinforcing effects of
alcohol. Over time, repeated reductions in alcohol-induced
reinforcement may devalue the rewarding properties of alcohol
cues and attenuate the motivation (i.e., craving) to consume
alcohol [12].
Several studies have examined the effects of topiramate on

alcohol craving. In randomized controlled trials [12, 14]
and open-label studies [22, 23], topiramate reduced alcohol
craving in treatment-seeking heavy drinkers compared to
placebo. However, human laboratory and other studies report
no effect of topiramate on general craving or alcohol cue-
elicited craving [24] or a reduction in craving only while
participants were consuming alcohol [25]. Inconsistencies in
topiramate’s effects on craving may be related to differences in
methodologies and/or the populations studied. Specifically,
studies conducted in individuals with AUD have shown that
topiramate blunts craving, while human laboratory studies in
nontreatment-seeking heavy drinkers report little or no effect
on craving. Given these inconsistent findings, a more objective,
neurobiologically informative measure of topiramate’s effects
on alcohol-related behaviors and measures may provide insight
into the mechanism by which topiramate reduces heavy
drinking.
The current study, which was part of a larger 12-week RCT

[17], used an objective, neurobiological approach to compare
the effect of topiramate and placebo on brain responses to
alcohol cues, alcohol cue-elicited craving, and heavy drinking in
treatment-seeking heavy drinkers with AUD. Patients were
tested twice using pseudo-continuous arterial spin labeling
(pCASL) perfusion functional magnetic resonance imaging (fMRI)
during alcohol and non-alcohol cue exposure, before starting
treatment and after 6 weeks of study medication. We
hypothesized that topiramate, relative to placebo, would reduce
alcohol cue-elicited activation of reward-related brain areas,
alcohol cue-elicited craving, and heavy drinking and that these
effects would be intercorrelated.

METHODS
Overview
The current study was a substudy of a prospective, randomized,
pharmacogenetic trial investigating the efficacy of topiramate in
reducing the frequency of heavy drinking (ClinicalTrials.gov:
NCT02371889; [17]). The University of Pennsylvania (UPenn)
Institutional Review Board approved all procedures, and the study
was carried out in accordance with the Declaration of Helsinki. All
patients gave written informed consent before participating.
Patients were randomly assigned equally to treatment groups by
staff who were not involved in providing treatment, using a
random allocation provided by a statistician. Double-blind
treatment conditions were maintained throughout the study.
The study included an additional informed consent and screening
visit for the fMRI. The fMRI scans were conducted before starting
medication (at the baseline visit) and 6 weeks later (i.e., after the
study medication was increased to a maximal tolerated dosage for
one full week).

Patients
Treatment-seeking individuals who provided informed consent
and were eligible for the larger clinical trial at the UPenn site
(N= 164) were recruited to participate in the current study.
Interested patients were screened for the following inclusion
criteria: age 18–60; self-identified European ancestry; a weekly
average of ≥24 standard drinks (men) or ≥18 standard drinks
(women); a current DSM-5 diagnosis of AUD; a goal of either
stopping drinking or reducing their drinking to safe levels,
defined as no more than 3 standard drinks per day and 12 drinks
per week for men and no more than 2 drinks per day and 8
drinks per week for women; ability to read English on at least an
8th-grade level; no gross evidence of cognitive impairment;
intelligence quotient of ≥80, as estimated by the 2-subtest score
of the Wechsler Abbreviated Scale of Intelligence (WASI) [26], and
willingness to provide written, informed consent to participate
and to name someone who could be contacted to locate the
patient if he or she could not be reached. In addition, women of
childbearing potential had to be non-lactating, practicing a
reliable method of birth control, and provide a negative urine
pregnancy test at screening and monthly during the study.
Exclusion criteria included the presence of a current, clinically
significant physical disease or abnormality on medical history,
physical examination, or routine laboratory evaluation; a history
of nephrolithiasis, glaucoma, or hypersensitivity to topiramate;
treatment with carbonic anhydrase inhibitors or dolutegravir; a
serious psychiatric illness or current treatment with a psycho-
tropic medication or one aimed at reducing their drinking; a
current diagnosis of drug (other than nicotine) dependence; a
urine drug screen positive for recent use of opioids, cocaine, or
amphetamines; a clinical presentation that indicated a need to
be abstinent from alcohol (e.g., current gastritis, a recent or past
history of severe alcohol withdrawal symptoms); history of head
trauma or injury causing loss of consciousness lasting more than
5 min or associated with skull fracture or intracranial bleeding;
history of seizure; history of stroke and/or stroke-related
spasticity; the presence of magnetically active irremovable
objects in the body; claustrophobia or other medical condition
preventing the individual from lying in the MRI for approximately
1 h. From the larger study, 38 eligible patients agreed to take part
in the brain imaging study and provided written, informed
consent to participate. Of these 38 patients, 29 were randomly
assigned to treatment with topiramate or placebo. Supplemen-
tary figure 1 is a CONSORT diagram, which shows the reasons
that 18 potential patients were excluded from the study and
analyses.

Assessment, randomization and intervention
Inclusion and exclusion criteria were initially assessed by phone,
after which prospective patients were invited to an in-person
informed consent and clinical trial screening visit whose methods
are described in detail elsewhere [17]. Briefly, potential patients
completed psychological and behavioral assessments and under-
went a medical and psychiatric history, physical examination,
routine clinical laboratory testing, a urine drug screen, and, if
appropriate, pregnancy testing. Assessments included a modified
version of The Structured Clinical Interview for DSM-IV (SCID-IV [27])
that incorporated DSM-5 criteria for AUD [28]. The Timeline Follow-
back Method (TLFB [29]) was used to estimate the number of drinks
per drinking day, drinking days (DDs) and heavy DDs. The Short
Index of Problems (SIP [30]) assessed alcohol-related problems.
Patients eligible for the clinical trial were screened and recruited to
participate in the current fMRI study. Interested patients were
invited to a second screening visit for further assessment, where
they provided informed consent for the fMRI study. During this
session, a trained research technician administered the WASI [26] to
estimate the patients’ intelligence quotient. Eligible patients were
then scheduled for their baseline treatment appointment and first
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fMRI scan visit. They were instructed to abstain from alcohol the
night before fMRI scan visits.
At the baseline/fMRI scan visits, patients completed question-

naires and met with the study physician or nurse practitioner. The
study nurse administered the Clinical Institute Withdrawal
Assessment for Alcohol-Revised (CIWA-Ar [31]), delivered the first
medical management session, and dispensed study medication.
Patients were instructed to start the study medication that
evening, following the first fMRI scan. Patients received either
topiramate (25 mg daily for 1 week with gradual weekly increases
to 100 mg twice daily during weeks 6–12 followed by a gradual 1-
week taper to zero) or placebo. Study medications were identically
encapsulated and dispensed in pill bottles. Patients and investi-
gators were blind to medication assignment. After randomization
and the first fMRI scan, patients returned weekly for the first
6 weeks then biweekly for 6 weeks. At each visit, patients received
medical management [32], a brief psychosocial intervention
aimed to enhance treatment adherence.

Alcohol cue-reactivity task
Patients were scanned at baseline (immediately before ingesting
the first medication dose) and after at least 6 weeks of medication
(mean= 6.65 weeks, standard deviation (SD)= 1.04). At each scan
session, patients were breathalyzed to ensure that they had not
recently consumed alcohol and were administered the CIWA-Ar to
assess withdrawal severity. No patient had a breath alcohol
content >0 or a CIWA-Ar score >3. Patients were then escorted to
the fMRI scanner where they completed an fMRI safety form and
were positioned in the scanner. pCASL perfusion fMRI, a
quantitative estimate of cerebral blood flow (CBF) and indirect
measurement of neural activity [33], assessed brain activation in
response to the alcohol cue exposure. During each scan session,
participants completed a resting baseline scan, a 10-min non-
alcohol cue pCASL scan, a 10-min alcohol cue pCASL scan, and a
high-resolution structural scan. Subjective ratings of alcohol
craving were assessed before and after each cue video.
The alcohol cue video included individuals of different races,

ages, and sex consuming alcohol and using explicit language
designed to induce an appetitive desire for an alcoholic beverage.
The non-alcohol cue video was similar in content, except that it
did not portray alcohol consumption or other alcohol-related
stimuli. The non-alcohol cue video was always shown before the
alcohol cue video to minimize interference due to ‘carryover’
arousal initiated when alcohol cues are shown first, which can
affect responses to non-alcohol cues [34, 35].

Imaging data acquisition and preprocessing
Imaging data were acquired on a 3.0 Tesla whole-body scanner
(Siemens AG, Erlangen, Germany). For co-registration of the
functional data, a T1-weighted three-dimensional (3D)

high-resolution MPRAGE scan was acquired with field of view
(FOV)= 250mm, TR/TE= 1620/3 ms, 192 × 256 matrix, slice thick-
ness 1 mm. pCASL perfusion fMRI sequence was used for alcohol
cue and non-alcohol cue data acquisition. Interleaved images with
and without labeling were obtained with a labeling time= 1.5 s,
post labeling delay= 1 s, FOV= 22 cm, matrix= 64 × 64 × 31,
TR/TE= 4110/20 ms, flip angle= 90°, slice thickness= 4.8 mm
and voxel size= 3.4 × 3.4 × 4.8.
Data preprocessing was carried out using SPM-based arterial

spin labeling (ASL) data processing toolbox [36] run under a
MATLAB R2020 environment. Each participant’s ASL image pairs
were realigned to correct for head motion, and the mean image
was co-registered to the high-resolution structural image using
the FMRIB Software Library (FSL) Boundary Based Registration
(BBR) approach [37]. A binary mask comprising GM, WM, and CSF
was applied to limit the CBF computation within the brain voxels.
For both alcohol cue and non-alcohol cue stimuli, 100 CBF image
series were generated from the 100 label/control ASL image pairs
by pairwise control-label subtraction using a single compartment
model with recommended parameters [38]. Subsequently, the
structural image was spatially normalized to the Montreal
Neurological Institute (MNI) standard brain using FSL non-linear
registration, and the resulting BBR transformation was used to
align CBF images to MNI space. The normalized images were
spatially smoothed with a 5mm full width half maximum Gaussian
kernel. In addition, each subject was examined for quality
evaluation index (QEI) [39], with output values between 0 (no
signal) and 1 (highest signal). The images with QEI of 0.7 or above
were included in all our analyses.

Regions of interest (ROIs)
Based on previous studies of alcohol cue reactivity [6, 40, 41], ROIs
were defined a priori as 6-mm radius spheres centered at
[12 6 −9] (right VS); [−12 6 −9] (left VS); [32 34 −11] (right
OFC); [−22 42 −12] (left OFC); and [0 43 –16] (medial OFC) in MNI
space (Fig. 1).

Statistical analysis
Continuous demographic variables were summarized by calculat-
ing means and standard error measurements. Independent
samples t tests compared topiramate and placebo groups on
continuous variables. Nominal demographic variables were
summarized by calculating proportions and compared across
groups using chi-square tests.
Contrasts between alcohol cue versus non-alcohol cue sets

were defined in the general linear model to assess the voxel-by-
voxel CBF difference for each patient. Using the corresponding
parametric maps of this contrast, random effects analysis was
employed to test the main effect of condition (alcohol cue vs non-
alcohol cue) in topiramate and placebo groups with a statistical

Fig. 1 Representation of regions of interest (ROIs). Regions of interest: left (green), medial (light blue), and right (red) orbitofrontal cortex;
left (yellow) and right (blue) ventral striatum.
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parametric map of the t-statistic at each voxel for population
inference for each session within the five ROIs.
For each patient and each imaging scan session, average

quantitative CBF values (ml of blood/100 g of tissue/min) of the
alcohol versus non-alcohol contrast (i.e., neural responses to
alcohol cues) were extracted from the five a priori ROIs. The
change in neural responses to alcohol cues from baseline to scan
2 for each ROI was computed, and the change in neural response
to alcohol cues in topiramate and placebo groups was compared
using the Wilcoxon rank sum test (p < 0.05). Similarly, analyses
were conducted for change in alcohol cue-induced craving from
baseline to scan 2 and change in HDD (≥5 standard drinks in one
day for men, or ≥4 standard drinks in one day for women) during
the week prior to each scan session. All participants included in
the analysis provided drinking data for the week prior to scan 2.
HDD was chosen as the drinking outcome because topiramate
reduced %HDD in our two clinical trials of topiramate for reducing
heavy drinking [16] and treating AUD [17]. Correlations between
the change in average quantitative CBF values and the change in
HDD and in alcohol cue-induced craving were assessed for the full
sample and each treatment group separately using the Spear-
man’s rank correlation coefficient ρ, and ordinary nonparametric
bootstrap analysis was used to derive the 95% confidence interval
(CI) values.

RESULTS
Sample characteristics
Demographic and baseline characteristics of the two groups are
presented in Table 1. The topiramate and placebo patients did not
differ significantly on demographic variables or drinking during
the month before the first scan (baseline).

Medication adherence and maximal dosage achieved
Adherence rates between baseline and scan 2 were high in both
medication groups: the placebo group averaged 7.0 days of
medication ingestion per week, while the topiramate group
averaged 6.8 days (standard deviation (SD)= 0.6). During the
week prior to scan 2, eight topiramate patients (66.7%) and seven
placebo patients (87.5%) reached the maximal dosage (200 mg) or
the equivalent number of placebo capsules [χ2(1)= 1.11, p= 0.60].
For patients who did not reach a dosage of 200 mg/day, the
maximum tolerated dosage was used in the analyses.

Primary outcomes
Compared to placebo, topiramate significantly reduced neural
responses to alcohol cues in the left VS (z=−2.93, p= 0.002), left
OFC (z=−2.01, p < 0.05), right OFC (z=−3.24, p < 0.001), and
medial OFC (z=−2.82, p= 0.003) (Fig. 2). The change in the right
VS did not reach significance (z=−1.85, p= 0.06). Similarly,
individuals treated with topiramate, relative to placebo, reported

reduced alcohol cue-elicited craving (z=−2.00, p= 0.05) and
reduced HDDs from baseline to the second scan (z=−2.10, p= 0.04).
The change in neural responses to alcohol cues correlated with the
change in alcohol cue-elicited craving in the medial OFC (ρ= 0.60,
95% CI [0.14, 0.88], p= 0.005) and the change in HDD in the right VS
(ρ= 0.56, 95% CI [0.30, 0.77], p= 0.01), right OFC (ρ= 0.60, 95% CI
[0.21, 0.83], p= 0.006), and medial OFC (ρ= 0.52, 95% CI [0.12, 0.81],
p= 0.02) (Fig. 3). Among topiramate-treated patients, the change in
neural responses to alcohol cues correlated with the change in
alcohol cue-elicited craving in the the medial OFC (ρ= 0.53, 95% CI
[0.05, 0.81], p= 0.04) and the change in HDD in the right VS (ρ= 0.50,
95% CI [0.11, 0.84], p< 0.05). There were no significant correlations
found for the placebo group. Given that age and baseline drinking
could influence results, we conducted Quade’s rank analysis of
covariance with age and baseline drinking as covariates. Findings did
not change.

DISCUSSION
The goals of this preliminary study were to evaluate the effects of
topiramate on brain responses to alcohol cues and their relation to
alcohol cue-elicited craving and heavy drinking in treatment-
seeking heavy drinkers with AUD. Consistent with previous reports
and the larger randomized controlled clinical trial, topiramate
reduced heavy drinking [12, 16, 17, 23]. Topiramate also
attenuated alcohol cue-elicited craving and neural responses

Table 1. Demographic and baseline data.

Topiramate Placebo Test for difference

N (M/F) 8/4 6/2 χ2(1,19)= 0.16, p= 0.69

Age, yr 50.5 (8.1) 45.1 (13.2) t(18)=−1.14, p= 0.27

Education, yr 17.3 (1.6) 16.8 (1.7) t(18)= 0.54, p= 0.60

Drinking days (past month) 24.3 (5.1) 27.0 (3.5) t(18)= 1.32, p= 0.20

Drinks per drinking day (past month) 7.0 (3.3) 5.8 (1.6) t(18)=−0.57, p= 0.57

Heavy drinking days (past month) 19.9 (7.7) 17.9 (8.0) t(18)=−0.91, p= 0.37

SIP Score (90 day before screening) 12.0 (6.4) 14.5 (11.9) t(18)= 0.62, p= 0.55

One patient each from the topiramate and placebo groups endorsed smoking 2–3 cigarettes per day.
SIP Short Index of Problems.

Fig. 2 Change in alcohol cue-elicited activation (ALC-NON) from
baseline to scan 2 in each medication group. Figures are mean
ALC-NON cerebral blood flow values (±standard error). Topiramate,
relative to placebo, reduced ALC-NON activation in the left ventral
striatum (VS), bilateral orbitofrontal cortex (OFC), and medial OFC,
but the reduction in the right VS did not reach significance.
**p < 0.005; *p < 0.05.
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within dopaminergic mesocorticolimbic reward-related ROIs (i.e.,
left VS, bilateral OFC, and medial OFC) more than placebo. The
change in neural response to alcohol cues in the medial OFC was
associated with the change in alcohol cue-elicited craving, and the
change in neural responses to alcohol cues in the right VS, right
OFC, and medial OFC was associated with the change in heavy
drinking days. Among topiramate-treated patients, the change in
neural response to alcohol cues in the medial OFC was associated
with the change in alcohol cue-elicited craving, and the change in
neural responses to alcohol cues in the right VS was associated
with the change in heavy drinking days.
The VS and OFC are key brain regions mediating cue reactivity.

Preclinical research has shown that phasic firing of dopaminergic
neurons projecting from the ventral tegmental area to the VS is
critical for behavioral conditioning [42], and ventral striatal
activation is associated with reward anticipation when salient
cues are present [43, 44]. The OFC receives direct and indirect
projections from the VS and other limbic regions involved with
drug reinforcement [45, 46] and plays a prominent role in
integrating sensory inputs and guiding motivated behavior [47].
Indeed, single-cell activity tracking of orbitofrontal output neurons
indicates that neuronal activity of the OFC represents a long-term
cue-reward associative memory that supports behavioral adapta-
tion [48]. Thus, our findings showing that topiramate attenuated
reduced alcohol cue-elicited brain responses in VS and OFC and
the associated reduction in alcohol cue-elicited craving suggest
that by weakening the association between alcohol cues and
alcohol reward, topiramate reduced the salience of alcohol cues
and motivation to consume alcohol.
Consistent with previous studies and the larger clinical trial,

topiramate significantly reduced HDDs [16, 17], and these effects
were apparent after the gradual 6-week increase to the maximal
dosage. In a follow-up analysis, the effect of topiramate on HDDs
persisted through the end of treatment (z=−2.30, p= 0.02). The
weekly reduction in the topiramate group was 2–3 HDDs, which is
clinically significant, as the frequency of heavy drinking is
associated with alcohol-related negative consequences [49–51].
The reduction in HDDs correlated with the attenuation of brain

responses to alcohol cues in the VS and OFC. Because our data are
correlational, it is not possible to determine whether the
attenuation of brain responses to alcohol cues in the VS and
OFC is a cause or effect of the changes in heavy drinking.
However, post hoc analyses examining whether changes in heavy

drinking days were associated with changes in global resting CBF
from baseline to scan 2 showed no correlation (p= 0.18).
Although replication of these findings is needed, it is possible
that topiramate reduces heavy drinking by reducing the value of
alcohol cues and alcohol reward.
This study had several important strengths and limitations. It is

the first neuroimaging study to examine the effects of topiramate
in AUD. The topiramate and placebo groups were well matched.
As a preliminary study, the sample size was small, and we did not
correct for multiple ROIs. Efforts to replicate these findings in
larger samples are warranted. The inclusion of a baseline scan and
the within-subject design are strengths of the study. The baseline
scan ensured that the medication groups did not have pre-
existing differences in alcohol cue reactivity and CBF. Topiramate
has a long titration period, and consequently, patients were
scanned after about 6 weeks of dosing, including a full week at
maximum dosage. Although this approach allowed for a more
accurate assessment of topiramate’s effects, the long interval
between scans led to patient attrition.
In conclusion, this preliminary study combined functional

neuroimaging with a placebo-controlled RCT of topiramate for
treating AUD. Among heavy drinking, treatment-seeking indivi-
duals with AUD, topiramate reduced both alcohol cue-elicited
activation of several regions of the dopaminergic mesocortico-
limbic reward circuit (i.e., left VS, bilateral OFC, and medial OFC)
and heavy drinking and that these changes were significantly
correlated. These findings provide evidence that topiramate’s
attenuation of alcohol cue-elicited brain activation is a key
element of the drug’s neurobiological mechanism of action in
reducing heavy drinking.
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