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A. SPECIFIC AIMS

The current proposal aims to improve alcohol treatment in African American (AA) Veterans. AAs currently
comprise 12% of the Veteran population, a percentage that is anticipated to rise steadily over the next several
decades. Despite having lower rates of drinking and heavy drinking than European Americans (EAs), AAs
have significantly higher rates of morbidity and mortality from a variety of alcohol-related conditions, including
liver cirrhosis, accidents, and violence (1, 2).

In addition to the disparity in morbidity and mortality, there is also a lack of empirical testing of alcohol
treatment medications in minority populations, including AAs. Because population differences, including
genetic ones, can affect individual treatment response, there is a particular need to evaluate alcohol
pharmacotherapy specifically in populations other than EAs. For instance, naltrexone, a medication that is
approved for alcohol treatment by the Food and Drug Administration (FDA), has questionable efficacy in AAs
(3), though it has not been evaluated fully in this population.

Although the anticonvulsant topiramate (TOP) is not approved to treat alcohol use disorder (AUD), four
placebo-controlled trials conducted predominantly in EAs have shown that it substantially reduces the
frequency of heavy drinking (i.e., days on which men consume five or more standard drinks and women
consume four or more standard drinks) and increases the number of abstinent days (4-8). Based on these
findings and the recommendation by the National Institute on Alcohol Abuse and Alcoholism that TOP be used
routinely to treat alcohol dependence, the medication is increasingly prescribed “off-label” for alcohol treatment
(e.g., in the VA healthcare system, where growth in prescriptions for alcohol treatment has been rapid) (9).
However, like naltrexone, TOP has been evaluated almost exclusively in EAs, with a virtual absence of such
studies in AAs or other minority groups.

Of relevance to the use of TOP in the treatment of Veterans with AUD, we found that the medication is
efficacious only in EAs within a specific genotype group, i.e., individuals homozygous for the C allele of
rs2832407, a polymorphism in the GRIK1 gene, which encodes the GluK1 subunit of the kainate receptor, a
glutamate receptor subtype (7). Importantly, rs2832407 allele frequency differs substantially among
populations: the C allele is the major allele at this locus in EAs (frequency = ~0.65), but the minor allele in AAs
(frequency = ~0.18). This pharmacogenetic effect persisted for 6 months from the end of active treatment (10).
Thus, in addition to examining the use of TOP to reduce heavy drinking in AAs, including the persistence of
treatment effects, the current proposal will explore the effects of population genetic differences on the efficacy
of TOP. We propose to conduct a prospective, 12-week, parallel-group, placebo-controlled study of the efficacy
and tolerability of TOP 200 mg/day in a sample of 160 heavy-drinking AA Veterans with DSM-5 AUD.

The proposal is innovative in that it: 1) provides a well-powered test of the medication’s efficacy in AAs with
AUD, an understudied and underserved population for which no such data currently exist; 2) includes Veterans
whose goal is either to reduce drinking or become abstinent, which includes a large proportion of the AA
Veteran population that could benefit from alcohol treatment; 3) uses a 200-mg/day dosage of TOP, which is
better tolerated than the 300-mg/day dosage used in the largest prior studies; 4) examines the persistence of
treatment effects for six months post-treatment; 4) explores the pharmacogenetics of TOP treatment in AAs,
for whom precision medicine efforts are rare. To do this, we will leverage findings from the Million Veteran
Program (MVP), for which genomewide association (GWAS) data will be available for more than 300,000
Veterans, and apply it to the present sample to explore genetic moderation of TOP’s effects. If the MVP data
are not available, we will use data from our completed GWAS of alcohol dependence for this purpose (11).

Specific Aim 1. To test the efficacy of topiramate (TOP) 200 mg/day in reducing the frequency of
heavy drinking and increasing abstinent days in African-American (AA) patients with alcohol use
disorder (AUD). We hypothesize that, as in EAs, AA Veterans receiving TOP will report fewer heavy drinking
days (HDDs) and more abstinent days than those receiving placebo.

Specific Aim 2. To explore the moderating effect of variation in the GRIK7 and GRIK2 genes on
TOP’s efficacy in reducing heavy drinking and increasing abstinent days. We will explore the moderating
effects of single nucleotide polymorphisms (SNPs) in GRIK1 and GRIK2, which encode kainate subunits.
Topiramate’s effects are most potent and selective for kainate receptors containing these subunits. We will
select SNPs for testing based on association analyses for sustained heavy drinking that are being conducted in
a beta test project of the MVP (Kranzler, Pl at CMCVAMC) or from a GWAS that we completed in a sample of
3,318 AAs (11).

Specific Aim 3. To examine the persistence of TOP treatment effects during a six-month post-
treatment follow-up period. We hypothesize that, in a pharmacogenetically responsive subgroup, TOP’s
effects on heavy drinking and abstinent days will persist during the follow-up period.




B. BACKGROUND AND SIGNIFICANCE

The 2005 National Survey on Drug Use and Health showed that Veterans have a rate of heavy drinking
(defined as consuming 5 or more drinks on an occasion at least 5 times in the preceding 30 days) of 7.5%.
This was higher than community dwelling non-veterans who were sampled to match for age, gender, and
geography (6.5%) (12). The 2014 National Survey on Drug Use and Health showed that 81.7% of African
Americans (AAs) 18 years or older reported lifetime use of alcohol and 48.6 drank during the preceding 30
days, with 23.9% reporting binge drinking (i.e., 5 or more drinks on a single occasion at least once in the
preceding 30 days) and 5.1% reported heavy drinking (13). This compares with 91.8% of European Americans
(EAs) who reported lifetime drinking and 61.6% that reported drinking, 25% binge drinking, and 7.6% heavy
drinking during the preceding 30 days. Despite the fact that AAs drink less frequently and not as heavily as
EAs, AAs have significantly higher rates of mortality from alcohol-related conditions, including hepatic cirrhosis,
accidents, and violence than EAs (1, 2). Further, alcohol treatment research focused on the specific needs of
AAs is lacking, despite the fact that 42 million people in the U.S. (13.2% of the total U.S. population) is of
African ancestry. Thus, there is a pressing need to identify better approaches to treat heavy drinking in AAs.
This need appears to be particularly great in the Veterans Affairs Healthcare System (VAHS). Recently,
Williams et al. examined racial/ethnic differences in clinically recognized AUD in the VAHS. They found that,
among nearly 5 million eligible patients, 17.4% were AA, 6.5% were Hispanic, and 76.1% were EA (14). The
overall prevalence of clinically recognized AUD was 6.5% and was greatest among AAs (9.8%), followed by
Hispanics (7.1%), and it was lowest among EAs (5.7%), a highly significant difference (p < 0.001). The pattern
generally held for men, regardless of age group, though among women, the prevalence of AUD was generally
lowest among Hispanics and highest among AA patients. We propose to evaluate the effects of topiramate
(TOP), a medication that appears to be the most efficacious in treating alcohol use disorder (AUD) (4), in AAs,
the predominant minority population in the VAHS.

The VA has perhaps the most robust specialty addiction program of all hospital systems. Referral to these
programs represents the standard of care for patients identified with AUD. An important consideration in the
dissemination of treatments is their acceptability to clinicians and the healthcare context in which they are to be
applied. In the VAHS, there has been a systematic effort to identify at-risk or harmful drinkers using the first
three questions of the Alcohol Use Disorders Identification Test (i.e., the AUDIT-C) (15). The effort aims to
promote the use of brief interventions and referrals for AUD specialty care. However, only 3.9% of veterans
identified as needing an intervention for alcohol dependence (based on an AUDIT-C score of >8) received
SUD specialty care in the year following screening (16). Consistent with the notion that focused efforts can
eliminate healthcare disparities, AA veterans were significantly more likely than EA Veterans to be identified
(14) and receive treatment after identification (17). Similarly, in a cross-sectional analysis of data from
>250,000 individuals in the VHA, among individuals who acknowledged drinking, AA patients (odds ratio=1.65)
and Hispanics (odds ratio=1.56) were more likely than EA patients to receive alcohol-related advice (18).
These findings speak highly of the VHA'’s efforts to identify individuals who need an alcohol intervention, which
have helped to identify and treat both AAs and Hispanics with AUDs. This is in contrast to the findings outside
of the VA, where minority individuals, especially those at the highest levels of alcohol dependence severity,
underuse alcohol treatment services relative to non-Hispanic EAs (19).

B.1. Medications to Treat Alcohol Dependence: The VA/DOD Substance abuse treatment guidelines
recommend that pharmacotherapy be offered to all Veterans with a moderate-to-severe AUD unless there are
medical contraindications. This is also the VA policy outlined in the Uniform Services Handbook for Mental
Health Services. The VA/DOD guidelines recommend the use of the three medications approved by the Food
and Drug Administration (FDA) to treat AUD: disulfiram, naltrexone (both oral and long-acting formulations),
and acamprosate. In addition to these three medications, the guidelines explicitly call for the use of
topiramate.

The recommendations are based on evidence supporting the use of all of these medications to treat AUD.
However, the efficacy of disulfiram has been questioned (20) and findings regarding acamprosate are
inconsistent outside of Europe (21). Oral naltrexone has a small, but statistically reliable effect in reducing
heavy drinking (22). The efficacy of long-acting naltrexone to enhance medication adherence in alcohol
dependence was demonstrated in a single placebo-controlled clinical trial, but the findings have not yet been
replicated (23). As previously mentioned, TOP is a promising treatment for AUD. Harris et al. found that in FY
2009, only 4.7% Veterans with current alcohol dependence were prescribed naltrexone, acamprosate, or
disulfiram, the three FDA-approved medications (24). This rate increased to 6.5% when TOP was included
among the alcohol treatment medications. AA Veterans also appear to use naltrexone at lower rates than EAs




(25). This is consistent with a literature on treatment choices, which shows that AAs prefer not to use
medications when treated for depression (26, 27).

B.1.a. Results of studies of medications to reduce drinking in AAs: A secondary analysis of findings
from the Combine Trial, a large, 16-week, multi-center, placebo-controlled comparison of naltrexone and
acamprosate, showed no significant benefit of naltrexone treatment among AAs (3). Specifically, there was no
difference on percent days abstinent, time to first heavy drinking day, and global clinical outcome in AAs
treated with naltrexone (n=51) from those assigned to placebo (n=49), controlling both for acamprosate
treatment and the concomitant behavioral intervention. Because the samples for the comparison were small,
this finding may reflect Type Il error. However, negative findings for naltrexone were also obtained in a human
laboratory study conducted by our group, in which 43 non-alcohol-dependent AA social drinkers participated in
four separate alcohol challenge sessions, each separated by at least 10 days (28). During each session, after
double-blind pretreatment with either naltrexone (50 mg/day) or placebo, subjects consumed alcohol or sham
drinks. There was an effect of alcohol on subjective reports, consistent with prior effects in a human laboratory
setting. However, naltrexone pretreatment did not influence these effects. There are no other controlled trials
in the literature, of which we are aware, that evaluated medication effects on drinking in AAs. Thus,
adequately powered studies are needed to evaluate medications for treating AUDs in AAs, a medically
underserved population in which treatment research is limited.

B.1.b. Topiramate for Treating AUD: Topiramate is approved by the FDA to treat seizure disorder and
prevent migraine and (in combination with phentermine) for weight loss. It is associated with mild-to-moderate
adverse effects and is best tolerated when initiated at a low dosage and gradually increased over a period of
weeks. Two randomized controlled trials of TOP 300 mg/day showed that it has a medium-sized effect in
reducing heavy drinking and promoting abstinent days in patients with alcohol dependence (5, 6). In the first
study, a 12-week study in 150 subjects, the medication was well tolerated and TOP-treated subjects had a
significantly greater reduction in the percentage of heavy drinking days and a greater increase in abstinent
days than those receiving placebo (5). In this study, the TOP group separated significantly from placebo on
drinking outcomes after the first month of treatment. In the second study, a 14-week, double-blind, placebo-
controlled, multicenter trial in 371 subjects with AD, TOP was significantly more efficacious than placebo at
reducing the percentage of heavy drinking days and increasing the number of abstinent days(6). However, in
contrast to the previous trial, in this study, TOP treatment was associated with a significantly higher rate of
early discontinuation from treatment than placebo, suggesting that a lower dosage of the medication could be
clinically advantageous. Miranda et al. randomly assigned 61 non-treatment-seeking heavy drinkers to receive
treatment with TOP 200 mg/day, TOP 300 mg/day, or placebo (8). The medication was titrated to the target
dosage over a 32-day period and maintained there for one week. During the titration period, the frequency of
heavy drinking was significantly lower in both TOP groups than with placebo, supporting the potential utility of
using the 200-mg/day dosage of TOP.

Open-label trials of TOP conducted in Spain (29) and in Greece (30) also provided evidence of the utility of
TOP in individuals of European descent. However, a placebo-controlled study conducted in Thailand failed to
show a significant advantage of TOP in reducing drinking in that population (31). The interpretation of the
findings from that study is limited by the low rate of study completion (53% in the TOP group and 47% in the
placebo group) resulting in a large amount of missing data. Further, there was no evaluation of adherence to
the prescribed regimen. A meta-analysis of 7 randomized controlled trials (a total of 1,125 participants)
compared topiramate to placebo for treating AUD(4). The largest effect for topiramate was found on the
following outcomes: abstinence (g = 0.468, p < 0.01), heavy drinking (g = 0.406, p < 0.01), the liver enzyme
GGT (g = 0.324, p = 0.02), and craving for alcohol (g = 0.312, p = 0.07). The authors concluded that the
efficacy was greater magnitude than that of either naltrexone or acamprosate. However, despite a growing
literature on the use of TOP for treating AUD, there are no published studies that have enrolled a substantial
number of African-ancestry patients, so that our knowledge of the potential utility of TOP for treating AUD in
AAs is non-existent.

We completed a 12-week, placebo-controlled trial of the efficacy of TOP 200 mg/day. The dosage in that
study was chosen to be more tolerable than the 300-mg/day dosage used in most of the prior studies. The
study enrolled 138 heavy drinkers [62.3% male, 88.4% European American (EA)] whose goal was to reduce
their drinking (7). Patients were randomly assigned to receive 12 weeks of treatment with TOP (N=67, 48.6%)
or matching placebo (N=71, 51.4%), together with medical management. During the 90-day pre-treatment
period, patients in both groups were abstinent ~1 day/wk and drank heavily (men: > 5 standard drinks; women:
> 4 standard drinks) on ~5 days/week. Fifty-six TOP patients (83.6%) and 61 placebo patients (85.9%)
completed the 12-week treatment period (p=0.70). There was a main effect of medication group (p<0.001) and



an interaction of medication group with treatment week (p<0.0001), such that TOP patients had fewer heavy
drinking days and decreased the number of heavy drinking days/week more rapidly than placebo patients (see
Fig. 1 below). During week 12, the odds that the TOP group would have at least one heavy drinking day was
0.188 (95%CI1=0.137-0.595) that of the placebo group (p<0.001). There was also a main effect of medication
group on abstinent days (p=0.032) and an interaction with treatment week (p=0.013), such that TOP patients
had more abstinent days and increased the number of abstinent days/week more rapidly than the placebo
group. During week 12, the odds of an abstinent day in the TOP group was 2.57 (95%CI=1.13-5.84) times that
of the placebo group. These findings were accompanied by significantly greater reductions in gamma-
glutamyltranspeptidase (GGTP), a liver enzyme that is elevated by heavy drinking, and scores on the Short
Index of Problems (SIP), a measure of alcohol-related problems, in TOP patients compared with those
receiving placebo (32). These findings help to validate the self-reported drinking reductions seen in the TOP

group.
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Figure 1. Heavy drinking days per week during treatment. A. All subjects (n=138); B. EA rs2832407*C-allele
homozygotes (n=51); C. EA rs2832407*A-allele carriers (n=71).

Despite TOP’s ability to reduce heavy drinking, because it has multiple pharmacological actions it can
cause adverse effects that limit its clinical utility. To evaluate both the risks and benefits of TOP in the
treatment of AUD, we re-analyzed data from our completed trial (7). To put the results in perspective, the
median NNT for widely used medications to treat major depression is 7 for selective serotonin reuptake
inhibitors and 9 for tricyclic antidepressants (33). In the treatment of AUD, the median NNT (unadjusted for
adverse events) is 9 for both naltrexone and acamprosate (20, 21). In our analysis the NNT for TOP
represents the number of patients that had to be treated to prevent any heavy drinking during the last month of
treatment compared to placebo (34). We adjusted the NNT based on adverse events of moderate or greater
severity, such that NNTae is the NNT at which there were no additional adverse events. Thus, NNTae for TOP
combines both its beneficial and adverse effects in a single measure. We found that, overall, the NNT for
topiramate was 5.29 and the NNTae was 7.52. Because of our findings regarding the moderating effect of
rs2832407 genotype, we repeated the analysis using genotype, which required that we limit it to the EA
subsample (n=122). Among EAs with the rs2832407*CC genotype, the NNT was 2.28 and it increased to 2.63
when adjusted for moderate or greater adverse events. In contrast, for rs2832407*A-allele carriers, the NNT
was 180.00 and the adjusted NNT was 322.16. These findings underscore the robust treatment effect of TOP,
which overall was comparable to that seen for SSRI antidepressants in the treatment of depression, but was
much greater in individuals with the rs2832407*CC genotype, even when adjusted for adverse events.

To evaluate the persistence of TOP’s effects, we re-interviewed patients from the completed trial 3 and 6
months after the end of the 12-week treatment (10). As was true during treatment, where we obtained 92.4%
of drinking data, a high percentage of data was also obtained at the 3- and 6-month follow-up visits: 89.1% and
85.5% respectively. We examined 4 outcomes over time both in the overall sample and in the EA subsample:
percent heavy drinking days, percent days abstinent, serum GGTP concentration, and SIP score. In the full
sample, the lower percent heavy drinking days and higher percent days abstinent seen with TOP treatment
were no longer significant during follow-up (see Figure 1A below). Nonetheless, the TOP-treated patients had
lower alcohol-related problem scores during treatment and both follow-up periods (data not shown). Further, in
the EA subsample, the greater reduction in percent heavy drinking days seen during treatment in
rs2832407*C-allele homozygotes persisted throughout follow-up (Figure 1B), with no significant effects in A-




allele carriers (Figure 1C). Changes in GGTP concentration were consistent with TOP’s effects on heavy
drinking, but did not reach statistical significance.
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Figure 2. Heavy drinking days per week across treatment and follow-up periods. A. All subjects (n=138); B.
EA rs2832407*C-allele homozygotes (n=51); C. EA rs2832407*A-allele carriers (n=71).

Analysis of drinking in the subgroup of AA patients in the study (N=12) was not informative, as the sample
size was too small to draw meaningful conclusions regarding the efficacy of TOP in AAs. Importantly, though,
the medication was well tolerated by these patients and a high proportion (N=11, 92%) completed the 12-week
treatment, both of which support the feasibility of the study proposed here. Although we did not over sample
AAs to permit an analysis of TOP’s efficacy in this population, given the clear evidence of efficacy of the
medication seen in EAs, a trial of TOP in AAs is warranted. Information on the feasibility of recruiting an
adequate sample of AA patients for the study proposed here is presented below (section D.1.d).

B.1.a.1. Pharmacology of Topiramate: TOP is a sulfate-substituted monosaccharide with multiple
pharmacological effects. It facilitates GABAergic function by interacting with a non-benzodiazepine site on the
GABAA receptor (35), antagonizes glutamate activity at AMPA and kainate receptors (36, 37), blocks voltage-
dependent Na* and L-type voltage-gated Ca*™* channels, inhibits carbonic anhydrase, and enhances K*
conductance (38).

B.1.a.2. Pharmacogenetics of Topiramate: Kainate receptors are tetrameric assemblies that respond to
glutamate. TOP’s effects on AMPA/kainate receptors are most potent and selective for those containing the
GluK1 and GIuK2 kainate subunits (encoded by GRIK1 and GRIK2, respectively) (39). To identify a single
nucleotide polymorphism (SNP) moderator of the alcohol treatment effects of TOP, we examined the
association of GRIK1 to alcohol dependence (40). Of 7 SNPs examined, the C allele of a SNP (rs2832407) in
intron 9 was significantly associated to alcohol dependence, controlling for multiple comparisons. Following
presentation of these findings, Ray et al. examined the moderating effect of rs2832407 on TOP treatment
outcome in 51 individuals from a placebo-controlled study of TOP in heavy drinkers (41). They found that
carriers of the A allele reported more severe TOP-induced adverse effects. As described above, in our TOP
study (7), we found that rs2832407 genotype (CC vs. A-allele carrier) interacted significantly with medication
group (p=0.001), such that in the CC genotype group (41.8% of the total EA sample), TOP-treated patients
reduced their heavy drinking days more than placebo patients (p<0.001). There was no such effect in the A-
allele carrier group (p=0.70; 58.2%).

B.2. Innovation: Our proposed study is innovative in five important ways: 1) it is the first study of TOP that
will enroll a sample large enough to test the medication’s efficacy in AAs, an understudied and medically
underserved segment of the US population; 2) it will include Veterans whose goal is either to reduce drinking
or to become abstinent, which will support the study’s external validity, as it will apply to a large proportion of
the AA Veteran population that could benefit from alcohol treatment; 3) it will use a lower dosage of TOP than
was used in the largest studies of the medication, which we have shown in EAs to enhance tolerability and
treatment retention; 4) it will examine the durability of treatment effects in a six-month post-treatment follow-up,
which will help to define the appropriate duration of therapy; and 5) it will explore the utility of a precision
medicine (i.e., pharmacogenetic) approach to the use of TOP in AAs that will be informed by the Million
Veteran Program, a major initiative in precision medicine that is being supported by the VAHS. This will be
accomplished by focusing on GRIK1, a polymorphism of which (rs2832407) moderated the response to TOP in
EAs, and GRIK2, a gene encoding another kainate subunit implicated in TOP’s effects, in an effort to identify a
genetic moderator of TOP response in AAs. We note that rs2832407 is a marker polymorphism (i.e., a
biomarker) and does not appear to be functional. It may be in linkage disequilibrium (i.e., correlated) with an




as-yet unidentified functional polymorphism in GRIK1, or it may have a regulatory effect that has not yet been
demonstrated. Because allele frequencies differ widely by population and because populations differ in their
genetic backgrounds and they may have differing epistasis, it is not feasible to use rs2832407 to identify who is
most likely to respond to TOP for the treatment of AUD in AAs. It is exemplary of relevant population genetic
phenomena that the major (C) allele of this SNP in EAs (frequency = 0.65, with C-allele homozygotes
representing about 42.4% of the EA population) is the minor allele in AAs (frequency= 0.18, with C-allele
homozygotes representing only about 3.2% of the AA population). This necessitates an effort to identify
another SNP in either GRIKT or GRIKZ2 that, in AAs, serves as a biomarker in a manner function similar to that
served by rs2832407 in EAs. The MVP funding recently awarded to Dr. Kranzler at the CMCVAMC to conduct
genomewide association analyses for a phenotype of sustained heavy drinking jointly with investigators at the
West Haven VAMC, provides an ideal opportunity to leverage this important project to inform the personalized
treatment of AUD in AAs. However, we recognize that MVP data may not be available for this purpose in time
for these analyses. In that event, we will use data from our GWAS in 3,318 AA subjects (11).

C. PRELIMINARY STUDIES

C.1. Preliminary Studies: To date, we have published several manuscripts from our trials of TOP
treatment for heavy drinkers (6, 7, 10). In addition to this work, Drs. Oslin and Kranzler have conducted
multiple clinical and human laboratory studies and published extensively on the pharmacotherapy and
pharmacogenetics of AUD and on the genetics of alcohol and drug dependence (11, 42-44). That experience
has informed the design of the present study and will ensure the effective execution of the research plan.

C.1.a. Prevalence of rs2832407 alleles in substance dependent and control subjects. We genotyped
rs2832407 in a sample of 8,051 subjects from genetic studies of alcohol and drug dependence funded by
NIAAA and NIDA. The sample was comprised largely of EA and AA subjects, with the frequency of the
rs2832407*C allele overall was 65.1% in EAs but 17.9% in AAs. This underscores the limited potential for
clinical utility of rs2832407 as a moderator of TOP’s effects in AAs because of the low frequency of the CC
genotype in that population (i.e., only 3.2% compared with 42.4% in EAs). Importantly, the SNP is presumably
only a marker, rather than a functional polymorphism. Thus, its lack of utility in AAs as a marker of likely TOP
treatment response is not surprising, as allele frequencies are known to vary widely by population. These
findings underscore the need to identify population-specific genetic moderators of TOP response, which is an
exploratory aim of this proposal.

C.1.b. Million Veteran Program (MVP) Beta Test. The MVP is a national, voluntary research program
funded entirely by the Department of Veterans Affairs Office of Research & Development. The goal of MVP is
to recruit 1 million Veterans receiving their care in the VA Healthcare System to study how genetic variation
affects health. When completed, MVP will be one of the world's largest medical databases (it has already
enrolled >450,000 Veterans). In response to a request for proposals for beta test projects on the first 300,000
genotyped samples, a collaborative group of investigators from West Haven VAMC (led by Dr. Amy Justice)
and the Crescenz VAMC in Philadelphia (led by Dr. Kranzler) submitted a proposal to use data from the VA’s
Computerized Patient Record System combined with phenotypic data collected as part of the MVP
assessment to conduct genomewide association testing for sustained heavy drinking, using longitudinal data
from the AUDIT-C. The AUDIT-C is a self-reported screening test consisting of the first three questions of the
10-item Alcohol Use Disorders Identification (15). It has been a required annual screening test in VA primary
care since 2005. It has been shown to have high sensitivity and specificity for alcohol use disorders (16). We
recently received funding from the MVP to conduct analyses using data from the first 300,000 Veterans
genotyped in this project. We plan to use those data to identify variants in GRIK71 and GRIK2 that in AAs are
associated with sustained heavy drinking and thus may be moderators of the response to TOP in our sample.
This would parallel our prior effort in EAs, in which we identified rs2832407, which predicted the response to
TOP in a sample of EAs, using association analyses for alcohol dependence. We plan to use a similar
strategy here: namely, we will examine variants that are most strongly associated with sustained heavy
drinking as genetic moderators of the TOP treatment response in AAs. We also recognize that the MVP data
may not be available for this purpose when we are ready to conduct our pharmacogenetic analyses. In that
case, we will use data from a sample of 3,318 AAs (including nearly 2,000 individuals with alcohol
dependence) who we genotyped on the lllumina Human 1 M array containing 1,069,796 total SNPs (11).

C.1.c. Recruitment for alcohol treatment trials at the CPL Michael J Crescenz Veterans Affairs
Medical Center (CMCVAMC). It is important to recognize that this project is particularly relevant to the
CMCVAMC, as approximately 40% of the patients served by the CMCVAMC are AAs. Further, recruitment at
CMCVAMC is facilitated by a unique process that allows for the systematic assessment of all patients seeking




mental health care. The Behavioral Health Laboratory (BHL), a central element of the VISN 4 Mental lliness
Research, Education, and Clinical Center (MIRECC) at the CMCVAMC, is a clinical service for primary care at
the that also provides a referral service to research studies. All new patients with psychiatric symptoms or
regular substance use are referred to the BHL for an initial structured evaluation. Patients who are interested
and potentially eligible to participate in research are referred by the BHL to an appropriate study. Over the
past three years, a total of 425 AA patients between 18 and 70 years old were assessed and found to meet
criteria for AUD. In addition, the addiction treatment clinic of the CMCVAMC treats about 2,000 patients per
year, of which about 50% are AA. Assuming a rate of recruitment of 35%, which is consistent with our
experience recruiting research participants through the BHL, we anticipate being able to enroll >4 patients per
month to participate in the proposed study.

C.1.d. Treatment preferences. In a prior VA study of the treatment of AUD at the CMCVAMC, data from
which are not yet published, we examined preferences for different treatment options among patients (n=183)
who were not actively in treatment. The questionnaire on preferences asked subjects to rate the degree of
confidence they had in the treatment that was being offered to them and their preference for that treatment.
Results showed that AAs had a greater preference for self-help groups than EAs (27% vs. 17%, p<0.01), but
there was no difference in their confidence in self-help groups (35% of both groups indicated that self-help
groups would be effective). AAs also had a greater preference for intensive outpatient treatment (28 vs. 7%,
p<0.01) and greater confidence that the treatment would be effective (40% vs. 16%, p<0.001) than EAs.
Preference for naltrexone (44%) and confidence in its effectiveness (44%) was high for both populations.
These data suggest that Veterans at CMCVAMC have a strong preference for novel treatments, including
pharmacotherapy and, unlike what has been reported for antidepressant treatment (26), we saw no difference
between AAs and EAs in the preference for using medications to treat AUD.

C.1.e. Discussion. Drs. Kranzler and Oslin each have more than 20 years of experience in the conduct of
trials such as the one proposed here and in the recruitment and treatment of AAs with AUD. In addition to
clinical trials, both investigators have conducted studies of allelic variation contributing to the risk of alcohol
dependence and genetic moderators of pharmacological treatments for AUD. Particularly relevant to this
project are findings by Kranzler et al. showing a robust treatment effect of TOP, with evidence of moderation of
the treatment effect EAs by rs2832407, a SNP in the GRIK7 gene (7). Kranzler et al. also found that the effects
of TOP on heavy drinking in the CC genotype group persisted throughout a six-month post-treatment period
(10). These findings led us to pose the key questions to be addressed in this project: namely, whether TOP is
efficacious in AAs, a largely understudied and medically underserved segment of the US population, and if so,
the extent to which TOP’s effects persist beyond the active treatment period. Further, the identification of
genetic variation in AAs that moderates the treatment response is a key question that stems logically from the
pharmacogenetic findings of Kranzler et al. (7). However, because of the large difference in rs2832407 allele
frequencies between EAs and AAs, an examination of the moderating effects of the response to TOP in AAs
that goes beyond that SNP is needed to address an important question that is relevant to precision medicine:
namely, can genetic variants be used to identify, in advance, which AA patients are likely to experience the
greatest reductions in heavy drinking and potentially the fewest adverse effects from TOP treatment. Thus,
potential genetic moderators identified through analyses of genomewide association testing (conducted by the
MVP or using data that we obtained) will be explored in the AA study sample.

D. RESEARCH DESIGN AND METHODS

D.1. Overview: The proposed study, which will be registered on clinicaltrials.gov, is a two-arm, 12-week,
parallel-groups comparison of TOP and placebo in reducing the frequency of heavy drinking days and
increasing the frequency of abstinent days in 160 AA Veterans with AUD. We will enroll Veterans whose goal
is either to reduce drinking to safe levels or stop drinking. At each visit, all patients will receive Medical
Management, a manualized form of supportive care that encourages them to achieve their drinking goal (MM)
(45). Random assignment to treatment group and double-blind conditions will be maintained throughout the
study. Raters will be trained in the reliable use of all assessments. We will use serum %dCDT to validate
patient reports of drinking.

D.2. Patients: One hundred-sixty AA men and women will be recruited using a variety of methods
including clinical referrals, IRB-approved advertisements, and referral from the BHL program at the
CMCVAMC. We will also obtain IRB approval to identify prospective patients using the electronic health
record.

D.2.a. Inclusion Criteria: a) self-identification as AA, which has been shown to be highly correlated with
genetic ancestry (in 3,636 subjects of varying race/ethnicity, only 5 (0.14%) showed genetic cluster




membership different from their self-identified race/ethnicity (46)); b) age 18 to 70 years, inclusive; c) average
weekly ethanol consumption of >24 standard drinks for men or >18 standard drinks for women, with a weekly
average of > 2 heavy drinking days (men: > 5 standard drinks; women: > 4 standard drinks) during the month
before screening; d) a current diagnosis of moderate or severe AUD (i.e., meeting at least 4 of 11 DSM-5 AUD
criteria); e)expressed goal to reduce or stop drinking; f) able to read English at the 8th grade or higher level
and without gross cognitive impairment; g) willing to nominate an individual who will know the patient’s
whereabouts to facilitate follow up during the study; h) women of child-bearing potential (i.e., who have not had
a hysterectomy, bilateral oophorectomy, tubal ligation or are less than two years postmenopausal), must be
non-lactating, practicing a reliable method of birth control, and have a negative serum pregnancy test prior to
initiation of treatment; and i) willing to provide signed, informed consent to participate in the study.

D.2.b. Exclusion Criteria: a) a current, clinically significant physical disease or abnormality on the basis
of medical history, physical examination, or routine laboratory evaluation, including direct bilirubin elevations of
>110% or a transaminase elevation >300% of normal; b) history of nephrolithiasis; c) history of glaucoma; d)
current serious psychiatric iliness (i.e., schizophrenia, bipolar disorder, severe or psychotic major depression,
borderline or antisocial personality disorder, eating disorder, or imminent suicide or violence risk); €) current
moderate-to-severe alcohol withdrawal requiring pharmacological treatment (see Section D.4.a. regarding
alcohol detoxification); f) current DSM-5 diagnosis of drug use disorder (other than nicotine or cannabis); g) a
history of hypersensitivity to TOP; h) current regular treatment with a psychotropic medication, including
medications that, when combined with alcohol, present a risk of overdose (e.g., chronic opioid use) (of note we
will allow subjects to discontinue medications that have no demonstrated therapeutic effect in order to enroll); i)
current treatment with TOP or a medication approved for AUD; j) considered to be unsuitable candidates for
receipt of an investigational drug.

D.2.c. Temporal Sequence of Study Procedures: Following an introduction to the study and review of
the clinical chart, prospective patients will be scheduled for an in-person visit, where informed consent will be
obtained and patients will undergo an interview to assess inclusion and exclusion criteria. Excluded Veterans
will be referred for appropriate treatment based upon consultation with the study physician.

D.3. Study Periods:

D.3.a. Visit 1 (Baseline assessment): At this first visit, patients will have the study procedures explained
to them, be given an opportunity to ask questions and be asked to provide informed consent. They will be
required to have a zero breathalyzer reading to ensure that they are capable of giving informed consent.
Patients will have their reading ability evaluated with the Slosson Oral Reading Test (47). The physician or
nurse practitioner will obtain a medical and psychiatric history and will administer the Clinical Institute
Withdrawal Assessment for Alcohol-Revised (CIWA-Ar) (48). If the CIWA-Ar score exceeds 10, the patient will
be offered ambulatory medical detoxification
prior to randomization. Patients with alcohol

Table 1: Dosing Schedule for Topiramate

withdrawal deemed too severe to treat on an Wk AM Dose PM Dose Total Daily Dose
ambulatory basis (e.g., CIWA-Ar score > 20, 1 0 mg 25-mg cap 25 mg
presence of a history of severe or complicated 2 0 mg 50-mg cap 50 mg
withdrawal) will be referred for inpatient 3 25-mg cap 50-mg cap 75 mg
detoxification. Blood and urine samples will g 28-29 g:p 15000-r:1n9 C:ap 128 mg
be taken for routine clinical laboratory 13 1 O-mgg Capp 100_mg Cag 550 mg

evaluations (including GGTP), drug screening,
pregnancy testing, and DNA extraction. If
necessary, the baseline assessment can be conducted over several visits to complete all assessments.

D.3.c. Visits 2-11 (Treatment and End-of-Treatment Visits): Patients will receive the first counseling
session and study medication immediately following the randomization visit (i.e., in visit 2). The dosage of
TOP or matching placebo will be gradually increased over 6 weeks (Table 1). In the multicenter trial of TOP
(6), TOP 300 mg/day was associated with greater attrition than placebo. In contrast, in our TOP trial (7),
patients received a maximal daily dosage of 200 mg of TOP, which was efficacious and well tolerated (84.9%
of patients completed the study, with Timeline Follow-back data available on an average of 92.4% of days).
We will use the 200-mg maximal dosage here and a block randomization scheme to balance patient
assignment on treatment goal (reduced drinking vs. abstinence).

During the 12-week treatment period, patients will return to the clinic weekly for 6 weeks and biweekly for 6
weeks (i.e., a total of 9 sessions). At each visit, we will measure their breath alcohol level (BAL), weight, and
vital signs. They will complete questionnaires and receive MM counseling (see below).



At the end of treatment, a research coordinator will conduct a repeat research assessment. Measurement
of serum %dCDT will be used to assess the validity of self-reported drinking. To facilitate intent-to-treat (ITT)
analyses, all patients will be asked to complete all scheduled assessments and an end-of-treatment evaluation,
for which they will be paid $50. Patients will also be compensated $50 for each of two post-treatment follow-up
visits. Patients will receive $10/visit for transportation costs for each visit after the screening visit (i.e., $120 for
all 12 visits, including post-treatment follow-up visits). They will also be paid $5 for each visit at which they
return the medication container (n=8 visits). The total compensation available to patients will be $310 for full
participation.

D.4. Study Treatments: Throughout the study, we will maintain double-blind conditions regarding
medication condition. MM will be delivered by a nurse experienced in its use during a TOP trial. The physician
will meet with the patient at the beginning of treatment (and as needed thereafter) and will meet with the nurse
weekly to discuss clinical management. The nurse practitioner or study physician will order and dispense
study medications.

D.4.a. Medication Condition: The maximal dosage of TOP to be used in the present study is 200 mg/day
in two divided doses and a six-week titration period based on prior evidence of efficacy and tolerability (7,(8).
The nurse, in consultation with the study physician, will guide patients as they increase their medication
dosage. TOP will be purchased commercially and formulated in opaque capsules by the Investigational Drug
Service (IDS). Placebo capsules will be formulated to match the active medication.

D.4.b. Counseling. At each treatment visit, all patients will receive brief counseling using Medical
Management (MM), a medically oriented intervention developed for the COMBINE Study (45). It supports the
use of pharmacotherapy and maximizes medication adherence in the treatment of AUD. MM is feasible in
most medical settings, but unlikely to obscure a medication effect. We modified the MM manual to include a
goal of sensible drinking for use in our completed TOP study, where it was well received (7). In MM, the
clinician highlights the patient’'s symptoms of AUD and his or her need for treatment, advising the patient to
reduce or stop drinking (consistent with his/her goal), providing a rationale to take the medication, and
emphasizing the importance of daily medication adherence. For patients who choose a goal of reduced
drinking, we will use empirically based guidelines for non-hazardous drinking (49). These call for men to
consume no more than 3 standard drinks per day and 12 standard drinks per week and women to consume no
more than 2 drinks per day and 8 drinks per week. Thus, patients will be counseled both to avoid heavy
drinking days and to increase the number of abstinent days.

Patients will receive MM at each treatment visit. The first MM session will last 30 minutes and subsequent
sessions 20 minutes. At each session, the nurse checks the patient’s BAL, vital signs, weight, adverse effects,
medication adherence, and concurrent medications; performs a brief assessment of the patient’s drinking and
general functioning; and makes recommendations for the patient to follow until the next visit. Patients with
severe psychological symptoms (e.g., suicidal thoughts judged by a study physician to be clinically significant)
will be withdrawn from treatment and referred for care.

D.4.b.1. Ensuring Adherence to MM Content and Procedures: Ms. Kaempf, the lead nurse practitioner,
has more than 10 years of experience with MM, including in our completed TOP trial. She will train the nurses
in the administration of MM by reviewing the protocol and manual with them, conducting role-playing and
practice sessions, and reviewing audiotaped practice sessions until the nurses achieve adequate performance.
Ms. Kaempf will also listen to 10% of recorded visits, evaluate the nurse practitioners’ adherence to MM
principles, record the total session time, assess the therapeutic relationship, and review the achievement of
reduced drinking goals and clinical improvement during treatment. She will provide individual feedback to
nurses (as needed) in monthly meetings to assure protocol adherence. Audiotapes will be destroyed after
review. Her time will be contributed by the VISN 4 MIRECC.

D.5. Assessments: We include measures from different sources (see Table 2 below) to cover the various
domains in which alcohol treatment may exert an effect and to corroborate treatment effects.

D.5.a. Laboratory/Medical Assessments: These assessments serve: 1) to screen patients for medical
exclusion criteria, 2) to assess potential adverse effects of TOP, and 3) to corroborate self-reported drinking.
Prior to entrance into the study, each patient will receive a physical examination, urinalysis and urine
toxicology, complete blood count (CBC), a chemistry panel [which includes electrolytes, liver enzymes (ASAT,
ALAT, %dCDT), bilirubin, uric acid, blood urea nitrogen (BUN), and creatinine], and pregnancy testing.
Pregnancy testing will be repeated monthly. If at screening, a patient is found to be pregnant, she will be
excluded from participation and referred for obstetric evaluation. If the patient is found to be pregnant at one of




the follow-up tests, she will immediately be withdrawn from treatment with medication, referred for obstetric
evaluation, and advised to discontinue all drinking. At the midpoint and end of the 12-week treatment phase,
%dCDT will be repeated to corroborate self-reported alcohol consumption.

D.5.b. Psychological/Behavioral Assessments: Although TOP is hypothesized to have its greatest
influence on heavy drinking, other assessments are included to evaluate improvement in multiple domains.

D.5.b.1. Areas assessed only at intake:

a. Enrollment Logs and Patient Tracking: Procedures designed to maintain confidentially include both
formal training sessions for all RAs in the importance of procedures to be followed, as well as formal
mechanisms for limiting access to all information that can link data to individual patients. Data forms do not
include identifying information. To facilitate tracking, the Pl will maintain, under a limited password, a computer
file with the identity of patients, their ID numbers and information about how they can be reached. However,
this file will contain no clinical data. At the time of initial contact, the RA will assign each patient a unique ID
number, which will serve to represent patients during data entry and file management procedures.

b. Sociodemographic/general patient information: During screening, an assessment of medical history,
personal and family history of alcoholism, marital status, educational and occupational information and
substance abuse treatment history will be obtained using questionnaires and interviews described below.

c. Locator information: At the time of enroliment in the study, the RA will select patient locators
on the basis of their relationship to the patient, duration and current status of the relationship, frequency of
contact with the patient, and willingness to participate. Locators are contacted when efforts to reach a patient
are unsuccessful, which enhances retention of patients in treatment and for purposes of data collection.

d. Psychiatric diagnosis: The Structured Clinical Interview for DSM-5 (SCID) will be used to classify
patients according to the presence or absence of standard psychiatric disorders according to DSM-5 criteria.

e. Family history of alcohol dependence: The Family History Assessment Module systematically queries
the patient about the presence of an alcohol use disorder (AUD) in relatives. The patient will provide
information concerning parents’ and siblings’ history of AUD criteria without their being identified. We will
examine family history in relation to any of the candidate variants as part of validating these as
pharmacogenetic moderators.

D.5.b.2. Areas assessed only at treatment endpoint:

a. Overall condition at the end of treatment (for early withdrawal from the study): The Early
Termination Form, indicating the patient’s level of functioning at termination, will be completed by the nurse for
any patients that leave treatment prematurely. The form is used to identify the reasons for early termination
(e.g., non-response, adverse effects) and other relevant circumstances. Patients unable to return for the
endpoint will be mailed all questionnaires (with a stamped envelope for ease of return) and then interviewed by
telephone. Patients will be compensated to complete the assessments. Using this and similar methods, we
have been successful in obtaining 90% of data from subjects in alcohol treatment trials.

D.5.b.3. Areas assessed at intake and end of treatment:

a. Alcohol use patterns: The Timeline Follow-back (TLFB) (50) will be used to estimate past 90-day
drinking at intake and at every treatment visit going back in time from the last assessment. The TLFB is reliable
and valid when used by trained interviewers.

b. Alcohol-related problems: The Short Index of Problems (SIP), a 15-item instrument, was
derived from the 50-item DrInC (32) and measures a single factor of alcohol-related problems (51). It proved
to be sensitive as a measure of treatment outcome in our completed trial of TOP (7). As in that study, SIP
scores will be used to describe the pretreatment alcohol-related problem severity of the sample and for
concurrent validation of self-reported drinking during treatment and follow-up.

D.5.b.4. Areas assessed at each visit

a. Medication usage: The primary measure of medication adherence is recording of the pills dispensed
and those taken by the patient from blister cards. The blister cards are prepared by the research pharmacist to
be given as weekly packets. Blister cards have several advantages over pill counts, MEMS caps or riboflavin,
including low cost, direct feedback to the patient regarding adherence, and ease of delivery (52). The use of
riboflavin has been particularly questioned as a measure on adherence (53). Patients will be asked to return
the unused portion of study medication at each visit. They will be compensated $5 for each visit at which they
return the medication container.

b. Medication adverse effects: Patients will provide subjective reports of side effects at each study visit
using the Systematic Assessment for Treatment Emergent Effects (SAFTEE) interview, a widely used measure
that has been standardized for use in alcohol treatment trials (54).




c. Psychological symptoms: 1) The Patient Health Questionnaire (PHQ-9), a 9-item self-report measure
of depressive symptoms with a total score of 0-27, will be completed at each visit (55). This is useful both to
characterize the sample for comparison with other study samples and for monitoring patients’ safety.

d. Measures of treatment received: \We will keep records of medication taken and additional treatment
received, including individual and group substance abuse and psychiatric treatment and self-help group
participation.

Table 2: Schedule of Assessments
Instrument Rater Patient | Screen | Baseline | Weekly/ Endpt
Time Monthly | & F/U’s
Review of Criteria & Informed CL 20 min X
Consent
Medical History & Physical Exam CL 20 X
Laboratory Tests (blood for DNA Lab 5 Chem. Midpoint: | %dCDT
only at screening; urine for panel, bicarb,
urinalysis and urine toxicology only CBC, %dCDT;
at screening) U/A,
%dCDT Monthly:
preg. test
Demographic Interview RC 10 X
Locator Information RC 2 X
Structured Clinical Interview for RC 30 X )&
DSM-5
Family History Assessment Method RC 10 X
Timeline Follow-Back Interview RC 20 X X X
Short Index of Problems P 15 X X
Patient’s Health Questionnaire-9 P 3 X X X
Medication Usage RC 3 X X
Systematic Assessment for P, CL 5 X X X
Treatment Emergent Effects
Measures of Treatment Received P, CL, 5 X X X
RC
Other Medical Management P, CL 10 X Xe
Procedures
Early Termination Form CL 10 Xd

CL = Clinician (Nurse Practitioner or Physician); RC = Research Coordinator; P = Patient ; F/U = follow-up
visits at 3- and 6 months post-treatment

aTimeline Follow-back data will be collected at each visit to cover the period since the last visit.

PAUD diagnosis only at Endpoint and Follow-up visits

°Only at Endpoint

40Only for patients who do not complete the 12-week treatment

D.5.c. Design and Methodological Considerations

D.5.c.1. We chose a 12-week treatment period to ensure that patients receive adequate exposure to TOP
at a dosage adequate to produce a treatment effect. We will focus the analysis on the last six weeks of
treatment, by which time the TOP dosage will be 200 mg/day, a dosage at which clear separation from placebo
has been seen in prior studies (5-8).

D.5.c.2. We chose the 200-mg/day dosage of TOP, which was shown by Miranda et al. (8) and by us (7) to
be well tolerated and to reduce heavy drinking significantly. The 300-mg dosage, although efficacious,
resulted in significantly greater dropout than placebo in a multi-center trial (6).

D.5.c.3. We chose to use the immediate-release formulation of TOP, administered twice daily, rather than
Trokendi XR™ or Quedxy XR™, which are new, once-daily formulations of TOP. We chose the immediate-
release formulation of TOP because it is generic and inexpensive, and its use to treat AUD in the VAHS is
growing rapidly (9). If TOP is efficacious in this study, it would be of potential interest to compare the efficacy
and tolerability of the immediate-release and the once-daily TOP formulations, which is beyond the scope of
the present proposal.




D.5.c.4. We will enroll actively drinking individuals with a goal of reduced drinking or abstinence because
studies using these goals showed robust effects of TOP in reducing heavy drinking. Although we will include
patients with a DSM-5 diagnosis of AUD, we will require that patients have a weekly average of >2 heavy
drinking days during the month before screening, consistent with the inclusion criteria for our TOP study in
heavy drinkers (7). These criteria will enhance the study’s external validity and applicability to the current
diagnostic system while ensuring that we can detect a treatment effect on heavy drinking days.

D.5.c.5. We propose to use the MVP data to identify candidates for evaluation as moderators of the TOP
response in AAs because it provides a large sample of Veterans whose demographics and other features
would be most like the sample that we are recruiting for the proposed trial. Although Dr. Kranzler is one of the
principal investigators on a beta project analyzing the GWAS data from the MVP for the phenotype of
sustained heavy drinking, it may not be feasible to access the data for the purpose of the analyses proposed
here. As a backup for that exploratory analysis, we will use data from our GWAS in AAs to which we have
already have full access (11).

D.5.d. Rater reliability: We will aim to have the same rater interview each patient throughout the study, at
the same time of day, to enhance the reliability of research ratings. We will conduct standardized rater training
at the outset and ongoing quarterly assessments of performance to reduce “drift.”

D.6. Genotyping: Data for this aim will come from a genomewide association study (GWAS) being
conducted by the Million Veteran Program (MVP) or, alternatively, from GWAS data that we obtained in a
sample of 3,318 AAs (11). We will collect a sample of whole blood to use for genotyping patients for the SNPs
that are identified through beta testing of the MVP dataset as potential moderators of TOP response.

D.7. Data Analyses: The study will use the web-based direct entry data management system of the Penn
Center for Studies of Addiction, with data stored on secure servers at the CMCVAMC. This arrangement has
been approved and is described in a Memorandum of Understanding between the CMCVAMC and the
Perelman School of Medicine at Penn. Interview data and self-report data are entered directly onto computers
by research staff and/or subjects under supervision by staff. A range of checks for the validity of responses
(including field validation to ensure that no out-of-range or otherwise invalid responses are accepted), and form
validation (to ensure that logically impossible responses to different questions are not accepted) are built into
this entry process. After entry, the research staff performs a brief review to ensure that the form has been
completed. On completion of this review, the technician transmits the data (in 128-bit encrypted form) over the
Internet to the DMU data servers. After a series of online reviews, the data are archived on the servers without
protected health information. Audit logs record any modification to the original entry. Various levels of
password protection will allow access to the data by members of the research team.

An important initial consideration will be to identify baseline differences between groups that may have
occurred despite the use of block randomization. Prior to analysis, the distribution of outcome data will also be
examined to determine the need for transformation and whether parametric analytic methods can be used.

D.7.a. To examine the effects of TOP treatment on the number of heavy drinking and abstinent days
during the final six weeks of treatment (Specific Aim 1). The two primary outcomes, which will be
measured using the TLFB, are the frequency of heavy drinking days (>5 standard drinks in a day for men and
>4 in a day for women), a sensitive, clinically relevant measure in alcohol treatment trials, and the frequency of
abstinent days (56). An attempt will be made to evaluate outcomes for all patients irrespective of whether they
continue to receive treatment, so that the analysis of all outcomes will be based on all of the data available for
all randomized patients. Secondary outcomes for Aim 1 will include the severity of alcohol-related problems
(i.e., SIP score) and %dCDT, which will be analyzed using models similar to those described below for the
primary outcomes.

The two medication groups will be compared on weekly number of heavy drinking days and weekly number
of abstinent days using mixed effects models for count responses, fitted using PROC GLIMMIX in SAS and the
HGLM module of the HLM7 program (57). Estimates of effects over the final six weeks from the models, with
associated standard errors and confidence intervals, will be used to test the primary hypotheses, i.e., that TOP
treatment will reduce heavy drinking days and increase abstinent days more than placebo during the final six
weeks of treatment. The models will include covariates for linear and quadratic time trends, as appropriate for
model fit. The random effects will include a random intercept and, if necessary, residual autocorrelations,
random slopes, or other specifications will be used. Although the primary contrasts will concentrate on the final
six weeks, these models utilize all available data from all patients, so the analyses follow the intent-to-treat
principle.




D.7.b. To explore the moderating effects of variation at GRIK7 and other glutamate system genes on
the efficacy of TOP 200 mg/day in reducing the frequency of heavy drinking and increasing the
frequency of abstinent days (Specific Aim 2). Specific Aim 2 will be addressed by including a binary
indicator of the SNPs identified as being associated to sustained heavy drinking through the MVP beta test
project in the models described above for testing Specific Aims 1. These models will include the main effect of
the SNP indicator and its interaction with medication group and time. Analyses will be conducted and results
described as above. To identify candidate variants to test in the pharmacogenetic analyses, we will select
SNPs in GRIK1 and GRIKZ2 (the genes that encode the GluK1 and GIluK2 kainate subunits, on which TOP’s
effects are most potent and selective (39), using data from the MVP project, or alternatively from the GWAS
that we completed on 3,318 AAs (11). We will select the 10 SNPs in these genes that yield the smallest p-
values (ideally, but not necessarily, the p-values for these SNPs will be smaller than the p-value that is typically
used to determine genomewide significance: p<5.0X10%). We will test for moderating effects by starting with
the most significant SNP and continuing until one shows significance, with the value of a adjusted each time to
reflect the number of comparisons (such that the tenth SNP would be tested using =0.005). We will also
construct a gene-based analysis, considering common variation mapped to genes that are implicated as being
associated to sustained heavy drinking in the MVP sample or alcohol dependence in our sample (11). We will
use the approach developed by Lin and et al. (58), where the interaction effect between an environment
(treatment in our case) and all the SNPs within a gene can be considered in a unified framework. Analyses will
be conducted and results described, as above. In particular, separate estimates and confidence intervals will
be reported for the TOP effects in the two levels of each binary genotypic indicator. The outcomes for Aim 2
are exploratory.

D.7.c. To examine the persistence of effects of TOP treatment on the number of heavy drinking and
abstinent days during a six-month post-treatment follow-up period (Specific Aim 3). We will use linear
mixed models to examine medication group differences in percent heavy drinking days, percent days
abstinent, SIP, GGTP, and %dCDT across the treatment and post-treatment periods. The 12-week treatment
period, along with the 3-month and 6-month follow-up periods will be included in the analysis to determine
whether the change in outcomes from treatment to follow-up differ by medication group. The models will
include study period (treatment period, 3-month follow-up, 6-month follow-up), treatment group (TOP, placebo)
and the interaction between these two factors to test for differences between study periods, treatment groups,
and the change in the difference between groups across study periods. Baseline (pretreatment) values for
each outcome will be included as covariates in modeling the respective outcome. The outcomes for Aim 3 are
considered exploratory. We will also explore the persistence of TOP effects using the primary SNP identified
in Aim 2. That is, we will conduct a pharmacogenetic analysis of the persistent effects of TOP, similar to our
analysis of heavy drinking in EAs, where rs2832407*C homozygotes treated with TOP had robust reductions in
heavy drinking during the six-month post-treatment period (10).

D.7.d. Dropout and Missing Data: We will base the primary relative efficacy comparisons in the trial on
mixed effects models utilizing all data provided by participants. In our completed TOP trial, we saw limited
dropout (8% to the start of the final six weeks, and 4% thereafter). We will assess the sensitivity of our
assumption that missing data are ignorable by running models that address missingness in different ways. For
mixed effects models, pattern mixture models test for differences in regression estimates across patterns of
missing data, and shared parameter models allow for correlated random effects for the primary responses and
the week-to-week binary indicators of missing/complete data (57). Semi-parametric regression models use
inverse probability weighting to extend the validity of GEE models, and provide a different type of sensitivity
analysis for the mixed effects models (59). All of these modeling approaches require certain model
assumptions, so we will compare the results of the analyses over a range of such assumptions.

D.7.e. Adherence: To assess the sensitivity of the results of the analyses described above to non-
adherence, the models described above for our primary and secondary outcomes will be extended using
instrumental variable approaches. Under some assumptions, these analyses will yield estimates of the
intervention effects that would have been seen in a study with full adherence. To analyze data using a single
overall measure of adherence (e.g., 80% of assigned medication taken over the 12 weeks of treatment), we
will use the methods of Nagelkerke et al. (60). We will also examine longitudinal extensions of these methods,
looking at weekly adherence to medications as a time varying measure (61).

D.7.f. Adequacy of Sample Size for Specific Aim 1: The analyses described above make use of all
data provided by all patients to estimate models from which contrasts restricted to the final six weeks will test
the TOP effect on days of heavy drinking and abstinent days (Specific Aim 1). Power for the contrasts will be
determined by the patterns of outcomes in the final six weeks, so power estimates are based on weeks 7



through 12 as a 6-week trial, with adjustments for loss to attrition between baseline and week 6. Based on our
prior study (7) we anticipate 92% retention through the first six weeks for each group, yielding 74 available per
group at the end of week 6, an additional 4% loss due to dropout across the final six weeks, and a within-
subject correlation of about 0.6. The methods of Hedeker et al show that we will have 80% power for a TOP
main effect size of d=0.40, 0.43, and 0.46, for within-subject correlations of 0.5, 0.6, and 0.7, respectively, at a
corrected alpha level of 0.025 (62). In Kranzler et al, the effect sizes for heavy drinking days in weeks 7
through 12 varied between d=0.52 and d=0.62, so the sample size should be adequate to detect similar effects
in the current study (7).

D.7.g. Adequacy of Sample Size for Specific Aims 2 and 3: The analyses to address these aims are
based on the expectation that genetic variation will be identified that moderates the response to TOP in AAs, in
a manner analogous to that seen in EAs, in which the most robust post-treatment effects were observed in
individuals with a specific TOP-responsive genotype (10). We acknowledge that the sample may not be large
enough to provide adequate power for definitive analyses for these Aims. However, we believe that the
knowledge gained, including estimates of effect sizes of moderator effects (Specific Aim 2) and persistent
effects (Specific Aim 3), will inform subsequent TOP studies in AAs with AUD.

D.7.h. Safety: Safety will be analyzed using categorical outcomes, defined by the type and severity of
adverse effects. Summary measures of adverse events will be developed by organ system from the SAFETEE
and will be compared for patients receiving TOP or placebo using chi-square analysis.

Table 3: Timeline of Performance Goals

Activity Year 1 Year 2 Year 3
Staff training and study
initiation
Patient enrollment
Endpoint assessments
Follow-up Assessments
Data cleaning
Data analysis
Report writing
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