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Overview(Slide #2)
Whatis craving?

Why isit so compelling?

How dowe measure it?

Whatare the neural mechanisms that drive craving?

Howcan we treat it?

Whatis craving? (Slide #3)
Firsthand description: 

One man with cocaine dependencedescribes it: ÒAn intense craving for me is when my heart starts beating fast-actually, I get a little sweaty- and all I think about doing is just going tosmoke.  ThatÕs it.  Nothing else- everything thatÕs on mymind just kind of disappears. First you start thinking about it, then your body almost reproduces thefeeling that you get from a high.Ó <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Hyman</Author><Year>2001</Year><RecNum>57</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><AUTHORS><AUTHOR>Hyman,StevenE</AUTHOR></AUTHORS><YEAR>2001</YEAR><TITLE>A28-year-old man addicted tococaine</TITLE><SECONDARY_TITLE>JAMA</SECONDARY_TITLE><VOLUME>286</VOLUME><NUMBER>20</NUMBER><PAGES>2586-2593</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(1)<spanstyle='font-size:11.0pt;font-family:Arial'>
Keyfeatures of craving 

An intense desire that compels drug-seekingbehavior in dependent individuals. 

Halikas-ÒCraving is to desire what panic is to anxietyÓ <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Halikas</Author><Year>1991</Year><RecNum>22</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=2001617</URL><AUTHORS><AUTHOR>Halikas,J. A.</AUTHOR><AUTHOR>Kuhn, K.L.</AUTHOR><AUTHOR>Crosby, R.</AUTHOR><AUTHOR>Carlson,G.</AUTHOR><AUTHOR>Crea,F.</AUTHOR></AUTHORS><TITLE>The measurement of craving incocaine patients using the Minnesota Cocaine CravingScale</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>*Cocaine</KEYWORD><KEYWORD>*Cues</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>*Personality Tests/statistics &amp;numericaldata</KEYWORD><KEYWORD>Prognosis</KEYWORD><KEYWORD>Psychometrics</KEYWORD><KEYWORD>Substance-RelatedDisorders/*psychology/rehabilitation</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Departmentof Psychiatry, University of Minnesota School of Medicine,Minneapolis.</AUTHOR_ADDRESS><ACCESSION_NUMBER>2001617</ACCESSION_NUMBER><SECONDARY_TITLE>ComprPsychiatry</SECONDARY_TITLE><YEAR>1991</YEAR><VOLUME>32</VOLUME><NUMBER>1</NUMBER><PAGES>22-7.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(2)<spanstyle='font-size:11.0pt;font-family:Arial'>
Notjust a thought, physiological symptoms (heart racing, palms sweaty, etc)

Compelsdrug seeking in dependent individuals- common in dependent individuals, but not in occasionalusers.  ADDIN EN.CITE<EndNote><Cite><Author>Modell</Author><Year>1992</Year><RecNum>98</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=1590549</URL><AUTHORS><AUTHOR>Modell,J. G.</AUTHOR><AUTHOR>Glaser, F.B.</AUTHOR><AUTHOR>Cyr, L.</AUTHOR><AUTHOR>Mountz, J.M.</AUTHOR></AUTHORS><TITLE>Obsessive and compulsivecharacteristics of craving for alcohol in alcohol abuse anddependence</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>Aged</KEYWORD><KEYWORD>AlcoholDrinking/psychology</KEYWORD><KEYWORD>Alcoholism/diagnosis/*psychology/rehabilitation</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Internal-ExternalControl</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>*Motivation</KEYWORD><KEYWORD>Obsessive-CompulsiveDisorder/diagnosis/*psychology/rehabilitation</KEYWORD><KEYWORD>PersonalityInventory/*statistics &amp; numericaldata</KEYWORD><KEYWORD>Psychometrics</KEYWORD><KEYWORD>Support,U.S. Gov&apos;t,P.H.S.</KEYWORD><KEYWORD>Thinking</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Departmentof Psychiatry, University of Alabama, Birmingham 35294-0018.</AUTHOR_ADDRESS><ACCESSION_NUMBER>1590549</ACCESSION_NUMBER><SECONDARY_TITLE>AlcoholClin ExpRes</SECONDARY_TITLE><YEAR>1992</YEAR><VOLUME>16</VOLUME><NUMBER>2</NUMBER><PAGES>272-4.</PAGES></MDL></Cite><Cite><Author>Regier</Author><Year>1993</Year><RecNum>154</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><ACCESSION_NUMBER>8372694</ACCESSION_NUMBER><VOLUME>88</VOLUME><NUMBER>1</NUMBER><YEAR>1993</YEAR><DATE>Jul</DATE><TITLE>One-monthprevalence of mental disorders in the United States and sociodemographic characteristics:the Epidemiologic Catchment Area study</TITLE><PAGES>35-47</PAGES><AUTHOR_ADDRESS>Divisionof Epidemiology, National Institute of Mental Health, National Institutes ofHealth, Rockville, Maryland20857.</AUTHOR_ADDRESS><AUTHORS><AUTHOR>Regier, D.A.</AUTHOR><AUTHOR>Farmer, M. E.</AUTHOR><AUTHOR>Rae,D. S.</AUTHOR><AUTHOR>Myers, J.K.</AUTHOR><AUTHOR>Kramer, M.</AUTHOR><AUTHOR>Robins,L. N.</AUTHOR><AUTHOR>George, L.K.</AUTHOR><AUTHOR>Karno, M.</AUTHOR><AUTHOR>Locke, B.Z.</AUTHOR></AUTHORS><SECONDARY_TITLE>Acta PsychiatrScand</SECONDARY_TITLE><KEYWORDS><KEYWORD>Adolescent</KEYWORD><KEYWORD>Adult</KEYWORD><KEYWORD>Aged</KEYWORD><KEYWORD>CognitionDisorders/complications</KEYWORD><KEYWORD>EthnicGroups</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MaritalStatus</KEYWORD><KEYWORD>MentalDisorders/complications/diagnosis/*epidemiology</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>Prevalence</KEYWORD><KEYWORD>PsychiatricStatus Rating Scales</KEYWORD><KEYWORD>SexFactors</KEYWORD><KEYWORD>Socioeconomic Factors</KEYWORD><KEYWORD>UnitedStates/epidemiology</KEYWORD></KEYWORDS><URL>http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&amp;db=PubMed&amp;dopt=Citation&amp;list_uids=8372694</URL></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(3,4)<spanstyle='font-size:11.0pt;font-family:Arial'>
(Slide #4)

Whatdo we mean by ÒdependenceÓ? 

DSM-IVdefines psychoactive substance dependence as Ò a cluster of cognitive,behavioral and physiological symptoms indicating that the individual continuessubstance use despite significant substance-related problemsÓ. <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>APA</Author><Year>1994</Year><RecNum>100</RecNum><MDL><REFERENCE_TYPE>1</REFERENCE_TYPE><AUTHORS><AUTHOR>APA</AUTHOR></AUTHORS><YEAR>1994</YEAR><TITLE>Diagnosticand Statistical Manual of MentalDisorders</TITLE><PLACE_PUBLISHED>Washington, DC</PLACE_PUBLISHED><PUBLISHER>AmericanPsychiatricAssociation</PUBLISHER><EDITION>4th</EDITION></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(5)<spanstyle='font-size:11.0pt;font-family:Arial'> 

DSM-IVcriteria for diagnosis- 3 or more of the following occurring within the same 12month period of time

Tolerance

Withdrawal

Substance taken in larger amountsthat intended

Persistent unsuccessful efforts tocut down or control substance use

A great deal of time spent gettingthe substance, using it, being intoxicated and/or recovering from its effects

Important activities given up or reducedin order to continue using the substance

Continued use despite knowledge of apsychological or physical problem exacerbated by use of the substance

Understandingcraving may help us to understand some of the more baffling features of thisillness.

Why do dependent individuals end upusing more than they intend?

Why is it difficult to cut down orcontrol use?

Why do individuals who have sufferedmultiple severe problems as a result of substance use relapse after a period ofabstinence?

Why iscraving so compelling? (Slide #6) 

Triggersdrug use in dependent individuals.

Cravingcorrelates with drug use in dependent individuals. 

Cocainecraving correlates with cocaine use in previous 30 days <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Kranzler</Author><Year>1992</Year><RecNum>61</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=1314018</URL><AUTHORS><AUTHOR>Kranzler,H. R.</AUTHOR><AUTHOR>Wallington, D. J.</AUTHOR></AUTHORS><TITLE>Serumprolactin level, craving, and early discharge from treatment incocaine-dependentpatients</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>*Cocaine</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Hospitalization</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Hyperprolactinemia/diagnosis/etiology</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>PersonalityDisorders/complications/diagnosis</KEYWORD><KEYWORD>Prolactin/*blood</KEYWORD><KEYWORD>PsychiatricStatus Rating Scales</KEYWORD><KEYWORD>Substance Abuse TreatmentCenters</KEYWORD><KEYWORD>Substance-RelatedDisorders/blood/*diagnosis/psychology</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Departmentof Psychiatry, University of Connecticut School of Medicine, Farmington06030.</AUTHOR_ADDRESS><ACCESSION_NUMBER>1314018</ACCESSION_NUMBER><YEAR>1992</YEAR><SECONDARY_TITLE>AmJ Drug AlcoholAbuse</SECONDARY_TITLE><VOLUME>18</VOLUME><NUMBER>2</NUMBER><PAGES>187-95</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(6)<spanstyle='font-size:11.0pt;font-family:Arial'> 

Cocainecraving is associated with cocaine use during aftercare- craving doubled duringperiods of cocaine use and cocaine use was 4 times higher in periods of craving<spanstyle='mso-element:field-begin'> ADDIN EN.CITE<EndNote><Cite><Author>Robbins</Author><Year>1998</Year><RecNum>33</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=9608354</URL><AUTHORS><AUTHOR>Robbins,S. J.</AUTHOR><AUTHOR>Ehrman, R.N.</AUTHOR></AUTHORS><TITLE>Cocaine use is associated with increasedcraving in outpatient cocaine abusers</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>Cocaine/*administration&amp; dosage</KEYWORD><KEYWORD>Cocaine-RelatedDisorders/*psychology</KEYWORD><KEYWORD>Double-BlindMethod</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>Support,Non-U.S. Gov&apos;t</KEYWORD><KEYWORD>Support, U.S.Gov&apos;t, Non-P.H.S.</KEYWORD><KEYWORD>Support, U.S.Gov&apos;t,P.H.S.</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Department ofPsychology, Beaver College, Glenside, Pennsylvania 19038- 3295, USA.robbins@beaver.edu</AUTHOR_ADDRESS><ACCESSION_NUMBER>9608354</ACCESSION_NUMBER><SECONDARY_TITLE>ExpClinPsychopharmacol</SECONDARY_TITLE><YEAR>1998</YEAR><VOLUME>6</VOLUME><NUMBER>2</NUMBER><PAGES>217-24.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(7)<spanstyle='font-size:11.0pt;font-family:Arial'> (Slide #7) 

Alcoholcraving correlates with other measures of alcohol dependence. <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Moak</Author><Year>1998</Year><RecNum>102</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=9522003</URL><AUTHORS><AUTHOR>Moak,D. H.</AUTHOR><AUTHOR>Anton, R.F.</AUTHOR><AUTHOR>Latham, P.K.</AUTHOR></AUTHORS><TITLE>Further validation of theObsessive-Compulsive Drinking Scale (OCDS). Relationship to alcoholismseverity</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>Alcoholism/*diagnosis/psychology</KEYWORD><KEYWORD>ComparativeStudy</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>Obsessive-Compulsive Disorder/*diagnosis/psychology/therapy</KEYWORD><KEYWORD>*Questionnaires</KEYWORD><KEYWORD>Reproducibilityof Results</KEYWORD><KEYWORD>Severity of IllnessIndex</KEYWORD><KEYWORD>Support, U.S. Gov&apos;t, P.H.S.</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Centerfor Drug and Alcohol Program, Medical University of South Carolina, Charleston29425, USA.moakdh@musc.edu</AUTHOR_ADDRESS><ACCESSION_NUMBER>9522003</ACCESSION_NUMBER><SECONDARY_TITLE>AmJ Addict</SECONDARY_TITLE><YEAR>1998</YEAR><VOLUME>7</VOLUME><NUMBER>1</NUMBER><PAGES>14-23.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(8)<spanstyle='font-size:11.0pt;font-family:Arial'>
Cravingdecreases with treatment

Cocaineand alcohol craving decrease over 28-days of inpatient rehabilitation <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Weddington</Author><Year>1990</Year><RecNum>21</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=2393345</URL><AUTHORS><AUTHOR>Weddington,W. W.</AUTHOR><AUTHOR>Brown, B.S.</AUTHOR><AUTHOR>Haertzen, C.A.</AUTHOR><AUTHOR>Cone, E. J.</AUTHOR><AUTHOR>Dax, E.M.</AUTHOR><AUTHOR>Herning, R.I.</AUTHOR><AUTHOR>Michaelson, B.S.</AUTHOR></AUTHORS><TITLE>Changes in mood, craving, andsleep during short-term abstinence reported by male cocaine addicts. Acontrolled, residential study</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>BloodPressure</KEYWORD><KEYWORD>*Cocaine</KEYWORD><KEYWORD>HeartRate</KEYWORD><KEYWORD>Hospitalization</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MoodDisorders/*diagnosis</KEYWORD><KEYWORD>Psychiatric Status RatingScales</KEYWORD><KEYWORD>PsychologicalTests</KEYWORD><KEYWORD>SleepDisorders/*diagnosis</KEYWORD><KEYWORD>Substance Abuse,Intravenous/diagnosis/psychology/rehabilitation</KEYWORD><KEYWORD>SubstanceWithdrawal Syndrome/*diagnosis</KEYWORD><KEYWORD>Substance-RelatedDisorders/*diagnosis/psychology/rehabilitation</KEYWORD><KEYWORD>WeightGain</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>National Instituteon Drug Abuse, Rockville, Md.</AUTHOR_ADDRESS><ACCESSION_NUMBER>2393345</ACCESSION_NUMBER><SECONDARY_TITLE>ArchGenPsychiatry</SECONDARY_TITLE><YEAR>1990</YEAR><VOLUME>47</VOLUME><NUMBER>9</NUMBER><PAGES>861-8.</PAGES></MDL></Cite><Cite><Author>Schneider</Author><Year>2001</Year><RecNum>38</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=11431229</URL><AUTHORS><AUTHOR>Schneider,F.</AUTHOR><AUTHOR>Habel, U.</AUTHOR><AUTHOR>Wagner, M.</AUTHOR><AUTHOR>Franke,P.</AUTHOR><AUTHOR>Salloum, J. B.</AUTHOR><AUTHOR>Shah,N. J.</AUTHOR><AUTHOR>Toni,I.</AUTHOR><AUTHOR>Sulzbach, C.</AUTHOR><AUTHOR>Honig,K.</AUTHOR><AUTHOR>Maier, W.</AUTHOR><AUTHOR>Gaebel,W.</AUTHOR><AUTHOR>Zilles,K.</AUTHOR></AUTHORS><TITLE>Subcortical correlates of cravingin recently abstinent alcoholicpatients</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>Alcoholism/psychology/*therapy</KEYWORD><KEYWORD>Amygdala/drugeffects/physiology</KEYWORD><KEYWORD>Behavior Therapy</KEYWORD><KEYWORD>Behavior,Addictive/*diagnosis/psychology</KEYWORD><KEYWORD>Brain/drugeffects/*physiology</KEYWORD><KEYWORD>BrainMapping/methods</KEYWORD><KEYWORD>Cerebellum/drugeffects/physiology</KEYWORD><KEYWORD>*Cues</KEYWORD><KEYWORD>Emotions/drugeffects/physiology</KEYWORD><KEYWORD>Ethanol/pharmacology</KEYWORD><KEYWORD>Hippocampus/drugeffects/physiology</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>LimbicSystem/drug effects/physiology</KEYWORD><KEYWORD>Magnetic ResonanceImaging/statistics &amp; numerical data</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>Odors</KEYWORD><KEYWORD>Smell/physiology</KEYWORD><KEYWORD>Support,Non-U.S.Gov&apos;t</KEYWORD><KEYWORD>Temperance</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Departmentof Psychiatry and Psychotherapy, University of Bonn, Germany.frank.schneider@uni-duesseldorf.de</AUTHOR_ADDRESS><ACCESSION_NUMBER>11431229</ACCESSION_NUMBER><SECONDARY_TITLE>AmJPsychiatry</SECONDARY_TITLE><YEAR>2001</YEAR><VOLUME>158</VOLUME><NUMBER>7</NUMBER><PAGES>1075-83.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(9,10)<spanstyle='font-size:11.0pt;font-family:Arial'>
Alcoholicpatients taking naltrexone have less craving and fewer relapses. <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Volpicelli</Author><Year>1992</Year><RecNum>107</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=1345133</URL><AUTHORS><AUTHOR>Volpicelli,J. R.</AUTHOR><AUTHOR>Alterman, A.I.</AUTHOR><AUTHOR>Hayashida,M.</AUTHOR><AUTHOR>O&apos;Brien, C.P.</AUTHOR></AUTHORS><TITLE>Naltrexone in the treatment ofalcohol dependence</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>AlcoholDrinking/psychology</KEYWORD><KEYWORD>Alcoholism/*drugtherapy/psychology/therapy</KEYWORD><KEYWORD>AmbulatoryCare</KEYWORD><KEYWORD>Combined Modality Therapy</KEYWORD><KEYWORD>Double-BlindMethod</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>Naltrexone/adverseeffects/*therapeutic use</KEYWORD><KEYWORD>Nausea/chemicallyinduced</KEYWORD><KEYWORD>PatientDropouts</KEYWORD><KEYWORD>Placebos</KEYWORD><KEYWORD>PsychiatricStatus Rating Scales</KEYWORD><KEYWORD>Psychotherapy</KEYWORD><KEYWORD>Recurrence</KEYWORD><KEYWORD>Severityof Illness Index</KEYWORD><KEYWORD>Support, Non-U.S.Gov&apos;t</KEYWORD><KEYWORD>Support, U.S. Gov&apos;t,P.H.S.</KEYWORD><KEYWORD>TreatmentOutcome</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Department ofPsychiatry, University of Pennsylvania,Philadelphia.</AUTHOR_ADDRESS><ACCESSION_NUMBER>1345133</ACCESSION_NUMBER><SECONDARY_TITLE>ArchGen Psychiatry</SECONDARY_TITLE><YEAR>1992</YEAR><VOLUME>49</VOLUME><NUMBER>11</NUMBER><PAGES>876-80.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(11)<spanstyle='font-size:11.0pt;font-family:Arial'>
Cravingcan predict treatment outcome. In general, more recent, outpatient studiesusing multidimensional craving measures have found a significant relationship.

Persistenceof cue-induced cocaine craving predicts relapse <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Margolin</Author><Year>1994</Year><RecNum>3</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=7884838</URL><AUTHORS><AUTHOR>Margolin,A.</AUTHOR><AUTHOR>Avants, S.K.</AUTHOR><AUTHOR>Kosten, T.R.</AUTHOR></AUTHORS><TITLE>Cue-elicited cocaine craving andautogenic relaxation. Association with treatment outcome</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>*AutogenicTraining</KEYWORD><KEYWORD>*Cocaine</KEYWORD><KEYWORD>Cues</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>Psychotherapy</KEYWORD><KEYWORD>Substance-RelatedDisorders/rehabilitation/*therapy</KEYWORD><KEYWORD>Support, U.S.Gov&apos;t, P.H.S.</KEYWORD><KEYWORD>TreatmentOutcome</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Department ofPsychiatry, Substance Abuse Treatment Unit, Yale University School of Medicine,New Haven, Connecticut 06519.</AUTHOR_ADDRESS><ACCESSION_NUMBER>7884838</ACCESSION_NUMBER><SECONDARY_TITLE>JSubst AbuseTreat</SECONDARY_TITLE><YEAR>1994</YEAR><VOLUME>11</VOLUME><NUMBER>6</NUMBER><PAGES>549-52.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(12)<spanstyle='font-size:11.0pt;font-family:Arial'>
Alcoholcraving at week 2 correlates with relapse in weeks 3 Ð 12. <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Flannery</Author><Year>1999</Year><RecNum>106</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=10470970</URL><AUTHORS><AUTHOR>Flannery,B. A.</AUTHOR><AUTHOR>Volpicelli, J.R.</AUTHOR><AUTHOR>Pettinati, H.M.</AUTHOR></AUTHORS><TITLE>Psychometric properties of thePenn Alcohol Craving Scale</TITLE><KEYWORDS><KEYWORD>Adult</KEYWORD><KEYWORD>Aged</KEYWORD><KEYWORD>AlcoholDeterrents/therapeutic use</KEYWORD><KEYWORD>Alcoholism/drugtherapy/*psychology</KEYWORD><KEYWORD>Behavior, Addictive/drugtherapy/*psychology</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>Naltrexone/therapeuticuse</KEYWORD><KEYWORD>Narcotic Antagonists/therapeuticuse</KEYWORD><KEYWORD>Psychometrics</KEYWORD><KEYWORD>*Questionnaires</KEYWORD><KEYWORD>Reproducibilityof Results</KEYWORD><KEYWORD>Severity of IllnessIndex</KEYWORD><KEYWORD>Support, U.S. Gov&apos;t,P.H.S.</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Department ofPsychiatry, University of Pennsylvania, Philadelphia 19104, USA.flannery_b@research.trc.upenn.edu</AUTHOR_ADDRESS><ACCESSION_NUMBER>10470970</ACCESSION_NUMBER><SECONDARY_TITLE>AlcoholClin ExpRes</SECONDARY_TITLE><YEAR>1999</YEAR><VOLUME>23</VOLUME><NUMBER>8</NUMBER><PAGES>1289-95.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(13)<spanstyle='font-size:11.0pt;font-family:Arial'>  

Alcoholcraving during negative mood states predicts time to relapse <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Cooney</Author><Year>1997</Year><RecNum>5</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><AUTHORS><AUTHOR>NedL. Cooney</AUTHOR><AUTHOR>Mark D.Litt</AUTHOR><AUTHOR>Priscilla A.Morse</AUTHOR><AUTHOR>Lance O.Bauer</AUTHOR><AUTHOR>LarryGaupp</AUTHOR></AUTHORS><YEAR>1997</YEAR><TITLE>Alcoholcue reactivity, negative-mood reactivity, and relapse in treated alcoholicmen</TITLE><SECONDARY_TITLE>J AbnormPsychol</SECONDARY_TITLE><VOLUME>106</VOLUME><NUMBER>2</NUMBER><PAGES>243-250</PAGES><KEYWORDS><KEYWORD>alcoholism,craving, cue reactivity, mood, negativemood</KEYWORD></KEYWORDS></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(14)<spanstyle='font-size:11.0pt;font-family:Arial'> 

How do we measure craving? (Slide#8)

Multidimensionalscales (Slide #9) 
Correlatewith treatment outcome. <spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Sinha</Author><Year>1999</Year><RecNum>59</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><AUTHORS><AUTHOR>Sinha,R.</AUTHOR><AUTHOR>O&apos;Malley,S.</AUTHOR></AUTHORS><YEAR>1999</YEAR><TITLE>Cravingfor alcohol: finding from the clinic and the laboratory</TITLE><SECONDARY_TITLE>Alcohol&amp;Alcoholism</SECONDARY_TITLE><VOLUME>34</VOLUME><NUMBER>2</NUMBER><PAGES>223-230</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(15)<spanstyle='font-size:11.0pt;font-family:Arial'> 

Measuremultiple aspects:

intensity,

frequency,

physicaland psychological components

Examplesinclude:

Alcohol-
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Cocaine-
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Nicotine-

Fagerstrom Tolerance Questionnaire <spanstyle='font-size:11.0pt;font-family:Arial'><spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Fagerstrom</Author><Year>1989</Year><RecNum>76</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=2668531</URL><AUTHORS><AUTHOR>Fagerstrom,K. O.</AUTHOR><AUTHOR>Schneider, N.G.</AUTHOR></AUTHORS><TITLE>Measuring nicotine dependence: areview of the Fagerstrom ToleranceQuestionnaire</TITLE><KEYWORDS><KEYWORD>DrugTolerance</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Nicotine/*adverseeffects</KEYWORD><KEYWORD>*PsychologicalTests</KEYWORD><KEYWORD>Smoking/*psychology</KEYWORD><KEYWORD>SubstanceWithdrawalSyndrome/*psychology</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>PharmaciaLeo Therapeutics, Helsingborg,Sweden.</AUTHOR_ADDRESS><ACCESSION_NUMBER>2668531</ACCESSION_NUMBER><SECONDARY_TITLE>JBehavMed</SECONDARY_TITLE><YEAR>1989</YEAR><VOLUME>12</VOLUME><NUMBER>2</NUMBER><PAGES>159-82.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(19)<spanstyle='font-size:11.0pt;font-family:Arial'>
Fagerstrom Nicotine DependenceQuestionnaire <spanstyle="mso-spacerun: yes"> ADDIN EN.CITE<EndNote><Cite><Author>Heatherton</Author><Year>1991</Year><RecNum>75</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><URL>http://www.ncbi.nlm.nih.gov/htbin-post/Entrez/query?db=m&amp;form=6&amp;dopt=r&amp;uid=1932883</URL><AUTHORS><AUTHOR>Heatherton,T. F.</AUTHOR><AUTHOR>Kozlowski, L.T.</AUTHOR><AUTHOR>Frecker, R.C.</AUTHOR><AUTHOR>Fagerstrom, K. O.</AUTHOR></AUTHORS><TITLE>TheFagerstrom Test for Nicotine Dependence: a revision of the Fagerstrom ToleranceQuestionnaire</TITLE><KEYWORDS><KEYWORD>Adolescence</KEYWORD><KEYWORD>Adult</KEYWORD><KEYWORD>Aged</KEYWORD><KEYWORD>Cotinine/pharmacokinetics</KEYWORD><KEYWORD>Female</KEYWORD><KEYWORD>Human</KEYWORD><KEYWORD>Male</KEYWORD><KEYWORD>MiddleAge</KEYWORD><KEYWORD>Nicotine/pharmacokinetics</KEYWORD><KEYWORD>PersonalityInventory/*statistics &amp; numericaldata</KEYWORD><KEYWORD>Psychometrics</KEYWORD><KEYWORD>Smoking/blood/*psychology</KEYWORD></KEYWORDS><AUTHOR_ADDRESS>Departmentof Psychology, Harvard University, Cambridge, MA02138.</AUTHOR_ADDRESS><ACCESSION_NUMBER>1932883</ACCESSION_NUMBER><SECONDARY_TITLE>BrJAddict</SECONDARY_TITLE><YEAR>1991</YEAR><VOLUME>86</VOLUME><NUMBER>9</NUMBER><PAGES>1119-27.</PAGES></MDL></Cite></EndNote><spanstyle='mso-element:field-separator'>(20)<spanstyle='font-size:11.0pt;font-family:Arial'>
Singlevariable intensity scales (Slide #10)
Correlatewith physiologic measures. 

Examplesinclude visual analogue or Likert scales:

Whatare the neural mechanisms that drive craving? (Slide #11)
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Ventraltegmental area (VTA) → 

Medialforebrain bundle (MFB) → 

Nucleusaccumbens (NAcc)

Prefrontalcortex (PFC). 
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Neural correlates of craving inhumans (Slide #16)
Confirmthese hypotheses- raise others.

Twotypes of provocation paradigms

Substance-inducedcraving - cocaine dependence: (Slide #17)
Cravingassociated with initial use of a substance is thought to drive the loss ofcontrol- in DSM-IV Òoften using more than intendedÓ.

Fromabove hypotheses, one might expect that use of a stimulant might activate themesolimbic dopamine pathway (increased desire) and deactivate the orbitofrontalcortex (decreased inhibition).
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Widely distributed corticalactivations (frontal and prefrontal cortex) 

Less often associated withmesolimbic dopaminergic pathway 

Structuresinclude (in order of frequency of reported activation): (Slide #20)
DLPFC, ACC, OFC, amygdala, temporalcortex, insula, mesolimbic dopaminergic pathway. 
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One of second most commonactivations in response to drug cues.

Also activated by cocaine infusion.

Amygdala (learning, stimulus-rewardassociations) (Slide #23, #24 and #26)
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One of second most commonactivations in cue-reactivity.

Rarely reported in response to druginfusion.
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Subcallosal cortex (SCC)

Implications for Treatment (Slide#28 and #29)

CognitiveBehavioral Therapy

Cue-inducedcraving involves activation of systems mediating conditioned learning andcognitive control of behavior.  

Psychotherapytechniques that facilitate extinction and cognitive control of behavior may beespecially efficacious in preventing relapse in response to conditioned drugand alcohol cues.

Medications

Agonists-Methadone, Nicotine replacement

Others-Naltrexone, Buproprion

Summary and Clinical significance (Slide#30)

Cravingis a key feature of psychoactive substance dependence.  It compels drug seeking behavior andcorrelates with drug use and treatment outcome in substance dependentindividuals.

Theneural correlates of craving offer insights into the neural circuitry ofpsychoactive substance dependence and relapse.

Stimulantinjection and stimulant-induced craving are associated with activation ofreward circuitry in the brain.

Cue-inducedcraving is associated with widespread activation of cortical circuits involvedin learning, memory, emotion, and cognitive control of behavior.

Treatmentsthat target craving have shown some efficacy in treatment of addiction.Improved understanding of the neural correlates of craving may direct moreinformed development of medications and psychotherapy interventions foraddiction treatment.
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