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Goals of opioid surveillance 


   Early and reliable detec>on of drug abuse epidemics 


   Characteriza>on  of  size,  spread,  and  tempo  of  drug 
epidemic once detected 


   Monitoring of abuse trends/shiEs 


   (Repurposing data for observa>onal studies) 
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Addic&on Center/Treatment facility Data 

   Broad/comprehensive geographic coverage 


   Real‐world abuse 


   Most vulnerable to abuse of newly introduced opioids 


   Possible sen>nel popula>on of early adopters 


   Assessment  part  of  required  clinical  flow  at  substance 
abuse center intake 


   Window into one of the most severe public health impacts 



ASI-MV® Connect  
(Addiction Severity Index – Multimedia Version Connect) 


   Developed and tested over the past 10 years with support from NIDA 

and industry by Inflexxion, Inc. 


   Client  self‐administered assessment with audio and video  to engage 

user 


   Consistent  standard  for  assessment  &  outcomes,  generates 

immediate  client  severity  ra>ngs  and  detailed  reports  for  decision 

support 


   Allows collec>on of real‐>me prospec>ve data on drug abuse 


   Product specific on over 50 brand and generic opioids, with pictures 

and street names (s>mulants to be added, 2009) 
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  Over 90,000 cases in the current database 

  Over 1600 new cases added per week / 320 cases per working 
day 

  Almost 500 sites around the country 

  Network increasing at the rate of 5 new sites per week 

  One state fully represented and others coming on board 

•  New Mexico fully represented; Missouri joining Network this summer 
(beginning with approximately 100 sites), Vermont and Massachuse`s to 
implement pilot program 

ASI-MV® Connect Network  



ASI-MV® Connect Network  
Patient Home 3-Digit Zip-Code Coverage 
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Demographic Characteristics of Treatment Center Population 

Total ASI-MV Connect 
Population 

(N = 91,619) 

Opioid-Abusing 
Population 
(N = 8,981) 

U.S. Census Region 
Northeast 
South 
West 
Midwest 

3.5% 
30.1% 
52.9% 
13.5% 

7.2% 
36.9% 
40.0% 
15.9% 

Race 
Caucasian 
African American 
Hispanic/Latino 
Other 

52.5% 
13.5% 
26.2% 

7.8% 

67.3% 
6.8% 

20.3% 
5.6% 

Age 
Mean 
Range 

34.7 years 
12-87 years 

32.8 years 
14-78 years 

Gender 
Male 
Female 

63.2% 
36.8% 

56.2% 
43.8% 

Chronic Pain Problem 
31.0% 53.1% 

Required to Enter Substance Abuse 
Treatment by Criminal Justice System 

52.4% 24.4% 
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Relative Rates of Specific Products Used by Patients Who Indicate 
Non-medical Use of Prescription Opioid 

ASI-MV® Connect Data 



Routes of Administration for Specific Products Used by Patients Who 
Indicate Non-medical Use of Prescription Opioid 

N = 8,981 patients, any illicit use past 30 days 
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ASI-MV® Connect Data 



Source of Specific Products Used by Patients Who Indicate  
Non-medical Use of Prescription Opioid 

N = 8,981 patients, any illicit use past 30 days 
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ASI-MV® Connect Data 
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ASI-MV Connect® Data 
Product-specific Prescription Opioid Abuse for All Opioid Abusers 

(n=8,981) and Opioid Abusers with Chronic Pain (n=4,766) 
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ASI‐MV Connect® Data 
Source of Drug Reported by Opioid Abusers with and without Chronic Pain (n=8,981) 
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*  * * 

* statistically significant p<0.001 



Reported Use of “Entrol” in ASI‐MV® Connect 
Substance Abuse Treatment Popula&on 
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ASI‐MV® Connect CHAT™ 
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Comprehensive Health Assessment for Teens (CHAT™) 

  Funded through NIDA 

  Targeted for adolescents (ages 13 ‐18) 

  Web‐based virtual interview – uses ASI‐MV Connect® technology 

  Designed for use in treatment centers and juvenile jus>ce centers 

  Engaging, teen‐friendly with audio and video prompts for users with learning 
and literacy difficul>es  

  >50 Pilot Sites already signed up at Launch 

A Clinical Assessment Tool to Measure Severity  
of Addic&on Among Adolescents 



  Collects informa>on on factors related to addic>on in five areas 

  SELF:  Personality Factors (Who you are and what you like) 

  HEALTH:  Physical and Emo>onal 

  PEOPLE:  Friends, Family, and Rela>onships 

  DAY:  School, Work, Leisure, and Legal Issues 

  USE:  Drugs and Alcohol Use 

  Product  specific  informa>on  on  abuse  of  prescrip>on  s>mulants  and  opioids 
( including route of administra>on and source of drug) 
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Comprehensive Health Assessment for Teens (CHAT™) 
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CHAT™ Adolescent Pilot Data 
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N = 262 Specific Opioids Misused  
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CHAT™ Adolescent Pilot Data 
P
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Route of Administration Reported for Adolescents  
Who Misused Stimulants and Opioids N = 262 
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CHAT™ Adolescent Pilot Data 
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Source of Drugs Reported for Adolescents  
Who Misused Stimulants and Opioids N = 262 



Evolving Systems and Datasets - Challenges 

1.  Low data levels means that signal to noise levels are 
typically low. 

2.  Non-stationary and non-stable data means modeling is 
difficult. 

3.  Relatively new systems means that historical data is 
limited 

4.  Still requires evaluation for the use in epidemiological 
studies and whether results can be extrapolated 



CDC Goals of Surveillance 

  Timeliness of detection 

  Reliability of detection 

  Automation and integration 

  Robustness under adverse conditions 

  Security of patient identifiable data 

  Compatibility/adherence to standards 



Valida&on of data sources 


   Quality of data is crucial 

   Tradeoff of quality for >meliness 

   Informant data vs. diagnos>c codes 


   Comparison with gold standard 

   Understanding  covariates/confounders  (seasonal  issues, 

drug availability, popula>on demographics) 



Research Agenda 

1.  Empirical signal detec&on performance 

•  Apply spa>al cluster detec>on and SPC to empirical data 
•  Insight re: type signals, rate defini>ons, baselines 
•  Valida>on a`empt  

2.  Theore&cal performance 

•  Mathema>cal OC and ARL curves 
•  Current and planned sampling rates 
•  Step and spike signals only 

3.  Simula&on performance 

•  Monte Carlo 
•  Different types of signals, trends 



Opioid signal examples  
using Sta&s&cal Process Control (SPC)   

Early warning thresholds 



Cluster Detec&on Principles of hotspot detec>on 
(1)  Comparing  whether  disease  cases  occur  in  a  non‐random 

pa`ern rela>ve to pa`ern of non‐cases (binary distribu>on) 

(2)  Isola>ng areas with  raised  incidence  taking  into account base 
popula>on (Poisson distribu>on) 



Temporal scenarios 

A rogue physician (linear increase 
from baseline) 

A new supply chain (shift in 
baseline) 

A robbery (a spike from baseline) 

Signal 



Spatial scenarios 

A highly clustered outbreak for the 
rogue physician scenario 

A more spread out scenario for 
the supply chain scenario 

A localized outbreak in the 
robbery scenario 

Signal 



Surveillance Pla\orm 



Considera&ons for abuse  
deterrent formula&ons 



Correlation Analyses 
•  Across drugs (Oxycontin, Duragesic, Kadian, Dilaudid, and 

Hydrocodones) the correlation at the zip-code level with abuse 
and availability is rs = 0.70. 

•  Availability =   Morphine equivalent grams 
   Population Density at 3-Digit Zip-code Level 

•  Abuse =   # of People Reporting Abuse 
           Total Number of People in Zip-Code 

rs= Spearman rho  
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Abuse Deterrent Formulation Abuse 
and Availability Illustration 
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Route of Administration Route of Administration 

Abuse Deterrent Formulation Route of 
Administration Illustration 

The ROA profile for any specific ADF is dependent upon the unique properties/barriers to 
abuse for that drug 



Other evidence for evalua&ng ADFs 



Internet Monitoring 

  The Internet is an ideal medium for uncensored user‐to‐user 
communica>on 

  Provides researchers access to a hidden popula>ons 

  Informa>on can be aggregated from thousands of individuals 
at a rela>vely low cost 

  Data may  present  leading  edge  indicators  of  new  routes  of 
administra>on 
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Chat rooms/Message boards 
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Suboxone 
OxyCon&n 
Dilaudid 
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Subutex 

MS Con&n 
Opana 
Norco 
Lortab 

T3 
Darvocet 
Demerol 
Ultram 

Duragesic 
Ac&q 

Fentora 
Kadian 
Avinza 

Percodan 
Darvon 
Lorcet 

Vicoprofen 
Talwin 

Ultracet 
Stadol 
Tylox 

Palladone 
Dolophine 
Combunox 

Talacen 

Drug Posts per 100,000 posts in WIS Database 
(n = 1,760,771*) 

*Only posts harvested between 11/30/2006 and 7/30/2008 

 Database allows for 
quantitative comparisons of 
product-specific discussions.    

•  As of July 30, 2008 
Entire database contains: 
2,281,572 posts 

•  Unique authors discussing 
prescription opioids: 
27,065 screen names 
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Example of External Correla&on: Iden&fying and 
Tracking New Extrac&on & Route of Administra&on 

INDEX POST: NEW METHOD OF ADMINISTRATION 
On September 11, 2007, an author described detailed instructions on how 
to prepare an extended-release morphine sulfate product for nasal spray 
administration.  Recipe included step-by-step photo illustrations. 
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Social Networking Websites 



Media Griid 





Future Considera&ons 


   Signals vs situa&onal awareness 

   Popula&on representa&veness vs vulnerable sen&nel popula&ons 

   Extrapola&on of results 

   Appropriate denominators 


   Historical baseline 

   Group difference (exchangeability) 

   Sampling frame 

   Validity of empirical surveillance data for epidemiologic studies 


   Value to make regulatory decisions 


