Problematic Sexual Behavior and Reward Deficiency Syndrome: A Genetic Association Analysis of an SLC6A3 Variant

Shui Jiang,* Jerome Clifford Foo,"?3 Keanna Wallace,' Xiuying Hu,“* Randolph Arnau,® Rick Isenberg,® Bradley Green,” David Wishart,® Esther Fujiwara, Katherine J Aitchison,** %10 Behavioral Addictions Studies and Insights Consortium*!

1. Department of Psychiatry, Faculty of Medicine and Dentistry, College of Health Sciences, University of 7. Department of Psychology and Counseling, University of Texas at Tyler, Tyler, TX; "‘?:;}f:z:ﬂ‘::‘;}i‘;:fgt::‘l‘; i‘fl‘g‘:‘é&:ﬂ‘:“"g‘:}d‘rl‘,“;:x:::Cg‘m“n’:i};ﬁ‘:"?hi‘ﬁ 5(513::
Alberta, Edmonton, AB, Canada; : ; ; 8. Department of Biological Sciences, Faculty of Science, College of Natural and Applied Sciences, University of Alberta, . . : Wickenburg AZ
2. Department of Genetic Epidemiology in Psychiatry, Central Institute of Mental Health, Mannheim, Germany; Edmonton, AB, Canada; R N D e e ey e e e T e
3. Neuroscience and Mental Health Institute, University of Alberta, Edmonton, AB, Canada; 9. Women and Children’s Health Research Institute, University of Alberta, Edmonton, AB, Canada i e e s s v St e S sk e e g
4. Department of Medical Genetics, Faculty of Medicine and Dentistry, Collcge of Health Sciences, University  10.Division of Clinical Sciences, Psychiatry Section, Northern Ontario School of Medicine, Sudbury, ON, Canada. Scottsdale AZ
of Alberta, Edmonton, AB, Canada; Barbara Levinson, Mark Bourlica at Center for Healthy Sexuality, Houston TX
5. School of Psychology, University of Southern Mississippi, Hattiesburg, MS; UNIVERSITY OF ALBERTA Alex Katchakis, Piper Grant at Center for Healthy Sex, Los Angeles CA
P ———— @ FACULTY OF MEDICINE & DENTISTRY Kate Balestrieri, Lauren Dummit, Helena Vissing at Triune Therapy, Los Angeles CA
yehological Counselling Services, Lid., Scottsdale, AZ;

Dan Morris, Michelle Gaugh, Andrew Meadows at Kavod Center, Rochester NY

Chris Chandler at Bellevue Christian Cuunselmi Bellevue WA

Background Methods (cont.

Problematic sexual behavior (PSB) refers to a number of similar .

Results (cont.)

« Differences in data distributions: Pearson’s 2
test

Internet [l
L X L5 addiction The distribution of SLC643 genotypes was in Hardy-Weinberg equilibrium (HWE)
terms, such as sex addiction, compulsive sexual behavior” and

hypersexuality. > It affects 3-6% of the general population, with a * Mean comparisons: non-parametric testing

neurotransmission cascade, that have a common endophenotype
d

temming from hy, inergia.® The dopamine transporter is

The 10/10 genotype is associated with PSB in comparison participants
(P=0.013), by logistic regression

[] bu i h
higher prevalence in men than women.5 PSB can have a profound e (\MannﬁVlnmey UfeS( and Kruskal-Wallis test, Odds Rato
impact on personal life and may co-occur with other psychiatric Pedgson ty Wl following by Dunn’s test) %0
conditions such as obsessive-compulsive disorder (OCD),* reward orcen + Correlation: tetrachoric (for binary variables) T
deficiency syndrome (RDS.% e.g., Attention-Deficit/Hyperactivity ASRS and Kendall’s t (for categorical variables) 100 —_— 197 (1.15,336) 13
. Lo S 47 Cragrood rauma —_— 2310121,441) o
Dlsorder,(l)ersonfilny disorders, and addictive disorders).

Reward deficiency syndrome (RDS) has been referred to as an icotne « Regression: backward stepwise logistic Fanily istory of PSB —_— sais5,1000) <00
“octopus of behavioral dysfunction,” encompassing a range of regression analyses and machine learning Gender_men ———  asipenTEy <ot
abnormal behaviors, due to disruptions in the reward logistic regression with PSB as the depend T T

cal variable " | s

« DNA samples were collected by chcal swabs

Patholog;
gambling
encoded by SLC6A43 at chromosome 5p15.33. There is a variable - and/or saliva. Genotyping was performed by

number tandem repeat (VNTR) in the 3 untranslated region of polymerase chain reaction (PCR) with agarose

SLC6A3, ranging from 3-13 repeats (9 and 10 being the most * Areward deficiency syndrome related variable was created gel electrophoresis.27 .
* Childhood trauma and a family history of domestic violence or

RCBS

F 2
Self-reports
and MIN]

common) of a 40-base pair element.” Multiple studies have shown

N . R of sexual addiction or of any mental health condition(s), . oo S

that the 10/10 genotype of the SLC643 3° VNTR has been gender and sexual orientation information were collected by z Vet & 4 <lz‘m ooty el o ‘li,f;mzuf SLOBAS gentpe 1010 117072189 »
associated with RDS including family history of RDS,'” ADHD, 2 self-report e e ; SL0843 gty e se0(108 5007 o
and antisocial behavior.® Chinoos rauma - 978491, 1049) <00

It is debatable whether PSB should be regarded as a compulsive . . Fanily ety of P53 — 4685(1556,13390) <ot
behavior disorder, behavioral addiction, or impulse control Gender_men —— emEn s <o
disorder."!% PSB is not in the Diagnostic and Statistical Manual of B ne s
Mental Disorders (DSM)-5,' but is in the International Statistical /Results Reward deﬁciency\

Classification of Diseases (ICD)-11 as compulsive sexual behavior
disorder.!” Currently, the evidence supporting treatment for PSB is

syndrome related

: Rare genotypes are associated with clinical forms of PSB in PSB
measures are associated

patients (P=0.041 ), by logistic regression

The frequency of PSB was 16.5% (532/3219) in comparison participants.

weak (especially for pharmacological interventions).'® In addition, Odds Ratio with PSB by logistic
systematic data including non-treatment seekers is limited.!” (95% CI) regression
Furthermore, research findings of the SLC643 3° VNTR and its sk
association with psychiatric phenotypes such as RDS are varied, at ocp —_— 1.79 (1.12, 2.86) 0.015
least partly due to clinical heterogeneity, including differences by ASRS — 1.93 (1.54,2.42) <0.001 e
age, gender,"” and ethnicity.? 1AT — 200(1.61,249)  <0.001
FHPSB —_— 205(1.38,305)  <0.001
Hypothesgs : N . SA_SAPAS —_— 2.14(159,286)  <0.001 e 01 gt ——————— apmany <
1. Screening positive for factors previously associated with reward n 14155 2 8
deficiency syndrome, having OCD, and childhood trauma are CT_FHDV —=— 218(1.69,279)  <0.001 SL08G oyl 1010 — 2anzam <
associated with PSB in a sample derived from a Canadian post- RCBS —_— 2.53 (1.74, 3.68) <0.001
secondary education. Gender_Men —%— 440(353,549) <0001 St todnndio) - s “
2. Individuals with the 10/10 genotype of the SLC643 3° VNTR may be at ; | .
. . . N ; . Crtodtars —_— T <
a higher risk of PSB in those of European ancestry, including PSB 25 1 4 et s v
patients. Farisas —— s an
(95% CI)
Methods ‘ ‘
. .. ® b w
o Comparison participants Reward HoES . e
"‘;‘;g‘g;g“ deficiency SA_SAPAS - 172(1.33,222) 0001 The 10/10 genotype and PSB is associalteq with RDS in all participants
syndrome (P=1.73x10-4 ), by logistic regression
related 0CcD —_— 185(114,302) 0013
E measures are  FHPSB — 190(133,273)  <0.001
i = i f 1. Koutsier E, et al. (2014), ADF
D e¥ED associated o - 199(164,241)  <0.001 References e oy D
gen with PSB by 1. Cames P, (2013), Bantam, 12. Comish KM, et a. (2005), Mo Psychiaty; 1
X CT_FHDV = 223(181,275) <0001 2 Kugma i ot Pychiaric linics of North
Thoseof 509 (Comparison machine Theta oo, vt e 74
European Remove outliers” GRS learning IAT - 237(197,288)  <0.001
ancestry =980 n=5,including 2|58 C““‘Eig;‘)’“ with logistic Gender_Men ot 480 (401,576)  <0.001
VRPSE regression
T T

13 1 8
‘Comparison without PSB also being w X . i P
por Comparison without fenbergh DJ, et al. (1992), Genorrics; 14(d): 110 8. Savard J. et o
e e S N umK. elal. (2011), It J Environ Res Publc Health8(12)4425- 19, Hd F,
e : hose who ba o 0. Shurmey
919,9/10 and 10/10 genotypes 0CD_yes In men 20, Shumay

. RCBS_yes,
0CD_yes
Patient, n=512 Funding
PSB Patients - INN@\IAT'ON CA
2 §
‘Those providing a < MM CANADA FOUNDATION | FONDATION CANADIENNE
'DNA sample and % 1 0 FOR INNOVATION POUR LINNOVATION
o : Pl e
genotypic data
“The work herein was supported by an Alberta Centennial Addiction and Mental Health Rescarch
o ) (Commien Chair and transitional funding (to KJA), Canada Foundation for Innovation (CF1), John R. Evans
European [P  ithout PSB, n=436 Leaders Fund (JELF) grant (32147 - Pharmacogenetic translational biomarker discovery), Alberta
ancestry n=4s54 n=105, including |WEE ST

102 Innovation and Advanced Education Small Equipment Grants Program (to KJA), and a rescarch

025 050 grant and philanthropic support from the American Foundation for Addiction Research (to KJA). Al
Dim (44%)

Comparison without PSB alo being negative for | Regression [0t ] ! | | . Canada-palix X aenes facil X i
e e g retlye [0 Regre PP In women & G & Fulbright-Canada-Palix Foundation grant to Dr Patrick Carnes facilitated his contributions to study

RDS: including hose 10 who had e gemotypes & patients SAST-R ) Dim (39.1%) . design, data interpretation and helpful input for manuscript drafting. SJ is funded by an Alberta
K Core 211: n=405 / Reward deficiency syndrome related measures clustered close to PSB, and there are gender differences. / K Innovates Fellowship j




