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Abstract

Using retrospective reports obtained during treatment visits in 138 heavy drinkers, we found that 

topiramate’s reduction of heavy drinking was moderated by a polymorphism (rs2832407) in 

GRIK1, which encodes the GluK1 kainate subunit (Kranzler et al., 2014a). A subsequent analysis 

of that 12-week topiramate treatment trial showed similar effects of medication and genotype on 

daily drinking reports obtained via interactive voice response technology (IVR; Kranzler et al., 

2014b). Specifically, rs2832407*C-allele homozygotes treated with topiramate reported lower 

levels of drinking than those receiving placebo. This group also had the largest decreases in the 

expected positive effects of drinking (i.e., expectancies) and desire to drink. To extend that 

analysis, which focused on how mean levels of desire and expectancies changed over time with 

treatment, we used a within-person approach to examine whether daily variation in expectancies 
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and desire to drink interact with topiramate treatment and genotype to predict nighttime drinking 

levels. In contrast to the previous analysis (Kranzler et al., 2014b), here we focus on whether 

alcohol expectancies and desire to drink moderate the effects of topiramate on drinking. Results 

showed a three-way interaction of daily expectancies with genotype and medication, such that the 

protective effect of topiramate on nighttime drinking among rs2832407*C-allele homozygotes 

was decreased on days characterized by relatively high levels of anticipated positive effects of 

alcohol. There was no moderating effect of desire to drink or negative alcohol expectancies. Thus, 

there is specific moderation of the effects of topiramate by both genotype and cognitive process.
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INTRODUCTION

In a 12-week, parallel-groups, placebo-controlled trial in 138 heavy drinkers, we found that, 

compared to placebo, treatment with topiramate 200 mg/day reduced heavy drinking days 

and increased abstinent days (Kranzler et al., 2014a). These findings, obtained using 

retrospective reports at baseline and treatment visits, were consistent with those from two 

studies of alcohol-dependent subjects in which topiramate 300 mg/day was superior to 

placebo in reducing the frequency of drinking and heavy drinking (Johnson et al. 2003; 

Johnson et al., 2007).

Topiramate has multiple pharmacological effects, including antagonism of glutamate 

activity at kainate receptors (Skradski & White 2000; Gibbs, Sombati, DeLorenzo, & 

Coulter, 2000), most potently and selectively those containing the GluK1 and GluK2 

subunits (encoded by GRIK1 and GRIK2, respectively: Gryder & Rogawski, 2003; 

Kaminski, Banerjee, and Rogawski, 2004). In a case-control study, we found that a single 

nucleotide polymorphism (SNP), rs2832407, in GRIK1 was associated to alcohol 

dependence (Kranzler et al. 2009). Specifically, the rs2832407*C allele, the major allele in 

European Americans (EAs), was overrepresented among individuals with alcohol 

dependence. In the EA subsample (N=122) from the topiramate trial in heavy drinkers, 

topiramate reduced heavy drinking significantly more than placebo only in rs2832407*C-

allele homozygotes (Kranzler et al., 2014a).

In a secondary analysis of data from that trial (Kranzler et al., 2014b), we used patients’ 

daily reports obtained using interactive voice response technology (IVR) to examine the 

interaction of topiramate and rs2832407 on changes in alcohol-related cognitions across the 

12 weeks of the study. Prior research indicated that topiramate reduces obsessional thoughts 

and compulsions about using alcohol (Johnson et al., 2008), as measured by scores on the 

Obsessive-Compulsive Drinking Scale (OCDS; Anton, Moak, & Latham, 1995). Consistent 

with these findings, in our study of heavy drinkers, some patients who substantially reduced 

their drinking reported that they were able to do so because they were no longer thinking 

frequently about drinking. Thus, based on these qualitative statements, we focused on two 

variables that captured the appeal and saliency of drinking and its effects: desire to drink 
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(which is conceptually similar to obsessional thoughts and craving) and expected positive 

effects of drinking [i.e., positive alcohol expectancies, which a substantial body of evidence 

links to subsequent drinking behavior (Jones, Corbin, & Fromme, 2001)]. We found a study 

day × medication group × genotype group interaction that predicted both outcomes, with 

rs2832407*C-allele homozygotes who were treated with topiramate showing the largest 

decreases across the 12-week study period. We did not, however, find that changes in 

positive alcohol expectancies or desire to drink across the treatment period mediated the 

medication group × genotype group interaction effects on drinking (Kranzler et al., 2014b). 

Based on those findings, it appears that there may be a more complicated role for these 

variables in the effects of topiramate.

The present study was conducted to understand more fully the cognitive mechanisms 

involved in the effects of topiramate and its moderation by rs2832407. Here, we moved 

from analysis of how mean levels of these variables changed across study weeks, which was 

the approach that we used previously (Kranzler et al., 2014b), to examine how day-to-day 

changes in positive expectancies and desire to drink (i.e., daily deviations from mean levels) 

interact with medication and genotype to predict same-day drinking behavior. Although 

desire to drink (or craving) is often conceptualized as having meaningful variation over time 

(Haass-Koffler, Leggio, & Kenna, 2014), focusing on daily variation in expectancies is 

somewhat novel. However, theory commonly specifies that expectancy activation is a 

dynamic process (Goldman, Del Boca, & Darkes, 1999) and studies have shown that 

expectancies change within person (Cooney, Gillespie, Baker, & Kaplan, 1987; Goldstein, 

Wall, McKee, & Hinson, 2004; Wall, Hinson, McKee, & Goldstein, 2001). Thus, we believe 

that the examination of expectancies at the daily level of analysis, as with desire to drink, 

could be informative. These analyses differ from and augment our prior analyses of the data 

across the 12 weeks of the study (Kranzler et al., 2014a; Kranzler et al., 2014b), which in 

addition to showing that the greatest reduction in drinking was among topiramate-treated 

individuals with the rs2832407*CC genotype, showed that rs2832407*C-allele homozygotes 

treated with topiramate had larger decreases in mean levels of positive expectancies and 

desire to drink than those assigned to receive placebo.

In the present analysis, we posited that topiramate would weaken the within-person link 

between positive expectancies or desire to drink and drinking. Specifically, we predicted 

that rs2832407*C-allele homozygotes treated with topiramate would demonstrate a weaker 

positive within-person association between daily expectancies (and desire) and nighttime 

drinking. As a comparison, we also examined the moderating effects of the anticipation of 

negative effects of drinking (i.e., negative expectancies).

EXPERIMENTAL PROCEDURES

Overview

In this 12-week, parallel-groups, placebo-controlled trial of topiramate in heavy drinkers, 

patients were randomly assigned to medication group, and double-blind conditions were 

maintained throughout the study. At each of nine treatment visits, patients received 

counseling with medical management (Pettinati et al., 2004), a brief psychosocial 

intervention. Additional details on the study design are provided in Kranzler et al. (2014).
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The study was initiated at the University of Connecticut Health Center (UCHC) and 

completed at the University of Pennsylvania Treatment Research Center (Penn). The 

institutional review boards at both institutions approved the consent form and study 

protocol. Throughout the trial, patients responded to daily IVR surveys that were computer 

administered. Study participants were paid to complete daily reports and an assessment 

battery at the end of treatment.

Genotyping Procedure

We extracted DNA from whole blood using the PureGene kit (GentraSystems, Minneapolis, 

MN) and genotyped rs2832407 using the TaqMan SNP genotyping assay (Life 

Technologies, Grand Island, NY). All genotypes were repeated, with consistent results. The 

genotype frequencies in the 122 European Americans were consistent with Hardy-Weinberg 

equilibrium expectations (χ2=0.61, df=2, p=0.74).

Patients

We screened 200 prospective participants in person, with 138 patients (62.3% male) 

randomly assigned to treatment with topiramate (N=67, 48.6%) or placebo (N=71, 51.4%). 

The study sample was middle-aged (mean=51.1 yr, SD=8.2) and predominantly EA 

(88.4%), married (60.9%), and employed (80.4%), with an average of more than three years 

of college. During pretreatment, patients had approximately 6 drinking days/week and of 

which 5 were heavy drinking days (defined as ≥ 4 drinks in a day for women; ≥ 5 drinks in a 

day for men). The groups were comparable on all pretreatment demographic and clinical 

measures except age: placebo patients were approximately 3.5 yr older than topiramate 

patients. To address this difference, we included age as a factor in the analyses, as described 

below.

Of the 138 patients randomly assigned to treatment with topiramate or placebo, 122 (88.4%) 

identified themselves as EA. We limited the current analysis to the EA subgroup to avoid 

confounding due to substantial population differences in the frequency of rs2832407 alleles. 

Population stratification, which could also confound the interpretation of genetic moderator 

effects, is comparatively unlikely in European-ancestry groups, which generally do not show 

high degrees of admixture with other populations and where allele frequency differences are 

comparatively small (Halder et al., 2009).

Procedures

Subjects who responded to advertisements underwent an initial telephone screening, after 

which eligible individuals were seen in person and gave written, informed consent to 

participate. They then underwent a medical and psychiatric evaluation to substantiate that 

they met inclusion criteria and no exclusion criteria.

Prior to randomization, patients completed questionnaires and were administered research 

interviews by trained research evaluators; then they received their first counseling sessions 

and supplies of study medication. During the first six weeks of treatment, patients were seen 

weekly for medication adjustments, with three biweekly visits after the medication dosage 

was stabilized. At each study visit, we measured the patient’s breath alcohol concentration, 
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weight, and vital signs; patients completed questionnaires; and a nurse obtained information 

on concurrent medications, adverse events, and protocol adherence, and delivered the 

Medical Management (Pettinati et al., 2004) counseling. After 12 weeks of treatment (or 

earlier for patients that did not complete the treatment), patients again completed 

questionnaires and were interviewed by the nurse and the evaluator.

Study Treatments

Counseling—The Medical Management manual promotes medication adherence and 

treatment participation through education and support; it was modified to be consistent with 

a goal of non-hazardous drinking (Sanchez-Craig, Wilkinson, & Davila, 1995). Men were 

advised to consume ≤ 3 standard drinks per day and 12 standard drinks per week and women 

were advised to consume ≤ 2 drinks per day and 8 drinks per week.

Medication—Topiramate treatment was initiated at a dosage of 25 mg at bedtime and the 

daily dosage was increased at weekly intervals to 50 mg, 75 mg, 100 mg, 150 mg, and 200 

mg. After the first week, the medication was administered twice daily in divided doses, with 

the maximal dosage achieved in week 6. Placebo and topiramate were encapsulated and 

indistinguishable from one another. Daily Assessments: We used IVR to administer survey 

questions by telephone (Gurvich, Kenna, & Leggio, 2013). Patients were trained to use the 

IVR and each was given a wallet- sized, follow-along guide detailing each question, 

including answer options to assist them with the first few IVR calls. They called daily 

between 5 and 8 PM to report their desire to drink and their expectancies concerning the 

effects of alcohol and their alcohol consumption by pressing the keys on the keypad, with 

responses entered automatically in a database. We chose the time of the calls to reduce the 

potential for patients to have begun drinking heavily prior to making the calls. Patients who 

failed to call in during the allotted time received computerized reminder calls. A research 

assistant monitored calls to ensure that they were made daily and to address problems and 

questions immediately (to enhance accuracy and adherence). Patients who missed a series of 

calls were contacted and reminded of the importance to the research of their adhering to the 

call-in schedule.

Patients were queried each evening about their current desire to drink using three items 

adapted from the Alcohol Urge Questionnaire (Bohn, Krahn, & Staehler, 1995) (e.g., 

“Today I felt like I could really use a drink”). Responses were on a 5-point scale ranging 

from 0 (“not at all”) to 4 (“extremely likely”). We also queried patients daily using three 

items adapted from expectancy scales (Rohsenow, 1983; Fromme, Stroot, & Kaplan, 1993; 

Leigh & Stacy, 1993). The first two items assessed anticipated positive outcomes for 

drinking later that night and correspond to the commonly identified expectancy domains of 

general pleasure and tension reduction. Patients were asked, “If you were to drink tonight 

how likely is it that you” (a) “would have a good time?” and (b) “would feel less tense/more 

relaxed?” The third item assessed anticipated negative outcomes: “If you were to drink 

tonight, how likely is it that you would become clumsy or uncoordinated?” The response 

options for these items were the same as those measuring desire to drink. For analysis, we 

averaged the appropriate items to create a daily desire to drink composite (alpha = 0.79) and 

a positive expectancy composite (alpha = 0.72).
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Patients also reported the number of standard drinks of beer, wine, liquor and “other 

beverages” that they consumed. To capture all drinking during the preceding 24-hour period, 

patients were asked to report separately the amounts that they drank the previous day (in 

total), and any drinking during the current day, up until the time of the IVR report. We 

calculated nighttime drinking by subtracting daytime drinking from total day drinking. On 

4.9% of the days, negative values resulted because patients reported more daytime drinks 

than total drinks (which were reported the next day). In these situations, the value for 

nighttime drinking was set to zero. We also winsorized the 0.2% of nighttime drinking 

values that exceeded 20 drinks to a maximum of 20. We used these data to examine lagged 

associations between daily expectancies (reported one evening) and nighttime drinking that 

followed (reported the next day).

Data Analysis

We examined whether daily expectancies and desire to drink interacted with medication 

condition and genotype to predict nighttime drinking (i.e., drinking after the daily survey). 

Study day was coded as −83 to 0, medication condition as 0 = placebo and 1 = topiramate, 

and genotype as 0 = A-allele carrier and 1 = C-allele homozygote. Because there was 

evidence from our prior clinical trial (Kranzler et al., 2014a) that the two-level rs2832407 

genotype was a significant moderator of topiramate’s effects, we combined the AA and AC 

groups, comparing them with the CC group as a dichotomous genotype.

To evaluate the effect of relative levels of daily expectancies and desire, they were person-

mean centered (i.e., each person’s overall mean levels was subtracted from each daily 

value). Given the count nature of the dependent variable (number of nighttime standard 

drinks), we used generalized estimating equations to specify a negative binomial distribution 

and log link. We specified all two-way interactions and the three-way interaction of changes 

in daily expectancies × medication group × genotype group. All models controlled for sex; 

the model predicting nighttime drinking also controlled for study day, mean levels of 

expectancies (or desire to drink), and earlier day drinking. We used “independent” error 

structure; alternative specifications (exchangeable, autoregressive [AR1]) produced similar 

results. We used SPSS software.

Although the treatment groups differed significantly on age, there was no impact of age on 

any of the models, hence age was removed from the models. Inclusion of the study site 

(UCHC vs. Penn) and a squared diary day predictor (to account for quadratic trends in the 

outcome) also failed to influence any of the models, so they were removed from the 

analysis. Our statistical approaches allowed for the unbalanced nature of the data, i.e., no 

subjects were excluded due to missing daily reports.

RESULTS

IVR Adherence

The 122 patients provided complete data on 7,810 person-days [mean=64.0 daily reports per 

person (SD=22.0) or 76.2% (SD=26.2) of study days]. They reported drinking on 78.5% of 

days, consuming a mean of 4.5 drinks (SD = 2.6) per drinking day. Daytime drinking (i.e., 
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prior to the daily survey) was reported on 47.2% of days and subjects reported drinking a 

mean of 3.7 drinks (SD = 2.1) per daytime drinking period. Nighttime drinking was reported 

on 56.7% of the days and subjects reported drinking 3.4 drinks (SD = 2.3) per nighttime 

drinking period. Table 1 shows means and standard deviations (SDs) for the daily variables 

by medication and genotype groups. It also shows the mean and SD for the number of IVR 

reporting days, which did not differ by medication group [F(1, 118)=0.38, p=0.54], genotype 

group [F(1, 118)=1.75, p=0.19], or the medication group × genotype interaction [F(1, 

118)=1.07, p=0.30].

Predicting Nighttime Drinking

We entered the predictors in 3 steps. In the first step, we entered sex, daytime drinking level, 

study day, mean levels of desire to drink (or expectancies), daily desire to drink (or 

expectancies), medication group, and genotype group. In block 2, we entered the product 

terms for the two-way interactions of daily desire to drink (or positive expectancies), 

medication group and genotype group, and in block 3 we entered the three-way product 

terms. The results for positive expectancies and desire to drink are shown in Tables 2 and 3 

(the coefficients correspond to the step when entered).

We found a significant medication group × genotype group interaction (block 2 for both 

models). Probing of this effect in the expectancy model indicated that in C-allele 

homozygotes, topiramate-treated patients reported less nighttime drinking than those 

receiving placebo (b= 0.80 0.80, SE=0.18, p<0.001, 95%CI: −1.16, −0.45). There was no 

such effect among A- allele carriers (b= −0.004, SE=0.18, p=0.98, 95%CI: −0.35, 0.34). 

Exponentiation of the medication group slope for the C-allele homozygotes indicated that 

the nighttime drinking rate for the topiramate group was 45% that of the placebo group (i.e., 

drinking was approximately 2.23 times higher for the placebo group). Nighttime drinking is 

a subset of the drinking data that we reported previously (Kranzler et al., 2014b).

The medication group × genotype group interaction was qualified by a significant three- way 

interaction with daily positive expectancies (block 3), but not daily desire to drink. The form 

of the significant three-way interaction can be seen in Figure 1. Opposite to prediction, 

rs2832407*C-allele homozygotes treated with topiramate showed the strongest positive 

association between daily positive expectancies and nighttime drinking. The effect was 

driven by the relatively low levels of drinking for this group (relative to the other groups) on 

all days except those characterized by very high levels of expectations of positive outcomes.

We probed this interaction by focusing on daily expectancies as the moderator of the 

medication group × genotype group interaction. Specifically, we focused on how the effect 

of topiramate for CC individuals decreased as the relative levels of expectancies increased. 

Results indicated that the medication effect was significant for CC individuals on days when 

expectancies were 1 point above individuals’ mean levels (b= −0.49, SE=0.18, p=0.005, 

95%CI: − 0.83, −0.15), but not on days when they were 2 points above mean levels (b= 

−0.17, SE=0.23, p=0.53, 95%CI: −0.62, 0.28). Approximately 6.0% of responses were at 

least 1 point above the mean (and on those days topiramate effects in CC individuals were 

significant), while days characterized by 2 points above participants’ mean levels (where 

topiramate effects in CC individuals were not significant) were rare (~0.6% of the person 
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days were at least at this level). Thus, the effects of topiramate on nighttime drinking were 

evident on the vast majority (i.e., more than 94%) of days.

Estimation of these models with negative alcohol expectancies did not reveal a moderating 

effect. The three-way interaction of daily impairment expectancies × medication group × 

genotype group did not approach significance (b= 0.088, SE=0.21, p=0.67, 95%CI: − 0.31, 

0.49). To exclude the possibility that the significant effect of positive expectancies was due 

to the greater reliability of the positive expectancy composite (compared to the single item 

for negative outcomes), we re-estimated (separately) the model using the single items that 

comprised the positive expectancy composite. The three-way interaction was significant for 

both the item assessing expectations of good times (b= 0.32, SE=0.15, p=0.038, 95%CI: 

0.02, 0.62) and the one assessing tension reduction (b= 0.26, SE=0.11, p=0.014, 95%CI: 

0.05, 0.47).

DISCUSSION

In this study, we used daily data obtained via IVR to examine whether daily variation in 

desire to drink and positive alcohol expectancies interacted with topiramate treatment and 

genotype to predict later day drinking. These analyses augment our prior analysis of similar 

measures across the 12 weeks of the study, which showed that topiramate-treated individuals 

with the rs2832407*CC genotype showed the greatest reductions in mean levels of drinking, 

positive outcome expectancies, and desire to drink (Kranzler et al., 2014b).

Here, using a within-person approach, we found that the relative level of daily positive 

expectancies reported in the evening moderated the interaction effect of genotype group × 

medication group on nighttime drinking. The form of this interaction was not in the direction 

that we predicted. Rather than finding weaker contingencies between deviations from mean 

levels of positive expectancies and later-day drinking among topiramate-treated 

rs2832407*C- allele homozygotes, we found the opposite pattern. However, we believe that 

the form of the interaction–when conceptualizing positive expectancies as the moderator–

provides information that contributes to an understanding of the mechanisms of interest. We 

found that for rs2832407*C-allele homozygotes, on more than 94% of days, topiramate 

treatment significantly reduced nighttime drinking more than placebo treatment. However, 

on days when expected positive effects of drinking were very high (as might occur, for 

example, in anticipation of going to a drinking-related event such as a party or happy hour), 

topiramate did not exert a protective effect. In contrast, in A-allele carriers, there was no 

topiramate effect regardless of expectancy levels.

Taken together with the results from Kranzler et al. (2014b), our findings indicate that 

topiramate (at least for rs2832407*C-allele homozygotes) reduces overall levels of 

expectancies, but it does not weaken highly salient positive alcohol expectancies, which 

seemed to overpower the effect of topiramate (though only on very few days). This effect 

was limited to rs2832407*C-allele homozygotes (Figure 1), which appears to be attributable 

to the fact that only that genotype group showed otherwise reduced drinking. That is, in the 

face of high positive alcohol expectancies, nighttime drinking by rs2832407*C-allele 

homozygotes treated with topiramate resembled that of the other three groups. An important 
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caveat is that although our daily indicator of desire to drink, and less directly, expected 

positive effects of drinking, capture “incentive salience” (Robinson & Berridge, 2008), they 

do not tap a more generalized salience that is not necessarily related to “desire” or 

“wanting,” (e.g., an alcohol advertisement that is salient for a problem drinker in abstinence-

oriented treatment does not necessarily prompt a desire to drink). Daily measures that 

capture this generalized salience might provide a better opportunity to demonstrate 

mediating effects that we did not observe in our last study.

Our results answer only a few of the relevant questions about the cognitive mechanisms 

underlying topiramate’s effect. One possibility is that, although topiramate does not weaken 

the effect of explicit expectancies (i.e., processes amenable to introspection and self-report), 

it might interfere with implicit expectancies (i.e., processes that are out of awareness) 

(Reich, Below, & Goldman, 2010). Topiramate could weaken the link between stimuli and 

environmental cues that activate implicit expectancies or the link between implicit 

expectancies and drinking behavior. Either of these processes, over time, could result in 

decreased levels of explicit expectancies and desire (Kranzler et al., 2014b) and drinking 

level (Johnson et al., 2003; Johnson et al., 2007; Miranda et al., 2008, Kranzler et al., 

2014a).

Despite an overall effect of topiramate on desire to drink in C-allele homozygotes (Kranzler 

et al., 2014b), evening reports of desire to drink did not moderate the effect of the 

medication group × genotype interaction on nighttime drinking. The modest sample size 

(n=122) may have provided inadequate statistical power to detect this effect. The finding 

does not support the postulated neuropharmacologic mechanism of topiramate’s effects on 

drinking: namely, that the medication, by blocking AMPA- and kainate-mediated 

glutamatergic neurotransmission may suppress ethanol-induced release of dopamine in the 

nucleus accumbens, reducing the reinforcing effect of alcohol, resulting in reduced craving 

for alcohol (Johnson et al., 2007). A cognitive mechanism that has been suggested as a 

partial explanation for the effects of topiramate to reduce drinking is that it increases 

inhibitory control (Rubio, Martínez- Gras, & Manzanares, 2009). In the context of the 

incentive sensitization model of Robinson and Berridge (2008), an enhancement of 

inhibitory control could offset the incentive salience associated with “wanting” alcohol.

Our findings implicate the GluK1-containing kainate receptor at the neuropharmacologic 

level and positive alcohol expectancies at the cognitive level as mechanisms for topiramate’s 

reduction of drinking. Thus, it appears that the effects of topiramate on drinking, which are 

more robust than those of naltrexone or acamprosate (Blodgett, Del Re, Maisel, & Finney, 

2014), are moderated by both genetic and cognitive factors, so their elucidation is of both 

theoretical and clinical relevance.

Efforts to replicate and extend these findings would benefit from larger sample sizes, as it is 

possible that a small percentage of cases drove the observed effects. This could only be 

accurately evaluated via replication. Further, subsequent studies should utilize already 

validated measures of expectancies, though it should be noted that our items demonstrated 

validity in their associations with drinking behavior. Future studies could also measure 

expectancies and drinking multiple times each day to provide greater precision in predicting 
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daytime drinking, which in our study occurred frequently and was as intense as evening 

drinking. Subsequent studies of topiramate aimed at understanding its cognitive effects 

should include patients’ expectancies regarding drinking and their perceived self-efficacy in 

dealing with those expectancies. Future studies could also attempt to measure aspects of 

“generalized salience,” which has less to do with “wanting” alcohol and which could serve 

as a mediator of the effects of topiramate in rs2832407*C-allele homozygotes on nighttime 

drinking level.

Research examining implicit (i.e., automatic) expectancies using human laboratory 

paradigms in which stimuli delivered outside of consciousness elicit automatic processes 

that can be measured using functional magnetic resonance imaging may also help to 

elucidate the cognitive mechanism of topiramate’s effects. This approach has been used to 

study the effects of drug and sexual cues presented outside of consciousness (Childress et 

al., 2008; Wetherill et al., 2014) and showed that these cues elicited increased activity in 

brain regions supporting reward detection. A similar approach could help to define more 

clearly the relations between implicit alcohol expectancies and drinking behavior and the 

effects of topiramate and rs2832407 genotype.
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Figure 1. Prediction of nighttime number of drinks by interactive effects of changes in daily 
expectancies, genotype, and medication condition
Values for the X-axis range from 2 points below to 2 points above mean levels on the 

expectancy scale. In C-allele homozygotes, topiramate-treated patients reported less 

nighttime drinking than those receiving placebo (p<0.001). There was no such effect among 

A-allele carriers (p=0.98). The protective effect of topiramate on nighttime drinking among 

rs2832407*C-allele homozygotes was decreased on days characterized by relatively high 

levels of anticipated positive effects of alcohol. Note that the p-values were derived from a 

model that included all 2-way and 3-way interactions; thus, they are the conditional effects 

of topiramate for each genotype group averaged across all levels of expectancies.
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