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Why study addictions?



Drug-Induced ['!C]Raclopride Response

Cocaine Amphetamine Ethanol
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Cox et al 2009 Biol Psychiatry Leyton et al 2002 Neuropsychopharm Boileau et al 2003 Synapse
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Dopamine

High striatal DA reactivity

higher novelty seeking
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Acute Phenylalanine/Tyrosine Depletion
(APTD)

Phenylalanine

Dopamine

APTD decreases amphetamine-induced APTD changes resting BPND
change in BPND

Leyton et al 2004 Montgomery et al 2003
Neuropsychopharmacology Am J Psychiatry
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Repeated Drug Effects
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Sensitization in Humans?

Authors # of Doses Amphetamine | Sensitization?
Dose
Johanson & Uhlenhuth 1981 | 5 doses 5.0 mg, p.o. No - mood,
drug tablets chosen
Kelly et al 1991 6 doses 10.0 mg, p.o. No - speech rate, smoking,

stimulant effects, liking




Behavioral Sensitization in Humans?

Authors # of Doses Amphetamine Sensitization?
Dose
Johanson & Uhlenhuth 1981 5 doses 5.0 mg, p.o. No - mood, # tablets chosen
Kelly et al 1991 6 doses 10.0 mg, p.o. No - speech rate, smoking,
stimulant effects, liking
Kegeles et al 1999 2 doses ~20.0 mg, 1.v. No — euphonia, restless,
anxiety
Wachtel & de Wit 1999 2 doses 20.0 mg, p.o. No - subjective and
psychomotor effects
Strakowski et al 1996 2 doses ~20 mg, p.o. (025 mg/kg) | Yes - encrgy, eye-blink,
mood, speech rate
Strakowski & Sax 1998 3 doses ~20 mg, p.o. (025 mg/kg) | Yes - energy, eye-blink
Strakowski et al 2001 3 doses ~20 mg, p.o. (0.25 mg/kg) | Yes - energy, euphona
Boileau ct al 2006 4 doses ~20 mg, p.o. (0.30 mg/kg) | Yes - energy, eye-blink
O’Daly et al 2011 4 doses ~20 mg, p.o. (0.30 mg/kg) | Yes - energy, euphona
Childs & de Wit 2013 2 doses 20 mg, p-o. Yes - stiimulation, craving
Weidenauer et al 2020 4 doses ~30 mg, p.o. (0.40 mg/kg) | Yes— lively, outgoing
Smart et al 2020 4 doses ~20 mg, po. (0.30 mg/kg) | Yes — mind-racing, speech

Adapted from:

Leyton 2007 PNPBP
Leyton & Vezina 2013 NBR
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		20 mg, p.o. 

		Yes - stimulation, craving



		Weidenauer et al 2020

		4 doses

		~ 30 mg, p.o. (0.40 mg / kg)

		Yes – lively, outgoing



		Smart et al 2020

		4 doses

		~ 20 mg, p.o. (0.30 mg / kg)

		Yes – mind-racing, speech








Repeat Amphetamine Administration
Dopamine Sensitization

28, v2, 20

A Control — Dose 1

Boileau et al 2006
Arch Gen Psychiatry



Drug-Stress Cross-Sensitization

d-Amphetamine Subgroup Placebo Subgroup
MIST 1 = MIST 2 (n=8) MIST 1 = MIST 2 (n=9)

SR\ /e ‘ﬂ»‘h AR Ap %}

f“‘fr if‘ P CINCr ff?’F % ’F

Booij et al 2016
Trans Psychiatry



Repeated Drug Effects

Effects in Substance Users?



Effect of Past Drug Use

Cocaine Study

Lifetime Stimulant Drug Use

% A[C]Raclopride BP (rVS)

Drug cues:
Cox et al 2009 Mirror Cocaine powder
Biol Psychiatry Razor blade Straw



Chart1

		103

		13

		27

		3

		34

		2

		103

		41

		85

		8

		120

		48

		49

		3

		13



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Whole Striatum

-6.152196261

-27.99230774

-15.85231929

-6.894573539

0.696524041

-13.30200857

-9.695837134

-7.486031429

-2.810512047

-15.89397174

3.9977771

-14.80671566

-14.53885687

-15.59244068

-6.245186151



Pearson

				Correlations

								total_stim		pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G2 + 3 Combined		total_stim		Pearson Correlation		1		.098		.394		.034		.305		.432		.330		.215		.050		.302

						Sig. (2-tailed)				.600		.028		.857		.095		.015		.070		.245		.791		.099

						N		31		31		31		31		31		31		31		31		31		31

				Correlations

								total_stim		pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G2 only		total_stim		Pearson Correlation		1		.363		.514		.087		.592		.618		.573		.093		.344		.538

						Sig. (2-tailed)				.183		.050		.758		.020		.014		.026		.742		.210		.038

						N		15		15		15		15		15		15		15		15		15		15

				Correlations

								total_stim		pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G3 only		total_stim		Pearson Correlation		1		-.100		.327		-.020		.160		.321		.186		.261		-.173		.163

						Sig. (2-tailed)				.712		.217		.940		.554		.226		.490		.330		.523		.546

						N		16		16		16		16		16		16		16		16		16		16





Spearman

				Correlations

										pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G2 + G3 combined		Spearman's rho		total_stim		Correlation Coefficient		.079		.307		-.079		.299		.350		.285		.164		.103		.271

								Sig. (2-tailed)		.674		.093		.673		.102		.053		.121		.378		.582		.141

								N		31		31		31		31		31		31		31		31		31

				Correlations

										pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G2 only		Spearman's rho		total_stim		Correlation Coefficient		.263		.376		.177		.421		.575		.623		.217		.446		.491

								Sig. (2-tailed)		.343		.167		.527		.118		.025		.013		.438		.096		.063

								N		15		15		15		15		15		15		15		15		15

				Correlations

										pLAC		pLAP		pLVS		pLPP		pRAC		pRAP		pRVS		pRPP		pSTRI

		G3 only		Spearman's rho		total_stim		Correlation Coefficient		-.121		.163		-.215		.160		.205		-.022		.247		-.269		.043

								Sig. (2-tailed)		.656		.546		.424		.553		.447		.935		.356		.313		.875

								N		16		16		16		16		16		16		16		16		16





Raw_data

		Group		total_stim		LAC		LAP		LVS		LPP		RAC		RAP		RVS		RPP		Whole Striatum

		2		103		-8.014346398		-4.404736703		1.664996575		-5.039192826		-5.518994311		-2.825577366		-12.19146132		-10.33453884		-6.152196261

		2		13		-27.0034006		-33.8267179		-23.64500373		-27.88092954		-35.15973354		-27.53844739		-25.44615121		-17.4893935		-27.99230774

		2		27		-16.79776041		-13.89188479		-22.12496361		-16.10325296		-17.16507092		-13.46872234		-18.84607932		-12.26997076		-15.85231929

		2		3		1.533768779		2.900281718		-3.242505724		-10.2061675		-7.82688069		-7.266670086		-17.17814305		-16.35120357		-6.894573539

		2		34		2.494539888		1.864768135		-4.739131897		-0.108160231		2.149524254		4.366513159		-11.69346935		1.513282449		0.696524041

		2		2		-14.48493527		-11.41238855		-22.92539582		-13.27138		-11.04990894		-14.8710917		-13.43091626		-14.592337		-13.30200857

		2		103		-4.506436457		-1.351750591		-33.77718634		-14.83162363		23.44547139		3.019661853		-33.0848739		-17.7499164		-9.695837134

		2		41		-20.423026		-7.493401687		-10.36744639		-5.535519388		-4.00478895		-7.015250621		-7.713889333		0.875930865		-7.486031429

		2		85		10.16004031		4.859873281		-6.692573538		-11.16347539		-2.801619385		-2.941269119		-15.99211613		-12.26675516		-2.810512047

		2		8		-8.081516828		-16.25019432		-14.30874443		-27.0182394		-7.734203556		-9.915414598		-17.36123805		-26.69399053		-15.89397174

		2		120		6.121643595		6.554237408		1.968569029		10.75762753		2.601930682		-5.036615754		2.226535937		9.218405853		3.9977771

		2		48		-18.2266284		-15.39933941		-14.71837438		-16.96125325		-11.54948832		-11.92219695		-11.72602691		-15.50098323		-14.80671566

		2		49		-11.40059723		-17.30901186		-13.67795121		-15.00599492		-16.72651817		-12.73035775		-13.9652087		-14.32251795		-14.53885687

		2		3		-7.940272044		-10.16556302		-0.317060119		-21.20551328		-17.93883934		-22.28081808		-14.56978567		-22.67636119		-15.59244068

		2		13		2.095904689		-10.20717427		1.045154994		-13.74251346		-12.70538175		-6.839684524		-2.982397574		5.739290146		-6.245186151

		3		23		-1.73545646		-5.735709597		3.321198191		-11.21667206		-0.164709358		-3.787167423		-3.500658273		-7.82299648		-4.343151961

		3		7		1.137862366		11.07698551		10.46562344		16.82608286		-0.988057006		8.118423845		2.044519526		4.502973327		5.747689916

		3		11		-24.25166763		-19.35432664		-30.62830487		-24.09900913		-16.99147048		-26.05588117		-29.62582256		-24.95741964		-24.05489096

		3		116		2.331892464		13.09853104		21.20905139		14.53492686		13.63775303		-4.956839917		19.29338643		-20.52147717		5.644268005

		3		67		-7.160241042		-2.101255959		-7.297996559		-5.606172959		-9.057866116		-1.936703963		-4.235757722		2.779241427		-4.364207122

		3		4		-2.640735195		-1.712196105		2.498168833		-11.37211231		-0.302358875		-0.637900962		3.902137397		0.002050552		-1.759718588

		3		25		-12.24136233		-9.956251461		-0.774571763		5.123578529		-11.18988223		-16.49825748		4.847377177		-9.658261497		-8.16836012

		3		212		-10.44587502		-2.376656334		-5.904811524		-4.722076921		1.329315218		-2.100012071		-0.062457125		-6.170643155		-3.734241645

		3		30		-11.05916667		-15.16076197		-11.23890736		-20.25690933		-16.367237		-17.57830038		-17.17982277		-15.93193861		-15.29740407

		3		24		2.066980853		-6.311053936		-4.980137836		-3.190317109		-15.33664692		-7.129014344		-11.49270712		-4.059681112		-6.16235094

		3		103		-3.01674913		-3.817586554		-28.39623821		2.346856465		-2.657589098		1.821101806		-22.5592791		-4.086306724		-4.609021855

		3		120		-7.045586697		5.765549848		-8.401896731		-0.792909639		16.82324514		3.805943379		12.57198568		-11.15506863		0.896599623

		3		30		-6.951465905		-1.187566936		-2.35224855		-2.47903614		5.283796517		-1.658091362		4.697490774		-1.565649702		-1.561987281

		3		1		12.27027162		0.049504414		-3.39423439		4.686759439		4.739908324		9.288543882		-12.29856335		10.88201144		4.460414834

		3		0		-15.9439029		-12.37028569		-6.719288754		-14.67252108		-6.585409302		-11.07256023		-0.455611756		-15.93829779		-12.094603

		3		20		12.94216649		-0.855847957		-3.898690736		13.41649961		17.75810757		-1.682605117		-1.478039757		3.45983078		8.08280469





LAC

		Group		total_stim		LAC

		2		103		-8.014346398

		2		13		-27.0034006

		2		27		-16.79776041

		2		3		1.533768779

		2		34		2.494539888

		2		2		-14.48493527

		2		103		-4.506436457

		2		41		-20.423026

		2		85		10.16004031

		2		8		-8.081516828

		2		120		6.121643595

		2		48		-18.2266284

		2		49		-11.40059723

		2		3		-7.940272044

		2		13		2.095904689





LAC

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Left Anterior Caudate



LAP

		Group		total_stim		LAP

		2		103		-4.404736703

		2		13		-33.8267179

		2		27		-13.89188479

		2		3		2.900281718

		2		34		1.864768135

		2		2		-11.41238855

		2		103		-1.351750591

		2		41		-7.493401687

		2		85		4.859873281

		2		8		-16.25019432

		2		120		6.554237408

		2		48		-15.39933941

		2		49		-17.30901186

		2		3		-10.16556302

		2		13		-10.20717427





LAP

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Left Anterior Putamen



LVS

		Group		total_stim		LVS

		2		103		1.664996575

		2		13		-23.64500373

		2		27		-22.12496361

		2		3		-3.242505724

		2		34		-4.739131897

		2		2		-22.92539582

		2		103		-33.77718634

		2		41		-10.36744639

		2		85		-6.692573538

		2		8		-14.30874443

		2		120		1.968569029

		2		48		-14.71837438

		2		49		-13.67795121

		2		3		-0.317060119

		2		13		1.045154994





LVS

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Left Ventral Striatum



LPP

		Group		total_stim		LPP

		2		103		-5.039192826

		2		13		-27.88092954

		2		27		-16.10325296

		2		3		-10.2061675

		2		34		-0.108160231

		2		2		-13.27138

		2		103		-14.83162363

		2		41		-5.535519388

		2		85		-11.16347539

		2		8		-27.0182394

		2		120		10.75762753

		2		48		-16.96125325

		2		49		-15.00599492

		2		3		-21.20551328

		2		13		-13.74251346





LPP

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Left Posterior Putamen



RAC

		Group		total_stim		RAC

		2		103		-5.518994311

		2		13		-35.15973354

		2		27		-17.16507092

		2		3		-7.82688069

		2		34		2.149524254

		2		2		-11.04990894

		2		103		23.44547139

		2		41		-4.00478895

		2		85		-2.801619385

		2		8		-7.734203556

		2		120		2.601930682

		2		48		-11.54948832

		2		49		-16.72651817

		2		3		-17.93883934

		2		13		-12.70538175





RAC

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Right Anterior Caudate



RAP

		Group		total_stim		RAP

		2		103		-2.825577366

		2		13		-27.53844739

		2		27		-13.46872234

		2		3		-7.266670086

		2		34		4.366513159

		2		2		-14.8710917

		2		103		3.019661853

		2		41		-7.015250621

		2		85		-2.941269119

		2		8		-9.915414598

		2		120		-5.036615754

		2		48		-11.92219695

		2		49		-12.73035775

		2		3		-22.28081808

		2		13		-6.839684524





RAP

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Right Anterior Putamen



RVS

		Group		total_stim		RVS

		2		103		-12.19146132

		2		13		-25.44615121

		2		27		-18.84607932

		2		3		-17.17814305

		2		34		-11.69346935

		2		2		-13.43091626

		2		103		-33.0848739

		2		41		-7.713889333

		2		85		-15.99211613

		2		8		-17.36123805

		2		120		2.226535937

		2		48		-11.72602691

		2		49		-13.9652087

		2		3		-14.56978567

		2		13		-2.982397574





RVS

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Right Ventral Striatum



RPP

		Group		total_stim		RPP

		2		103		-10.33453884

		2		13		-17.4893935

		2		27		-12.26997076

		2		3		-16.35120357

		2		34		1.513282449

		2		2		-14.592337

		2		103		-17.7499164

		2		41		0.875930865

		2		85		-12.26675516

		2		8		-26.69399053

		2		120		9.218405853

		2		48		-15.50098323

		2		49		-14.32251795

		2		3		-22.67636119

		2		13		5.739290146





RPP

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Right Posterior Putamen



Whole_Stri

		Group		total_stim		Whole Striatum

		2		103		-6.152196261

		2		13		-27.99230774

		2		27		-15.85231929

		2		3		-6.894573539

		2		34		0.696524041

		2		2		-13.30200857

		2		103		-9.695837134

		2		41		-7.486031429

		2		85		-2.810512047

		2		8		-15.89397174

		2		120		3.9977771

		2		48		-14.80671566

		2		49		-14.53885687

		2		3		-15.59244068

		2		13		-6.245186151





Whole_Stri

		



FH-Neg

FH-Pos

Total Stimulant Uses

% Change BPND Whole Striatum




Dopamine Transmission



Neuroimaging Risk for SUDs

PET [''C]Raclopride



Subject Characteristics

Healthy Ctl
n=17

FH-

n=15

FH+
n=16

Casey et al, Biol Psychiatry 2014



Amphetamine o cues) Induced Dopamine Release

Casey et al, Biol Psychiatry 2014



Amphetamine o cues) Induced Dopamine Release
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Casey et al, Biol Psychiatry 2014



Risk for Alcohol Use Disorders

Behavioral Response to Alcohol
(cues present)



Subject Characteristics

Low Risk
(13 {3F})

High Risk
(13 {SF})

SHASY (alcohol response)

37.7+3.4

11.4+3.6

Age

21.5+0.9

21.1+0.8

Age first intoxication

15.5+0.6

15.2+0.6

Current Avg. Drinks/wk

8.4+24

13.0+2 .4

Current Drinking Episodes/wk

1.5+0.4

2.7+0.3

Current Heavy Episodes/wk

1.0+0.3

1.7+04

Lifetime Alcohol Intoxications

198+60

300+131

0.8+0.2

2.2+0.6

3

8

TPQ Impulsive NS

Setiawan et al, ACER, 2014




		

		Low Risk


(13 {3F})

		High Risk


(13 {5F})

		P 



		SHAS7 (alcohol response)

		37.7±3.4

		11.4±3.6

		0.001



		Age

		21.5(0.9

		21.1(0.8

		0.75



		Age first intoxication

		15.5(0.6

		15.2(0.6

		0.78



		Current Avg. Drinks/wk

		8.4(2.4

		13.0(2.4

		0.19



		Current Drinking Episodes/wk

		1.5(0.4

		2.7(0.3

		0.026*



		Current Heavy Episodes/wk

		1.0(0.3

		1.7(0.4

		0.14



		Lifetime Alcohol Intoxications

		198(60

		300(131

		0.48



		MAST

		0.8(0.2

		2.2(0.6

		0.044*



		FH+ (alcohol only)

		3

		8

		0.055†



		OCDS

		3.8(0.6

		6.1(1.1

		0.076†



		TPQ Impulsive NS

		1.6±0.4

		2.9±0.6

		0.08†






AlCOhOl'Induced (cues present) DA Release

High-Risk Low-Risk

Setiawan et al, ACER, 2014



Extra-Striatal Dopamine D2 Receptors

PET ['8F]Fallypride



Extra-Striatal D2 Study Predictions

1. Decreased midbrain cell body region D2
(auto)receptors, producing less inhibitory
feedback on meso-striatal DA cells.



PET DRD2 Study Participants

Selected from top vs. bottom 30% of EXT risk traits in longitudinal cohort

Characteristic Low Risk (n=31) High Risk (n=27)

Age

Sex

Externalizing traits ¥
AUDIT *

Cigarette smokers

Cannabis, occasions used lifetime *

Other lifetime drug use (not THC),
occasions used ¥

Likely current or past psychiatric
disorder*

SURPS - Impulsivity

SURPS - Hopelessness
BIS - Total

SPSRQ - Reward
SPSRQ - Punishment

SPSRQ - Reward / Punishment ratio
¥ =n, mean = SD (range), * = significantly different from low risk individuals, p < 0.05

18.4 £ 0.6 years

20 females, 11 males
0.48 = 0.29

4.0 2.6

2/31
19/31,32.8£142.0
4/31,1.06x4.4

1/31

8.57x2.5
11.23X£2.7
5445x7.38
8.17x2.81
10.31%4.7
1.04£0.8

18.6 £ 0.6 years

16 females, 11 males
2.4 =%+ 0.58*

6.0 = 4.2%

6/27*
22/27,309.2+£542.4*
11/27*,27.11 %= 88.04

14/27*

11.92£2.7*
13.12%+3.7*
63.36£8.1*
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Jaworska et al, 2020
Neuropsychopharm



PET DRD2 Study Participants

Selected from top vs. bottom 30% of EXT risk traits in longitudinal cohort

| Age 18.4 £+ 0.6 years 18.6 = 0.6 years |
Sex 20 females, 11 males 16 females, 11 males
Externalizing traits * 0.48 %= 0.29 2.4 £ 0.58*
AUDIT * 4.0 % 2.6 6.0 = 4.2*
Cigarette smokers 2/31 6/27*
Cannabis, occasions used lifetime ¥ 19/31, 32.8+142.0 22/27,309.2 542 4%
Other lifetime drug use (not THC), 4/31,1.06+4.4 11/27*, 27.11 =+ 88.04
occasions used ¥
Likely current or past psychiatric 1/31 14/27%
disorder*
SURPS - Impulsivity 8.57%2.5 11.92+£2.7*
SURPS - Hopelessness 11.23+2.7 13.12£3.7*
BIS - Total 54.45+7.8 63.36£8.1*
SPSRQ - Reward 8.17+2.81 11.08+4.5*
SPSRQ - Punishment 10.31+4.7 11.69£5.1
SPSRQ - Reward / Punishment ratio 1.04%0.8 1.20%+0.89

¥ = n, mean =* SD (range), * = significantly different from low risk individuals, p < 0.05 Jaworska et al, 2020
Neuropsychopharm
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Sensitivity to Reward & Punishment
Midbrain DRD2 Availability
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Low midbrain DRD2 associated with:
decreased punishment sensitivity, and

increased reward / punishment sensitivity ratio. . eta 2020
Neuropsychopharmacology



Terminal Region DRD2 Availability
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Integration

* Testing a three-factor model:
1. Impulsive / EXT personality traits
2. Early life adversity
3. Midbrain DA autoreceptors



Binomial Logistic Regression

Midbrain EXT score CTQ total

SUDs: 5
BPy, (0 to 3.98) (25to 61)  pood: 5
(1.26 to 2.80) ADHD: 4
Beta = SE. -3221 %16 214 0.7 0.144 = 0.1 Panic Dis: 4
Wald 3.83 9.88 3.48 GAD: 2
Adjust D: 2
p 0.050 0.002 0.062 Dyslexia: 1
: Binge eat: 1
Odds Ratio 25.0 8.530 1.120 Conduct D- 1
95% CI for Odds Lower 1.00 2.241 0.994
LSl Upper 500 32.466 1.263
Chi squared v*(3) =24.116, p = 0.000024
First interview:
Nagelkere R? & AUC 0.562 & 91.5% =T
Classification predictive accuracy 90.4% Last interview:
Sensitivity & Specificity 75.0% & 95.0% 2HA=0Iye
Positive & Negative Predictive value 81.8% & 92.7%

Igbal et al, submitted
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Wald 3.83
p 0.050
Odds Ratio 25.0
95% CI for Odds Lower 1.00
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Chi squared
Nagelkere R? & AUC

Classification predictive accuracy
Sensitivity & Specificity

Positive & Negative Predictive value

EXT score CTQ total
(0 to 3.98) (25 to 61)

SUDs: 5

Mood: 5
ADHD: 4
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9.88 3.48 GAD: 2
Adjust D: 2
0.002 0.062 Dyslexia: 1
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¥*(3) =24.116, p = 0.000024

First interview:
0.562 & 91.5% 18.540.6 y.0.
90.4%
75.0% & 95.0%
81.8% & 92.7%

Last interview:
21.0%0.9 y.o.

Igbal et al, submitted



Three-Factor Model Predicts Common Early Onset DSM-5 Disorders

Midbrain EXT score CTQ total
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Three-Factor Model Predicts Common Early Onset DSM-5 Disorders

Midbrain EXT score CTQ total

SUDs: 5
BP, (0 to 3.98) (25to 61)  pood: 5
(1.26 to 2.80) ADHD: 4
Beta = SE. -3221 %16 214 0.7 0.144 = 0.1 Panic Dis: 4
Wald 3.83 9.88 3.48 GAD: 2
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P 0.050 0.002 0.062 Dyslexia: 1
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Chi squared v*(3) =24.116, p = 0.000024
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Model is reproduced at 2 to 3-year follow-up (y*(3)=23.333, p=0.000034).  1qpal et al, submitted



Summary & Conclusions






Pathways to Addictions

—» | Major Depressive Episode
—> Dysthymia

—>| Generalized Anxiety Disorder
—> Social Phobia

—> Simple Phobia

> Agoraphobia

> Panic Disorder

> Alcohol Dependence

> Drug Dependence

—> | Antisocial Personality Disorder

N=8,098
National Comorbidity Survey

0.82

K

0.51

0.79

Externalizing

Krueger Arch Gen Psychiatry 1999



General P (Psychopathology) Factor

A, Correlated-Factors Model B. Higher-Order Factor Model

Caspi & Moffitt Am J Psychiatry 2018
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HiTOP

Hierarchical
Taxonomy of
Psychopathology

@) Assess in representative population,
potentially oversampling from range
of maximal clinical relevance.

“Biological parameters
...linked to higher levels
influence a wider range of
related behaviors than
those linked to lower
levels.”

Dimension of Interest

€ Test hypotheses about

associations of HITOP
dimensions with
neurobiological
, variables.

Krueger et al. 2018

World Psychiatry

Latzman et al. 2020
Neuropsychopharmacology



Current SUD
Drug-Induced Striatal DA Release

Placebo MP Addiction Low DA | No diff/
g Release increased
PR : Cocaine 5 studies 1 study
Healthy :
controls Alcohol 2 studies 1 study
Opiates 1 study 0 studies
Amphetamines | 2 studies 0 studies
Cannabis 1 study 2 studies
Cocaine
dependent Total: 11 4

Volkow et al 1997
Nature



Expectation Effects?

]

t-value

MExp MP Caudate

DA release (PL - MP)
Caudate
= 2 5
2 B &

0.05 HC: Healthy control, n=23
0.07 CUD: Cocaine use disorder, n=23
cup HC MPH: 0.5 mg/kg iv

Wang et al 2019 Trans Psychiatry



Conditioned Dopamine Release

Amphetamine

CS+

Boileau et al 2007
J Neuroscience
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