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Abstract
Purpose  Adults with bulimia nervosa (BN) and co-occurring emotional dysregulation and multiple impulsive behaviors are 
less responsive to existing interventions. Initial data suggest that the combination of Dialectical Behavior Therapy (DBT) and 
a mood stabilizer, lamotrigine, significantly reduces symptoms of affective and behavioral dysregulation in these patients. 
Identifying candidate neurobiological mechanisms of change for this novel treatment combination may help guide future 
randomized controlled trials and inform new and targeted treatment development. Here, we examined neurocognitive and 
symptom changes in a female patient with BN and severe affective and behavioral dysregulation who received DBT and 
lamotrigine.
Methods  Go/no-go task performance data and resting-state functional MRI scans were acquired before the initiation of lamo-
trigine (after 6 weeks in an intensive DBT program), and again after reaching and maintaining a stable dose of lamotrigine. 
The patient completed a battery of symptom measures biweekly for 18 weeks over the course of treatment.
Results  After lamotrigine initiation, the patient made fewer errors on a response inhibition task and showed increased and 
new connectivity within frontoparietal and frontolimbic networks involved in behavioral and affective control. Accompany-
ing this symptom improvement, the patient reported marked reductions in bulimic symptoms, behavioral dysregulation, and 
reactivity to negative affect, along with increases in DBT skills use.
Conclusion  Improved response inhibition and cognitive control network connectivity should be further investigated as neu-
rocognitive mechanisms of change with combined DBT and lamotrigine for eating disorders. Longitudinal, controlled trials 
integrating neuroimaging and symptom measures are needed to fully evaluate the effects of this treatment.
Level of Evidence  IV: Evidence obtained from multiple time series with or without the intervention, such as case studies.
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Introduction

Bulimia nervosa (BN), characterized in part by regular binge 
eating and purging, is associated with medical complica-
tions, functional impairment, and high rates of mortality 
and chronicity [1–7]. First-line pharmacotherapy (selective 
serotonin reuptake inhibitors) and psychotherapy (cogni-
tive behavioral therapy) promote full remission in less than 
half of patients with BN [8, 9]. Moreover, BN frequently 
co-occurs with high levels of affective dysregulation and 
non-eating-related impulsive behaviors, such as shoplifting 
and substance use [10–12]. Some data indicate that the sub-
group of individuals with BN who engage in multiple other 
impulsive behaviors, which range from 3% of community 
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samples to 44% of mixed clinical and community samples 
[13–15], show a consistently poorer response to existing 
eating disorder treatments [9, 13, 16, 17]. However, little 
is known about the neurobiological mechanisms that pro-
mote this more severe and treatment-resistant variant of BN. 
Identifying neurobiological targets for innovative treatment 
approaches within this severely dysregulated population is 
imperative.

Mounting evidence has highlighted a potential role for 
deficits in cognitive and behavioral control in BN symptoms. 
Self-report data suggest that binge eating and purging may 
represent impulsive attempts to regulate affect in the context 
of poor affect regulation abilities [18]. In support of this 
notion, affective dysregulation is linked to greater behavio-
ral impulsivity in BN [19], and individuals with BN exhibit 
generalized difficulties with attentional and motor control 
[10, 20, 21]. There have been relatively few neuroimaging 
studies focused on BN, but existing findings suggest that 
more frequent binge eating and purging is associated with 
more pronounced functional and anatomical abnormalities 
in frontostriatal, frontoparietal, and limbic regions [21–25], 
further suggesting that alterations in brain circuits that gov-
ern self-regulatory control may contribute to BN.

Given research implicating self-regulatory control in 
BN, there has been increasing interest in adapting treat-
ments designed to target affective lability and behavioral 
disinhibition for use in this population. For example, Dia-
lectical Behavior Therapy (DBT), originally developed for 
chronically suicidal individuals with borderline personality 
disorder BPD; [26, 27] has shown promising initial effects 
in individuals with bulimic-spectrum eating disorders [28, 
29]. DBT combines individual therapy, weekly skills groups, 
phone coaching, and a therapist consultation group [26]. The 
treatment outlines a structured framework for therapists to 
target emotion dysregulation and impulsive behavior. How-
ever, adjunctive treatment may be indicated for individuals 
who struggle to engage in intensive psychological treatment 
because of impulsive behaviors (e.g., leaving treatment pre-
maturely). Our group has published two recent case series 
indicating that the addition of a mood stabilizer, lamotrigine, 
to DBT may be particularly helpful for patients with binge/
purge eating disorders and significant affective and behav-
ioral dysregulation [30, 31]. However, the neurocognitive 
mechanisms of these effects are poorly understood. Moreo-
ver, fMRI has not yet been used to assess how the brain 
changes after treatment in BN.

Using a naturalistic proof-of-concept, single-case design, 
we aimed to begin to address these gaps in the literature by 
examining changes in brain connectivity, inhibitory control 
task performance, and self-reported symptoms over treat-
ment in a patient with severe BN and co-occurring emo-
tional and behavioral dysregulation. We predicted that 
following the addition of lamotrigine to DBT, the patient 

would demonstrate new and increased neural connectivity 
in frontoparietal and frontolimbic networks that subserve 
behavioral and affective control, and consistent with past 
work in related samples [30, 32, 33], would report decreases 
in symptoms of affective and behavioral dysregulation. We 
also expected that the patient would show increases in task-
based inhibitory control, indexed by go/no-go task perfor-
mance, and increases in adaptive behaviors, indexed by DBT 
skills use.

Materials and methods

Patient

The patient1 was a single, 37-year-old, right-handed female 
with BN, who was admitted to the University of Califor-
nia, San Diego Eating Disorders Center for Treatment and 
Research 10-h partial hospitalization program after non-
response to outpatient treatment. At admission, her body 
mass index was 20.2 kg/m2, and she was engaging in epi-
sodes of binge eating and purging via self-induced vomit-
ing five times daily, restricting food intake outside of binge 
episodes, and exercising compulsively up to two hours daily. 
As such, she met the criteria for the “extreme” BN severity 
specifier in DSM-5 [34], assessed by the Structured Clini-
cal Interview for DSM-5, Research Version (SCID-5; [35]) 
Eating Disorders Module. Consistent with higher rates of 
comorbid mood, anxiety, and trauma-related disorders in 
“multi-impulsive BN” [13, 15], the patient also met DSM-5 
diagnostic criteria for Recurrent Major Depressive Disor-
der (MDD), Social Anxiety Disorder (SAD), and Post-Trau-
matic Stress Disorder (PTSD) per the Mini-International 
Neuropsychiatric Interview (MINI; Version 7.0; [36]). The 
patient reported a 26-year history of bulimic symptoms, 
and a long history of non-eating-related impulsive and 
emotionally dysregulated behaviors. This included parasu-
icidal behavior, a previous suicide attempt, difficulty man-
aging anger, long-standing risky sexual behaviors, unstable 
and volatile relationships, and cannabis use at variable fre-
quency. The patient received a score of 8 (out of 18) on the 
Borderline Personality Disorder module of the Structured 
Clinical Interview for DSM-5 Personality Disorders (SCID-
5-PD; [37]), suggesting BPD traits not meeting threshold for 
full criteria for the disorder (i.e., a score of 10 out of 18). 
Her IQ, as estimated by the Wechsler Test of Adult Reading 
(standard score = 116) was consistent with above-average 
intelligence [38].

1  Some details of patient characteristics were changed to disguise or 
remove any potentiallyidentifying information. These alterations do 
not distort scientific meaning.
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Assessment schedule

At admission, semi-structured diagnostic interviews were 
conducted by a trained bachelor’s-level research coordinator 
and height and weight were measured by a registered nurse 
in the clinical program. The patient completed biweekly 
computerized self-report assessments throughout the course 
of treatment (see Supplement for further detail regarding 
self-report measures and administration of psychodiagnostic 
assessments).

Resting-state functional magnetic resonance imaging (rs-
fMRI) scans and go/no-go task data were acquired 3 h after 
completing staff-monitored lunch in the treatment program 
at two-time points: T0 (DBT without lamotrigine), which 
took place 22 days after PHP admission/DBT initiation and 
16 days before lamotrigine initiation); and T1 (DBT plus 
lamotrigine), which took place 25 days after a stable thera-
peutic dose of lamotrigine had been reached (see Fig. 1).

This patient was receiving contraceptive injections every 
three months; the T0 scan took place 41 days after her 

reported last menstrual period and her T1 scan took place 
139 days after her reported last menstrual period. This study 
was approved by the UCSD Human Research Protections 
Program, and the patient provided written informed consent 
to participate.

Neuroimaging

A high-resolution T1-weighted structural scan, a 5-min, 
T2*-weighted resting-state scan, and field maps were 
acquired on a 3T GE MR750 scanner using an eight-channel 
head-coil at the University of California, San Diego Keck 
Center for Functional Magnetic Resonance Imaging. See 
Supplemental Material for additional details regarding fMRI 
acquisition and preprocessing.

Fig. 1   Self-reported symptom change over the course of treatment. 
Symptom change is represented by red dots and blue lines; lamotrig-
ine dose change is represented by black dots and lines. EDE-Q Eating 
Disorder Examination Questionnaire, ERS Emotion Reactivity Scale, 

BEST Borderline Evaluation of Severity Over Time, UPPS-P UPPS 
Impulsivity Scale, Negative Urgency Subscale; WCCL ways of cop-
ing checklist skills use, LTG lamotrigine
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Regions of Interest

As the major targets of DBT and lamotrigine are affec-
tive and behavioral dysregulation, and prior research has 
documented neural changes after DBT and lamotrigine in 
the neural networks that support affective and behavioral 
control, we focused our analyses on frontoparietal and fron-
tolimbic networks.

A frontoparietal control network was defined by eleven, 
10-mm spherical regions of interest (ROIs) used in a pre-
vious study of attention-deficit/hyperactivity disorder that 
applied the directed connectivity approach described below 
(Table S1; [39]). These regions are integrally involved in 
both attentional and behavioral control, and have shown both 
structural and functional alterations in studies of adults and 
adolescents with BN [22, 40, 41].

An emotion regulation network was defined by fourteen, 
5-mm spherical ROIs used in a previous study of emotion 
regulation network connectivity (Table S1; [42]). These 
regions were defined in a two-step procedure: a meta-anal-
ysis for the term “emotion regulation” via Neurosynth.org, 
and selection of seeds within these regions based on a neural 
model of emotion regulation [43]. BOLD time series were 
extracted from each ROI for individual-level network char-
acterization at T0 and T1.

Directed Connectivity fMRI Analysis

Directed paths between all ROIs within each network were 
derived using Group Iterative Multiple Model Estimation 
(GIMME; [44]). Specifically, we used structural equation 
modeling via the indSEM function in the gimme package 
for R. This approach permits individual-level detection and 
quantification of connectivity among regions of the brain, 
controlling for all other network-wide influences, includ-
ing each region’s lagged influence on itself. Directed paths 
between each ROI establish which ROI statistically pre-
dicts the other, both contemporaneously and lagged by one 
TR. This function conducts a model search and estimates 
individual-level paths to generate unique structure and esti-
mates for each individual scan (see Supplemental Material 
for additional detail). We applied this function to scans from 
T0 and T1 to characterize structural equation models before 
and after treatment within each network.

Go/no‑go task

At T0 and T1, the patient completed a version of the go/
no-go paradigm that has been used to assess neural correlates 
of inhibitory control in healthy individuals and clinical pop-
ulations [45–47]. The design controls for the infrequency of 
no-go trials (a potential confound) with “oddball” go trials. 
All stimuli appeared on the screen for 500 ms with a jittered 

inter-stimulus interval (ISI; 1.6–2.0 s, mean ISI = 1.8 s). 
The patient was instructed to press the left or right button 
according to the direction of the stimulus arrow presented. A 
total of 11% of trials were no-go trials with upward-pointing 
arrows. On these trials, the patient was instructed to inhibit 
responding. Oddball go trials (arrows pointing either left 
or right at an upward, 45° angle) were also presented 11% 
of the time. A total of 416 trials were presented (48 no-go 
stimuli and 48 oddball go stimuli) across two blocks with 
a break in between. To control for practice effects, these 
blocks were presented in opposite orders at T0 and at T1. 
Responses to no-go stimuli (commission errors) serve as a 
key measure of deficits in action restraint [48].

Self‑report measures

A battery of self-report measures assessed changes in affec-
tive dysregulation and eating- and non-eating-specific behav-
ioral dysregulation. The Emotional Reactivity Scale (ERS; 
[49]) assessed various facets of emotion reactivity, including 
arousal/intensity of emotion, persistence of emotion, and 
sensitivity to experiencing emotion, and the UPPS-P, Nega-
tive Urgency Subscale [50] assessed impulsivity in response 
to negative emotional states. Three adapted items from the 
Eating Disorder Examination—Questionnaire (EDE-Q; 
[51]) assessed relevant eating disorder behaviors: item 14, 
which assesses the frequency of binge eating episodes, and 
items 16 and 17, which assess the frequency of self-induced 
vomiting and laxative use (added together to assess purging 
behaviors). Given our bi-weekly assessment protocol, we 
asked the patient to report on these behaviors over the past 
14 days (i.e., since the last assessment), instead of over the 
past 28 days. The total score from the Borderline Evalua-
tion of Severity over Time (BEST; [52]) assessed cogni-
tive, affective, and behavioral symptoms of BPD. Finally, 
the DBT Ways of Coping Checklist, Skills Use Subscale 
(WCCL; [53]) measured engagement in adaptive skills use 
in stress-inducing situations.

Treatments

Dialectical Behavior Therapy

The Adult Program at the UCSD Eating Disorders Center 
for Treatment and Research includes partial hospital (PHP) 
and intensive outpatient (IOP) programs, both of which are 
based on an adapted form of adherent DBT for eating disor-
ders, described elsewhere [54]. As noted above, DBT uses a 
cognitive-behavioral approach to decrease impulsive action 
in individuals with pervasive affective dysregulation and to 
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increase adaptive skill use for managing heightened emo-
tionality. Adaptive skills include distress tolerance, emotion 
regulation, mindfulness, interpersonal effectiveness skills, 
and functional analysis of behavior. Patients receive training 
in the use of these skills across three different formats: indi-
vidual therapy, group therapy, and phone coaching. Within 
the UCSD program, patients receive group skills training 
two times a week, individual therapy one time a week, and 
phone consultation as needed outside of program.

The patient remained in treatment and received DBT 
for 20 weeks.2 In addition to DBT, the patient participated 
in other traditional psychotherapy groups (e.g., cognitive-
behavioral therapy, supportive processing) and received 
nutritional care throughout her admission.

Pharmacotherapy

The patient had entered the program on escitalopram at a 
low dose (10 mg/day), and trazodone 100 mg at bedtime as 
needed for sleep. As SSRIs are considered first-line treat-
ment of BN, initial medication management consisted of 
titrating escitalopram to 20 mg/day by the fifth week of PHP 
treatment. Lamotrigine was added for non-response in week 
6 of PHP treatment. Over 8 weeks, the lamotrigine dose 
was titrated to 150 mg/day, which appeared therapeutic. The 
patient-reported medication adherence, except for missing 
two doses of lamotrigine midway through treatment, as well 
as accidentally taking 40 mg/day of escitalopram during the 
seventh week of treatment.

Results

Symptom change over time

The patient completed nine biweekly assessments during 
her time in treatment. Overall, the patient’s eating disorder 
and affective and behavioral dysregulation scores decreased 
over the course of treatment (Table S2; Fig. 1). Follow-
ing lamotrigine initiation, and as the dose was increased, 
bulimic symptoms and negative urgency decreased, while 
DBT skills use increased. After several weeks on lamotrig-
ine, the patient reported benefiting much more from DBT 
skills, especially mindfulness, pros/cons of binge eating and 
purging, and interpersonal effectiveness skills. As lamo-
trigine was titrated gradually to 150 mg/day over 8 weeks, 
improvement was so pronounced that the patient was stable 

enough to engage in a successful course of evidence-based 
individual psychotherapy for PTSD, which began in week 
12 of PHP (Figure S1). For over two months, she continued 
to deny any eating-disorder behaviors and reported much 
improved mood and awareness of and control over emotions.

Self-report measures indicated a resumption of binge eat-
ing and purging at the patient’s last assessment time point. 
Of note, per her report to her clinicians, the patient had no 
eating disorder behaviors until 6 days after her second fMRI 
scan (T1). This 5-day relapse of binge eating, purging, and 
increased affective and behavioral dysregulation occurred in 
the context of multiple interpersonal stressors and impend-
ing treatment discharge. This pattern is not uncommon, as 
individuals with eating disorders are particularly vulnerable 
to interpersonal stress [55], and the multiple stressors associ-
ated with treatment termination may be particularly exag-
gerated in patients with high levels of emotion dysregulation 
[56]. The patient declined to complete a discharge self-report 
battery at week 20, but she denied any BN symptoms during 
her final two weeks in the program.

fMRI results

Frontoparietal Control Network

Individual frontoparietal network connectivity is shown 
before initiation of lamotrigine (T0) and after reaching thera-
peutic dose (T1) in Fig. 2, with corresponding connectivity 
estimates in Figure S2. New, unilateral contemporaneous 

Fig. 2   Effects of treatment on frontoparietal resting-state functional 
connectivity. Color represents the beta-weight strength of contempo-
raneous (bottom row) and lagged (top row) connections among fron-
toparietal regions at T0 (left column) and T1 (right column). Warm 
colors indicate positive beta weights, cool colors represent negative 
beta weights. dlPFC dorsolateral prefrontal cortex, FC frontal cortex, 
IPL inferior parietal lobule, IPS intraparietal sulcus, L left

2  The patient began treatment at the PHP level (10  h/day, 6  days/
week) and remained at this level of care for nine weeks. She stepped 
down to 6  h/day PHP for two weeks, and in week 12 of treatment, 
stepped down to 5-day IOP (4 h/day) for four weeks. At week 16, she 
stepped down to 3-day IOP for the remaining five weeks of treatment.
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positive associations developed between intraparietal sulci 
(IPS) and frontal cortices (precentral gyri), and new con-
temporaneous positive connections between the left precu-
neus and the midcingulate, the left frontal cortex and left 
IPS, left frontal cortex and right inferior parietal lobule 
(IPL), and right IPL and left precuneus emerged. The con-
nection between the left dlPFC and left IPL changed direc-
tion from T0 to T1, such that after treatment, the dlPFC 
showed a contemporaneous positive association with left 
IPL. In addition, several new lagged negative connections 
emerged between: left and right precuneus, left and right 
frontal cortex, between the left frontal cortex and right IPL, 
between left dorsolateral prefrontal cortex (dlPFC) and left 
frontal cortex and left IPL, and between right IPL and left 
precuneus.

Emotion Regulation Network

Individual frontolimbic network connectivity is shown 
before (T0) and after (T1) lamotrigine initiation in Fig. 3, 
with corresponding connectivity estimates in Figure S3. Sev-
eral new positive connections emerged, including between 
the dorsal anterior cingulate cortex (dACC) and left amyg-
dala. A previously lagged connection between the right 
IPL and the right insula became a strong, contemporane-
ous connection. New contemporaneous inverse associations 

also emerged between bilateral amygdalae and dACC, right 
insula and left dlPFC, and right insula and ventromedial 
prefrontal cortex (vmPFC). In addition, new lagged posi-
tive associations emerged from the vmPFC to supple-
mentary motor area (SMA), dACC to right insula and left 
insula to right amygdala. New lagged inverse associations 
also emerged from left insula to left vlPFC, from dACC to 
vmPFC and to posterior cingulate cortex (PCC), and from 
right dlPFC to both SMA and right IPL.

Go/no‑go task performance

The patient’s frequency of errors on the go/no-go task 
decreased from T0 to T1 by almost 50% or more across 
all trial types (Figure S4A). This increase in accuracy was 
accompanied by slower reaction times across trial types 
(Figure S4B).

Discussion

Relative to other psychopathologies, very little is known 
about brain-based changes associated with treatment in eat-
ing disorders. In this naturalistic, proof-of-concept study, we 
used fMRI, neurocognitive, and self-report assessments to 
track neural, cognitive, and behavioral changes in a patient 
with DSM-5 BN who endorsed significant affective and 
behavioral dysregulation and received a course of DBT and 
lamotrigine. As expected, the patient showed increased and 
stronger resting-state functional connectivity within fron-
toparietal and frontolimbic networks and improved perfor-
mance on a go/no-go task following the initiation of lamo-
trigine. Consistent with prior studies focused on symptom 
change [30, 31], the patient reported marked decreases in 
eating disorder behaviors and cognitive and behavioral dys-
regulation, many of which occurred more than six weeks 
into PHP treatment and coincided with the addition of lam-
otrigine. She also self-reported some positive changes in 
skills use. Enhanced cognitive and behavioral control may 
have contributed to the patient’s clinical improvements.

Rs-fMRI data suggest that increased skill use and symp-
tom improvements were accompanied by increased frontopa-
rietal connectivity, particularly between the left dlPFC and 
left IPL. These key regions of the executive control network 
are critical for introspective aspects of cognitive control, 
including self-directed attention, planning, and mental-
izing, and are part of a frontoparietal subnetwork thought 
to contribute to emotional awareness and the regulation 
of thoughts and affect [57]. The dlPFC and IPL have been 
linked specifically to bulimic symptoms, as binge-eating fre-
quency is inversely associated with cortical thickness in left 
dlPFC and right IPL in adolescents and adults with BN [22]. 
In addition, a recent meta-analysis implicated the dlPFC and 

Fig. 3   Effects of treatment on frontolimbic resting-state functional 
connectivity. Color represents the beta-weight strength of contempo-
raneous (bottom row) and lagged (top row) connections among fron-
tolimbic regions at T0 (left column) and T1 (right column). Warm 
colors indicate positive beta weights, cool colors represent negative 
beta weights. dlPFC dorsolateral prefrontal cortex, IPL inferior pari-
etal lobule, Amy amygdala, Ins insula, dACC dorsal anterior cingulate 
cortex, PCC posterior cingulate cortex,  SMA supplementary motor 
area, vlPFC ventrolateral prefrontal cortex, VMPFC ventromedial 
prefrontal cortex, R right, L left
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parietal cortices, along with the SMA, supramarginal gyrus, 
midcingulate, and precuneus in dietary self-control [58]. 
Therefore, increased frontoparietal connectivity may have 
promoted enhanced executive control and reduced bulimic 
symptoms in this patient.

Within the emotion regulation network, new contempo-
raneous inverse associations emerged between prefrontal 
areas, particularly the dACC, and the amygdalae and insular 
cortices. At T1, this patient also showed new and increased 
connectivity between the left amygdala and the IPL and pre-
frontal cortices. Healthy individuals with higher reported 
self-control show increased connectivity during negative 
emotion regulation between left amygdala, the IPL, precu-
neus, prefrontal cortex, and supramarginal gyrus [59]. Thus, 
the regions between which this patient showed increased 
connectivity at rest may have played a role in her reported 
improvements in affect regulation.

Our results align with prior work focused on the separate 
effects of DBT and lamotrigine on the brain. Consistent with 
our findings of increased connectivity between dlPFC and 
IPL and between the dACC and amygdalae and insula fol-
lowing DBT, women with BPD (roughly one-third of whom 
had a comorbid eating disorder), who completed a 12-week 
course of DBT showed increases in grey matter volume in 
the IPL and ACC [60]. Few prior studies have focused on 
lamotrigine’s neurobiological effects in humans, but existing 
data suggest that the medication acutely increases resting-
state connectivity among prefrontal regions in healthy males 
[61], and, after 8–12 weeks of lamotrigine, individuals with 
bipolar disorder show increased activation in prefrontal 
regions and decreased activation in amygdala when view-
ing emotional pictures [32, 33]. Our single-case data further 
support the notion that the combination of DBT and lamo-
trigine may be helpful for individuals with severe BN and 
elevated behavioral and cognitive dysregulation because of 
its effects on frontoparietal and frontolimbic self-regulatory 
control circuits.

Data from the go/no-go task suggest increased response 
inhibition from T0 to T1. Commission errors were reduced 
by almost 50%. Although these data are from only one 
patient, this improvement is greater than average commis-
sion error rate reductions seen after other treatments (e.g., 
approximate 23% reductions in even the most improved self-
harming patients with BPD after 7 months of DBT [62]; 12% 
reductions following methyphenidate treatment for ADHD 
[63]). Because T0 and T1 were nearly 3.25 months apart and 
task block order was reversed at T1, it is unlikely, though 
possible, that these improvements are better explained by 
practice effects. In addition, RT increased across all trial 
types, but most notably during commission errors, which 
occurred less frequently at T1. These behavioral data may 
provide neurocognitive support for the patient’s report that 

she was more able to “slow down” to use therapeutic skills 
rather than act impulsively.

Limitations

This is the first case report in the literature to assess a 
novel intervention’s effects on symptoms, neural activa-
tion, and behavioral task performance in BN. However, 
limitations should be acknowledged. We did not measure 
serum levels of medication, and this patient was also tak-
ing other psychotropic medications. Her dose of escitalo-
pram changed during the course of treatment, which may 
have influenced results. However, symptom reductions 
continued or, in some cases, began after the patient’s lam-
otrigine dose was increased (Fig. 1), suggesting that it is 
less likely that all of our findings are attributable to SSRI 
treatment. Second, although data from this single-subject 
A-B design suggest that lamotrigine, above and beyond 
concurrent DBT, improved this patient’s symptoms, 
given our lack of a formal control or introduction of a 
second baseline, we cannot determine whether the changes 
observed are specifically attributable to lamotrigine, DBT, 
their combination, PTSD treatment, or other non-specific 
therapeutic factors (e.g., the structured environment of 
PHP/IOP level of care). Third, although prior results indi-
cate that resting-state networks are stable within a 4-min 
time-series [64], and our scan was 5 min, longer resting-
state scans may yield improved and more reliable connec-
tivity estimates. Fourth, as the current fMRI and cognitive 
task data were collected from only one patient, the results 
should be interpreted with caution, and replication in a 
larger sample will be important to determine the reliability 
of our findings. Finally, we cannot rule out the possibil-
ity that reductions in binge eating and purging may have 
caused rather than been a consequence of neurocognitive 
changes; however, as the first scan was acquired after a 
significant initial reduction in these behaviors, this expla-
nation of our findings may be less likely. Randomized, 
controlled designs including large samples, neuroimag-
ing, and a variety of behavioral tasks and self-reports to 
measure self-regulation are needed to more clearly define 
the individual-level, mechanistic effects of these initially 
promising treatment approaches.

Conclusions

This case report preliminarily supports the theory that DBT 
plus lamotrigine targets symptoms in patients with binge 
eating, purging, other impulsive behaviors, and signifi-
cant affective lability by increasing inhibitory control and 
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increasing connectivity among regions implicated in affec-
tive and behavioral self-regulation. In addition, our find-
ings further highlight the potential promise of the GIMME 
approach for understanding neural alterations in individu-
als with eating disorders (65), and indicate that larger, sys-
tematic investigations of these post-treatment changes are 
warranted.

What is already known on this subject?

Existing evidence-based treatments are less efficacious for 
individuals with multi-impulsive BN. Lamotrigine may pro-
vide benefit for these patients, particularly when combined 
with DBT.

What this study adds?

Results provide initial support for the hypothesis that lamo-
trigine plus DBT targets symptoms in multi-impulsive BN 
by increasing frontoparietal and frontolimbic connectivity 
and enhancing inhibition.
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