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[bookmark: _Toc4601319]Objective

The United States is facing an opioid overdose epidemic of alarming proportions. Rapid identification and assessment of outbreaks are critical to respond to the epidemic, as are efforts to effectively prevent these events from occurring. This Opioid Overdose Outbreak Investigation Guide is designed to provide federal responders with a comprehensive approach to conducting a timely and effective investigation in response to a notable increase in opioid overdoses in a city, county, or region.

[bookmark: _Toc4601320]Introduction[footnoteRef:2] [2:  These below resources are intended to serve as a starting point for understanding the opioid crisis. The opioid crisis continues to evolve rapidly and more updated resources regularly become available. Responders should work with requesting jurisdictions to identify the most up-to-date resources and their use in the context of an overdose outbreak investigation. CDC does not control or guarantee the accuracy, relevance, timeliness, or completeness of information contained on external sites. 
] 


Drug overdose deaths, including those involving opioids, continue to increase in the United States. In the last two decades, the number of drug overdose deaths has quadrupled, rising from 16,849 in 1999 to over 70,000 in 2017 totaling more than 700,000 drug overdose deaths during this time period.1 The majority of these drug overdose deaths involved an opioid, including two-thirds of all drug overdose deaths in 2017.2 The situation remains fluid with some regions faring better than others. 

Beginning in the 1990s, the rise in opioid-involved overdose deaths was initially associated with corresponding increases in opioid prescribing, despite no overall change in the amount of pain that Americans report.3,4 In 2010, however, the opioid overdose epidemic began to evolve with the growing involvement of illicit opioids, initially with a rise in heroin-involved deaths, followed in 2013 by an even steeper rise in deaths involving illicitly-manufactured fentanyl (IMF) and fentanyl analogs.5 

Fentanyl is a highly potent, short-acting, opioid pain reliever that can be utilized in medical settings to manage severe pain. When prescribed, it is available in patch, lozenge, and fluid formulations, while IMF is typically produced in powder form. IMF and its analogs are often mixed into heroin and/or cocaine or pressed into counterfeit pills without the user’s knowledge.6 In 2016, the Drug Enforcement Administration (DEA) issued a report indicating that hundreds of thousands of counterfeit pills had been confiscated by law enforcement across the U.S., many of which contained IMF. 7 This development has widened the risk profile for IMF, as it now places those who misuse oral prescription medications at high risk for IMF exposure in addition to those who inject illicit drugs.8  

The Department of Health and Human Services in 2017 HHS has a comprehensive strategy to empower local communities on the frontlines. The opioid overdose epidemic is one of the Department’s top priorities. In 2017, HHS launched a 5-point Opioid Strategy:

1. Access: Better Prevention, Treatment, and Recovery Services: HHS issued over $800 million in grants in 2017 to support treatment, prevention, and recovery, while making it easier for states to receive waivers to cover treatment through their Medicaid programs. 
2. Data: Better Data on the Epidemic: HHS is improving our understanding of the crisis by supporting more timely, specific public health data and reporting, including through accelerating CDC’s reporting of drug overdose data.
3. Pain: Better Pain Management: HHS wants to ensure everything we do — payments, prescribing guidelines, and more — promotes healthy, evidence-based methods of pain management. 
4. [bookmark: _Toc4601324][bookmark: _Toc533585800]Overdoses: Better Targeting of Overdose-Reversing Drugs: HHS works to better target the availability of lifesaving overdose-reversing drugs. 
5. [bookmark: _Toc533585801][bookmark: _Toc4601325]Research: Better Research on Pain and Addiction: HHS supports cutting edge research on pain and addiction, including through a new NIH public-private partnership.
[bookmark: _Toc4601326]Purpose of the guide

Rapid identification and assessment of outbreaks are critical to respond to the opioid overdose epidemic, as are efforts to effectively prevent these events from occurring. Responders must have the expertise and tools to quickly answer questions about the potential outbreak and put it into perspective. 

An important point to consider initially is the scope of the outbreak. Below are a few key questions:
· Is this a small cluster of overdoses that is limited in scope, or is it a bigger problem?  
· Is the outbreak evolving into an endemic problem or is it decreasing over time?

It’s also important to consider what factors may be driving the outbreak. Below are a few key considerations. 
· Has there been a change in the illicit drug market, such as increased supply of fentanyl in the heroin or counterfeit prescription market, increased distribution of extremely potent fentanyl analogs such as carfentanil, increased potency of illicit products due to changes in mixing of drugs, or adulteration of cocaine or other non-opioid drugs with fentanyl and other non-fentanyl synthetic opioids?  
· Has there been a change in opioid prescribing or access to opioid prescriptions (e.g., closure of a pill mill)?
· Are there changes in polysubstance misuse patterns? 
· Have use of illicit opioids or injection of opioids substantially increased?9 
· What other new or different risk factors may have come into play? 

This Opioid Overdose Outbreak Investigation Guide is designed to provide responders with a comprehensive approach to conducting a timely and effective investigation in response to a notable increase in opioid overdose deaths in a city, county, or region. This guide addresses overdose from both prescription and illicit opioids. Specifically, the document and its resource links can be used to support a responder’s efforts to:

· Gather quantitative and qualitative data to aid in developing a public health response to an opioid overdose outbreak including: 
· Distributing naloxone 
· Recognizing the need for multiple doses of naloxone to reverse some overdoses  
· Development of public health messaging and recommendations to health professionals, law enforcement, harm reduction partners, and populations at risk.
· Identify key risk factors for opioid overdose deaths that can be targeted by prevention activities.
· Characterize populations experiencing fentanyl-involved overdose deaths for comparison with populations experiencing heroin-involved and prescription opioid-involved overdose deaths.
· Support efforts to link people at high risk of overdose death to substance use disorder and harm reduction services.
· Identify strategies for preventing future opioid-involved overdose deaths.

Below are lists of resources, tools, and investigation steps that can support states’ efforts to respond to opioid overdose outbreaks. The guide begins with a review of key surveillance systems and their utility for opioid overdose investigations. The guide then describes and overdose investigation in a series of steps: 

· Prepare for and detect a spike opioid-related overdoses
· Maintain situational awareness of drug overdose threats	
· Define and find cases	
· Generate hypotheses about likely causes using descriptive epidemiology 
· Evaluate hypotheses with additional analyses to identify a source of the spike	
· Institute control and prevention measures	
· Decide when the spike is over or become endemic and maintain surveillance	
· Communicate findings and conduct an evaluation of the investigation	
· Identify and develop a plan to address lessons learned	

[bookmark: _Key_state_and][bookmark: _Toc4601327]Key state and local surveillance systems 
This section describes key surveillance systems that can assist in the investigation of an opioid overdose outbreak. The section begins with a description surveillance systems that should be used first. The guide then describes additional surveillance systems that serve as sources of additional data to guide an investigation. These systems will have varying utilities due to differing availability in jurisdictions. 

1. Primary surveillance systems to quickly define the problem (time lag range from near real time to < 8 months)

a. Timely surveillance of drug overdose, opioid overdose, and heroin overdose emergency department visits

	System
	Description

	CDC’s Enhanced State Opioid Overdose Surveillance for nonfatal overdose (ESOOS)10
	· As part of the ESOOS program, CDC receives quarterly emergency department (ED) and emergency medical services (EMS) data from 32 states and Washington, DC. CDC is working to increase the number of states participating in ESOOS
· Many of these states can do near-real time weekly or monthly surveillance. 
· States share aggregate data on the number of suspected all drug, opioid, and heroin overdoses by sex, age group, and county.
· Multiple states participate in ESOOS and share data through CDC’s National Syndromic Surveillance Program (NSSP) BioSense/ESSENCE platform (see below).
· At least twice a year, CDC publicly releases online data focusing on quarterly changes in ED visits suspected to involve opioid and drug overdoses in ESOOS states with available data.


	CDC’s National Syndromic Surveillance Program (NSSP)11
	· The NSSP captures syndromic data from EDs, ambulatory centers, and other medical offices in most states. Overall, the system captures approximately >60% of ED visits in the US. NSSP data are owned by state and local health departments which can analyze case-level data on ED visits. 
· In contrast, CDC may only analyze NSSP data down to the HHS region level unless given specific permission by the NSSP jurisdiction to access their data for more detailed analyses.





i. As part of setting up the response, it is recommended that the CDC response team reach out to relevant jurisdictions to gain situational awareness of the problem through ESOOS or NSSP. For jurisdictions not participating in ESOOS, responders should work with NSSP jurisdictions to provide state, county or possibly even more granular data. 
b. Offices of medical examiners and coroners (ME/C) including post-mortem toxicology testing findings, medical history, drug use history, and death scene investigation. 

i. CDC’s State Unintentional Drug Overdose Reporting System (SUDORS)10 abstracts data from ME/C reports and integrates with death certificate data and toxicology reports. Data include demographics, toxicology results, and overdose-specific context and circumstances. While the data are on an 8-13 month delay, preliminary data can be reviewed by the state and new cases can be entered into the system at an accelerated rate during an outbreak response. Example reports are below
1. Rhode Island published its 2016 SUDORS data12
2. MMWR report: Deaths Involving Fentanyl, Fentanyl Analogs, and U-47700 — 10 States, July–December 201613
3. Ohio entered drug overdose deaths into SUDORS at accelerated rate as part of an Epi-Aid investigation of fentanyl overdose outbreak (available in the ORRT SharePoint).

ii. In a growing number of states, state vital statistics systems release preliminary data on drug overdose deaths faster and with more detail than national reports. Example reports provided below:
1. Maryland
2. Ohio (scroll to bottom of website)

iii. In some states, ME/Cs release their own drug overdose reports which are often of higher quality and more detail than data in vital statistics. Example reports provided below:
1. Virginia
2. Florida

iv. Preliminary estimates of the projected number of drug overdose deaths by state can be found at this National Center for Health Statistics’ Provisional Drug Overdose Death Count website. 

v. Direct conversations with ME/Cs in affected communities are encouraged to determine if ME/Cs are seeing a sharp increase in deaths or atypical overdose deaths (An example questionnaire is available in the ORRT SharePoint).

c. Prescribing data
i. IQVIA – IQVIA is an American company that provides support to the healthcare industry and is a large vendor of physician prescribing data.14  
1. CDC has access to the projected number of new and total prescriptions as well as the projected number of extended units for these prescriptions at the national, state, and county level.   .  
a. U.S. Opioid Prescribing Rate Maps based on IQVIA data are available here.15
2. CDC published a MMWR Vital Signs, Changes in Opioid Prescribing in the United States, 2006–2015, as well as a JAMA article County-Level Opioid Prescribing in the United States, 2015 and 2017 using IQVIA data.16,17
a. CDC’s annual surveillance summary provides detailed information on opioid-related prescribing using IQVIA data.18  The surveillance summary also includes hospitalization, use and misuse, and mortality data. 

ii. Prescription Drug Monitoring Programs (PDMP)
1. All 50 states, Washington DC, and Guam have prescription drug monitoring programs (PDMP) that capture information on all or a subset of controlled substances depending on state law.19 These systems can provide critical information to investigations. 
a. However, state PDMP data may be difficult to access due to state laws. 
b. Twenty-nine states were funded by CDC through the Prevention for States funding to maximize the use of PDMPs and collect indicators of opioid prescriptions. 
c. An additional 13 states and the District of Columbia were funded by CDC through the Data-Driven Prevention Initiative (DDPI) to improve data collection related to opioid use and overdose, including PDMP data.
d. Through supplemental opioid funding, CDC supported additional PDMP activities data integration activities with mortality data and health information exchanges. 
e. Indicator data from these projects as well as data sharing relationships with PDMP’s built under this project may be useful to inform response efforts. 

2. MMWR published a surveillance summary of data collected by 8 state PDMP systems.20 The summary provides insight into possible key indicators to track as part of the response effort.

3. The Prescription Behavior Surveillance System (PBSS) analyzes de-identified aggregate data from multiple state PDMPs. A PBSS data brief indicated that sharp increases in synthetic opioid overdose deaths other than methadone across five states did not appear to be associated with fentanyl prescribing rates, but was related to increases in fentanyl drug produced obtained by law enforcement.20

d. Overdose Response Strategy (ORS): A High Intensity Drug Trafficking Area (HIDTA) initiative in collaboration with CDC21 
i. The Overdose Response Strategy (ORS) is a 24-state initiative managed by CDC and 11 HIDTA’s with a goal to reduce overdose incidents by developing and sharing information about heroin, fentanyl and other drugs across agencies and disciplines and by offering evidence-based intervention strategies.  
ii. The strategy hires a public health analyst and drug intelligence officer in each state to work together to reduce heroin overdoses and associated harms. 

e. Stakeholder interviews 
i. Harm reduction
1. Some states or jurisdictions may have ongoing surveys of people who use drugs across the state or in cities that can be invaluable to investigations. Examples are provided below.
a. Ohio
b. National HIV Behavioral Surveillance Injection Drug Use: 20 U.S. Cities, 201522 
2. Also, even if no systematic data collection exists, insights from these key stakeholders can be critical in generating possible explanations of the current drug outbreak for testing.[footnoteRef:3] [3:  Please note that people using drugs may not know what drugs they are using due to adulteration by people selling illicit drugs (e.g., adulteration of heroin or cocaine with fentanyl without the knowledge of the person buying/using the drugs).
] 


ii. Law enforcement
1. Discussions with local law enforcement in the affected area can be critical in assessing whether changes in the illicit drug supply may be responsible for the drug outbreak.
2. If the affected area is part of the Overdose Response Strategy, described above, staff from this initiative should be interviewed if feasible.
2. As the investigation proceeds, the following are other surveillance systems that can be used to confirm the size and scope of the drug overdose outbreak and test hypotheses. The strength and utility of these systems are expected to substantially vary across jurisdictions. Reasons for this include different implementation in states and less timely data availability to inform rapid action.  

	System*
	Description

	Poison Control Centers and the National Poison Data System (NPDS)23
	· Poison Control Centers (PCCs) operate 24/7 and serve as an informational resource for the public and healthcare professionals requesting either information about specific agents or clinical management guidance about suspected or known chemical, drug and other exposures. PCCs upload information in real-time from these calls to a national PCC database and surveillance system called the National Poison Data System (NPDS) which is owned and managed by the American Association of Poison Control Centers (AAPCC).  
· There are currently 55 PCCs that cover the entire United States and its territories. Some states have more than one PCC and some PCCs cover more than one state. State health department and PCC collaboration with regard to use of PCC data for state-based public health surveillance activities is variable. CDC works with AAPCC to use PCC data via NPDS at the national level for various public health surveillance activities, although the data is not owned by CDC
· NPDS monitors calls to PCCs and is especially helpful in detecting drug outbreaks where patients are experiencing atypical symptoms and/or an atypical drug is involved. Recently, poison control center data was used to characterize Tianeptine exposures.24

· A recent report suggests that PCC data may be useful for predicting national trends in prescription opioid deaths. Also, some evidence suggests Poison Control Centers can detect increases in heroin deaths.25 However, the data does not seem to predict national trends in synthetic opioid deaths excluding methadone, such as fentanyl, especially illicitly-manufactured fentanyl.

· A large portion of PCC data is related to children and can be useful in investigating poisonings disproportionately impacting children. For instance, poison control center data was used to investigate the Hazards Associated with Laundry Detergent Pods.26

· Some jurisdictions may mandate and encourage reporting of overdoses requiring medical care. Data in these jurisdictions could be especially useful.


	State healthcare data reporting systems
	· States maintain healthcare data reporting systems in order to understand quality, utilization, outcomes, etc. 
· Two examples are all-payers claim databases and hospital discharge databases
· Examples include Massachusetts and Vermont
· While publicly available data may have a significant lag, topic-specific data may be available to health departments more quickly.

	State and local emergency medical services databases
	· Many states are tracking naloxone administrations as a proxy for opioid overdose. Some of these systems are quite robust and timely. They also have the advantage of detecting opioid overdoses treated by EMS and not transported to the hospital. Examples are provided below. Please note, naloxone may also be administered in non-opioid overdose situations which will affect the accuracy of this data. 
· Massachusetts
· New Hampshire
· Some jurisdictions have implemented a program called ODMAP27 which attempts to track overdoses in real-time through an app used by first responders. Coverage is limited across the US, but could be a useful tool if it is being used in the area under investigation. 
· There is a national EMS system (NEMSIS)28; however, it is currently transitioning to version 3 which may cause delays in state reporting. 


	National Drug Early Warning System (NDEWS) 29

	· NDEWS is an NIH-funded program. It funds 12 community sentinel sites across the U.S. that are experiencing significant substance use and/or misuse problems. Community Epidemiologists (CEs) serve as the point of contact for an additional 8 sites.
· The NDEWS Coordinating Center has sponsored a drug testing service to support local experts and public health agencies experiencing a drug outbreak by helping identify the drug(s) behind the outbreak by providing free urinalysis of urine specimens obtained from affected persons as part of standard treatment or administrative protocols.


	National Forensic Laboratory Information System (NFLIS)30

	· NFLIS collects data on drug products tested by law enforcement. CDC receives state-level data with a 7-10 month time lag. 
· Some states and city health departments may have much more real-time access to local NFLIS data.




* Please note that the availability, quality, and timeliness of data will vary by jurisdiction and system. It is important to assess local data systems to understand what types of data can be captured quickly to provide situational awareness. EMS systems, ODMap, or social media are platforms that may provide rapid access to data. 
[bookmark: _Toc4601328]Other surveillance systems that provide background data (data lag > 1 year)
The following surveillance systems have additional data that can inform longer term trends in a community. However, due to data lags, these systems are unlikely to provide up-to-date information to inform overdose investigations. 

	System
	Description

	National and state rates of drug use, misuse, and substance use disorder

	· National Survey on Drug Use and Health (NSDUH)31[footnoteRef:4] [4:  NSDUH is also a good place to find question wording regarding drug use if developing a questionnaire.] 

· Behavioral Risk Factor Surveillance System (BRFSS)32
· Youth Risk Behavior Surveillance System (YRBSS)33


	State and national emergency department data based on hospital discharge files
	· Healthcare Utilization Project (HCUP)34

	National and state data describing people seeking treatment for substance use disorders
	· SAMHSA Treatment Episode Dataset (TEDS)35

	Crime data

	· Federal Bureau of Investigation Uniform Crime Reporting System (UCR)36


	Prescription rates and overall prescription delivery to states

	· Center for Medicare and Medicaid Services Medicare Part D Prescriber Data37
· Automation of Reports and Consolidation Orders System (ARCOS)38


	HIV and Hepatitis 

	· HIV surveillance systems39
· Hepatitis surveillance through the National Notifiable Diseases Surveillance System40

	Other

	· County health rankings41
· National Health and Nutrition Examination Survey (NHANES)42
· Pregnancy Risk Assessment Monitoring System (PRAMS)43




[bookmark: _Toc4601329]Descriptions of other key surveillance systems can be found in the following resources
The following documents provide a comprehensive review of opioid-related surveillance systems. These are provided to inform readers of this guide. The most useful systems have been described above.  
1. SAMHSA – Preventing Opioid Misuse and Overdose: Data Sources and Tools to Inform Assessment and Planning Efforts (link)44
2. SAMHSA – Preventing Prescription Drug Misuse: Data Resources (link)45
3. SAMHSA – Locating Data on Risk Factors for Opioid Overdose (link)46
4. New York City – RxStat Technical Manual (link)47

[bookmark: _Toc4601330]Steps in an investigation into opioid-related overdose spikes 
The remaining content this guide describes general steps responders should take in an opioid-related overdose investigation. These steps incorporate preparedness strategies and cite examples where available. 
1. [bookmark: _Toc4601331]Prepare for and detect a spike in opioid-related overdoses
a. Prepare for a spike in opioid-related harms by developing a response plan.
i. Determine who is responsible for detecting and responding to an outbreak.
1. Leadership
a. Who provides leadership and oversight of response activities? Traditionally, this is the responsibility of state, local, territorial, or tribal health departments
b. Who is responsible for coordinating activities of internal and external partners
2. Surveillance
a. What are available surveillance systems and ongoing surveillance activities?
b. Who manages data and conducts informatics-related activities?
c. Who conducts data-collection activities such as interviews of affected individuals or stakeholders
d. When are contact investigations and contact tracing conducted?[footnoteRef:5] [5:  This is a particular concern for HIV and HCV clusters related to injection drug use and jurisdictions should plan accordingly. 
] 

i. Who is responsible for conducting investigations if needed?
e. Who coordinates data availability among systems? 
3. Laboratory
a. Who provides laboratory support for 
i. Drug testing 
ii. Infectious-related complications (HIV, HCV)?
b. Where are available laboratories?
i. What is laboratory surge capacity? 
4. Communications*
a. Who conducts communication activities (to community and to media)?
b. Who coordinates messaging with internal and external stakeholders? 
c. Who develops messages? 
d. Who reviews and approves messages for release?
* Please note: It’s important to integrate lessons learned from previous communication efforts such as not identifying specific locations and stressing drug toxicity versus potency.
5. Response measures
a. Who implements control and overdose prevention measures?
b. Who provides harm reduction services?
c. Who provides substance use disorder treatment and behavioral health services?
6. Wrap-around services
a. Who provides or supports the following services?
i. Health care access
ii. Behavioral and mental health care access
iii. Vocational training and education opportunities
iv. Employment services
v. Family services
vi. Housing
vii. Transportation 

ii. Identify resources for response staff from other local, state, territorial, tribal, federal agencies.
1. Consider reaching out to CDC for an Epi-Aid or for an Opioid Rapid Response Team.
2. Review the most recent CDC HAN recommendations related to fentanyl and fentanyl analog overdoses.48

iii. Develop an incident command structure framework for an overdose spike response.
1. What are legal authorities for a response?

iv. Develop and frequently update lists of providers for:
1. Substance use disorders
2. HIV; Hepatitis A, B, and C
3. Neonatal Abstinence Syndrome (NAS) 
v. Review relevant state and local opioid-related policies and regulations including the following:49 
1. Good Samaritan laws
2. Naloxone distribution laws
3. Medication-assisted treatment (MAT) coverage by payers
a. Medicaid
b. Medicare
c. Private health insurers
vi. Educate all public health responders about opioids and persons who inject drugs
1. CDC developed a training guide for responders to provide information about the overdose crisis. Training access instructions are available on deploy.cdc.gov.  
vii. Consider thresholds for activation and deactivation of the response.  
viii. Setup or expand a data dashboard for both internal and public use.  For example see:
1. California
2. Rhode Island
3. Vermont
4. North Carolina

b. Develop mechanisms for detecting a spike*
i. Detecting a spike in opioid-related harms can be challenging, especially distinguishing a short-term transient spike from a sustained increase. 
ii. Opioid-related medical harms generally fall into three categories: 
1. Overdoses – both fatal and nonfatal
2. Opioid use disorder (OUD)
3. Medical complications of opioids –  e.g. HIV, Hepatitis C, skin and soft tissue infections, endocarditis, neonatal abstinence syndrome
a. The investigation of HIV and Hep C clusters is covered elsewhere and not reviewed here.  See Managing HIV and Hepatitis C Outbreaks Among People Who Inject Drugs—A Guide for State and Local Health Departments50
4. Of these three categories, detecting medical complications will have the largest time lag. Detecting increases in skin / soft tissue infections and endocarditis can be especially difficult.[footnoteRef:6]  [6:  This guide focuses on the investigation of overdose spikes only] 


c. Understand how a spike reporting may occur.
i. Informal 
1. Increase in 911 calls related to overdose 
a. The quality this indicator varies across jurisdictions due to differences in data collection procedures and variables. Check with affected jurisdiction about the utility of this data.
2. Sharp increase in EMS treating suspected overdoses and reversing opioid overdoses with naloxone.
3. Hospital ERs report large numbers of overdoses presenting 
4. Police report increase in illicit drug seizures or rapid increases in illicit drug seizures containing a new type of synthetic opioid such as fentanyl, fentanyl analogs, or other synthetic opioids such as U-47700.
5. ME/Cs noting a sharp increase in overdose deaths

ii. Formal 
1. Traditional surveillance systems detect an increase through:
a. Syndromic surveillance
b. Local poisoning center reports sharp increase in calls
c. Enhanced medical examiner or coroner surveillance, such as SUDORS, captures emerging threats through enhanced toxicology testing and changing polysubstance use patterns (e.g., increases in co-use of opioids and methamphetamines or opioids and benzodiazepines), or a sharp increase in illicit opioid use (e.g., pill mill closed and spike in heroin deaths among previous patients) 
d. Mortality surveillance notes cause of death as opioids

d. Develop activation thresholds 
i. Thresholds for what to consider a spike should be established by jurisdictions and can vary between jurisdictions.
ii. Identify thresholds or develop a decision tree that determines when to activate a response.
iii. Create a process for validating the spike and reducing the chance it is caused by a data quality error.
iv. Because establishing a fixed activation threshold may be difficult, consider the following factors
1. Current program response capacity
2. What number of overdoses would exceed program response capacity and indicate the need for additional resources
3. What agencies or programs provide the additional resources 

e. Define outbreaks
i. Based on the information gathered, investigators can determine if an increase in overdose deaths is a:
1. General gradual increase in overdoses occurring steadily over time
a. This type of increase may be a consequence of persistent changes over time in prescriptions for opioids, changes in polysubstance use patterns, increases in opioid use disorder (OUD) or changes in the type of opioid misused. Examples include:
i. Vital Signs: Overdoses of Prescription Opioid Pain Relievers --- United States, 1999--200851
ii. MMWR: Methadone Prescribing and Overdose and the Association with Medicaid Preferred Drug List Policies52

2. Limited increase in overdoses in a narrow geographic area and/or time frame
a. The spike or extremely high community burden may be identified as 
i. A change in the illicit drug supply linked to a very limited source (e.g., tainted supply from one illicit drug dealer or supplier) or geographic areas. These types of spikes may rapidly turn into widespread outbreaks. Here are examples in California,53 Connecticut,54 Georgia,55 and West Virginia.56

ii. Related to exceptionally high levels of inappropriate prescribing of opioid pain relievers or other controlled substances in a specific geographic area. See example in Staten Island, New York City.57  

iii. Related to a single clinical provider

3. Widespread outbreak impacting a large geographic area
a. An increase in overdose deaths identified as an outbreak will see widespread changes in the illicit drug supply and use patterns and/or widespread changes in prescription, diversion, or misuse of prescription drugs. 
b. Here are examples of widespread fentanyl58 and fentanyl analog13 outbreaks across multiple states as well as widespread state outbreaks in Florida, Ohio,59 and Massachusetts.60 

f. Identify available data sources and surveillance systems (see above)

g. Set investigation goals 
i. Examples include: 
1. Determine the extent of the outbreak and how long the outbreak has been occurring.
a. Note that identification of outbreaks occurs once a number of cases have already occurred, especially in scenarios where overdoses may spike rapidly.

2. Identify key changes in risk factors for overdose or opioid-related harms

3. Understand connections among cases

4. Implement and evaluate interventions to rapidly reduce the incidence of opioid overdoses and the proportion of opioid overdoses that are fatal. Rapid interventions could target known risk factors such as recent release from an institution and/or risk factors unique to the outbreak (e.g., specific group disproportionately affected by cocaine contaminated with fentanyl).

5. Increase access to MAT for OUD and linkage of high-risk individuals to treatment and harm reduction services, such as people with opioid use disorder released from incarceration61, people seeking treatment at the ED for an opioid overdose62, and people injecting drugs or using illicit opioids such as heroin or fentanyl.

6. Support and enhance current systems
a. Healthcare
b. Community partners
c. Surveillance
d. Law enforcement
e. Medical examiners / coroners
f. Public messaging and health communication

ii. These goals will vary depending on the acute needs of any response

h. Develop an Incident Action Plan 
i. See this example from Montgomery County in Ohio

2. [bookmark: _Toc4601332]Maintain situational awareness of drug overdose threats
0. Public health
0. Monitor CDC’s bi-annual update of changes in suspected drug and opioid overdose ED visits.
0. Review CDC annual surveillance report on drug overdoses. 
1. See the 2018 Annual Surveillance Report of Drug-Related Risks and Outcomes.18
iii. Review the most recent key law enforcement fentanyl data and other bulletins.

0. States
0.  Integrate surveillance data on an ongoing basis to detect outbreaks and respond to changes in trends. 
0. Examples of ongoing timely surveillance include the following.
1. California
1. Massachusetts
1. New Hampshire
1. Ohio
1. Rhode Island
2. Enhance communication with neighboring states about emerging drug trends.
a. For instance, the supply of illicitly-made fentanyl appears to spread from heavily affected states to contiguous states.
3. Track National Center for Health Statistics (NCHS) preliminary drug overdose projections to identify sharp increases in your US region.

0. Response teams
1. Monitor ongoing surveillance findings from CDC ED and drug overdose surveillance conducted by CDC Enhanced Opioid Overdose Surveillance (ESOOS).
2. Analyze emerging problems with ESOOS data to assess scope of issue. 
3. Track National Center for Health Statistics (NCHS) preliminary drug overdose projections to identify sharp increases in your US region.

0. Law enforcement
3. Review annually produced National Drug Threat Assessment by DEA. See most recent threat assessment: 2018 National Drug Threat Assessment.63
3. Review bi-annual reports by the National Forensic Laboratory Information System Reports describing drug detected in drug products obtained by law enforcement.64
3. National Drug Early Warning System Emerging Threat Reports.65
3. States can consider analyzing incoming local data from NFLIS.

[bookmark: _Toc4601333]3. Define and find cases
1. Questions to consider 
a. Are there certain characteristics or circumstances that increase risk of overdose in this outbreak?
1. The State Unintentional Drug Overdose Reporting System (SUDORS) captures key variables that can inform drivers of overdose deaths. The data list and coding manual are available on the ORRT SharePoint.

b. Which specific drug(s) have been identified in causing the overdoses? 
1. This may not be reliably available from death certificates because ME/C may list only one contributing drug, all drugs that are positive, or no specific drug at all. 
See the Council and State and Territorial Epidemiologists (CSTE) publications for an in-depth discussion.66
2. Post-mortem toxicology testing results provide the most in-depth information about substances.

c. Do prescription drug histories of decedents indicate if prescription opioids were being misused prior to death? 
1. See this example: Contributions of prescribed and non-prescribed opioids to opioid related deaths: population based cohort study in Ontario, Canada62

d. What level of awareness do persons who use drugs have with regard to this opioid outbreak, and what precautionary actions have they taken in response? 
1. See this example: Characteristics of Fentanyl Overdose — Massachusetts, 2014–201660

e. What is the level of opioid use in the affected community? 
1. What drugs are being mixed with opioids and how frequently? 
a. See these examples:
1. Polysubstance combinations involving prescription opioids and rationales for combining among people who use internet drug discussion forums67
2. NDEWS – Atlanta Metro Sentinel Community Site68  
3. Ohio Drug Trend Reports69

f. What are clinical characteristics of affected individuals? 
1. See Characteristics of Fentanyl Overdose — Massachusetts, 2014–2016.60
2. Is repeated naloxone dosing required? 
3. Is there a difference in number of naloxone administrations by laypersons versus EMS?
g. What drugs did the person think they were using versus what does toxicology show?
1. Recently, there has been large discrepancies between what people may think they are using and what the illicit drug actually contain (e.g., person bought counterfeit prescription pills, cocaine, or heroin adulterated with fentanyl). 
2. See these examples 
a. Expected and actual fentanyl exposure among persons seeking opioid withdrawal management70 
b. Multiple Fentanyl Overdoses — New Haven, Connecticut, June 23, 201654 
c. CDC – Health Alert Network on fentanyl and fentanyl analogs48

h. Is there a potential for cases to occur in other states?
1. Is the jurisdiction near another state? 
2. If so, engage neighboring states and communities as needed. 


2. Develop a case definition to determine which cases will be part of the investigation 

a. Morbidity
1. ED coding should be interpreted cautiously and you should learn about standard toxicology screening in your jurisdiction because hospitals may conduct only rapid toxicology tests that do not detect drugs like fentanyl or fentanyl analogs and patients may not know they took fentanyl. 
a. For example, people taking heroin adulterated with fentanyl may report they experienced a heroin overdose and rapid toxicology screens would confirm just the presence of heroin.

2. The ORRT SharePoint has the latest ED syndromic definitions of drug, opioid, heroin and stimulant overdoses. These definitions are available in CDC NSSP ESSENCE and work is ongoing to create SAS and R programs to capture the definition. Please note that these definitions are dynamic. 

3. ED ICD-10-CM injury codes for drug-related poisonings
a. The ICD-10-CM codes are available in CDC’s 2018 Annual Surveillance Report of Drug-Related Risks and Outcomes18 
b. Also, the hospital discharge ICD-10 definition will differ from syndromic definitions which include additional ICD-10-CM/PCS codes that may be incorrectly used when coding an overdose. 
c. Please work with your jurisdiction to use the most appropriate coding. 

4. Most states using EMS data track the number of naloxone administrations as a proxy of opioid overdose treatment by EMS because this data is often routinely collected by EMS and coincides with strategies to reduce opioid overdose mortality.

a. While EMS data often is useful and of high data quality, substantial data quality issues have been found in some jurisdictions and thus rapid assessment of data quality should be performed before using.

b. Some jurisdictions also monitor patient’s response to naloxone administration (e.g., improvement in respiratory rate and GCS score) to estimate the lives saved by administering naloxone to patient’s experiencing an opioid overdose (See New Hampshire).

c. A strength of EMS data is that it may include people who are treated, but refuse transport to the emergency department (i.e., will not show up in emergency department data).

d. Because EMS responders have limited information when providing treatment and EMS response protocols to suspected opioid overdoses vary across jurisdictions, misclassification of EMS transports should be expected (e.g., patient given naloxone who was not experiencing an overdose or patient experiencing an opioid overdose were not given naloxone). To reduce misclassification, some jurisdictions have designed more complex definitions to identify EMS transports related to opioid overdoses (See Massachusetts).

b. Mortality
1. ICD-10 definition
a. Drug overdose deaths can be identified in the National Vital Statistics System multiple cause-of-death mortality file or locally coded state vital statistics files using the International Classification of Diseases, Tenth Revision (ICD-10), based on ICD-10 underlying cause-of-death codes X40–44 (unintentional), X60–64 (suicide), X85 (homicide), or Y10–Y14 (undetermined intent). 

1. Among deaths with drug overdose as the underlying cause, the type of drug or drug category is indicated by ICD-10 multiple cause-of-death codes.  Commonly used codes include: 
1. opioids (T40.0, T40.1, T40.2, T40.3, T40.4, or T40.6);
1. natural/semisynthetic opioids (T40.2); 
2. methadone (T40.3); 
3. heroin (T40.1); 
4. synthetic opioids other than methadone (T40.4); 
2. cocaine (T40.5); and 
3. psychostimulants with abuse potential (T43.6). 

2. Some deaths involved more than one type of drug; these deaths are included in the rates for each drug category. Therefore, categories are not mutually exclusive.

3. Also, small wording differences on deaths certificates can lead to misclassification of opioid overdose deaths as not an overdose death.

b. ICD-10 definitions above are taken from Overdose Deaths Involving Opioids, Cocaine, and Psychostimulants — United States, 2015–2016.71

2. CDC’s State Unintentional Drug Overdose Reporting System (SUDORS)
a. The SUDORS system captures full toxicology of opioid overdose deaths, including whether a drug was listed as contributing. Participating health departments identify cases with ICD-10 codes OR through identification systems used by medical examiner/coroners (ME/C). 

b. For instance, some deaths may only list drug overdose as the underlying cause of death, but review of the ME/C report indicates an opioid was the drug causing the death. 

c. See example SUDORS analysis using full toxicology data72

3. Medical examiner or coroner reports
a. In some states or cities, medical examiners or coroners produce their own reports on drug overdose deaths based on their investigation findings or forensic toxicology findings. These reports often can provide much better detail than reports based on the death certificate. 
b. For instance, Florida and Virginia have these types of reports.

c. Consider timing, geography, known shared risk factors, contact tracing findings, age and other inclusion/exclusion criteria, and overdose intent (e.g., unintentional vs. intentional overdose)
d. Utilize laboratory resources to identify specific drugs involved

3. Use this case definition to search for additional cases to understand the size, timing, severity, and possible sources of the outbreak 
a. Identify information about each case
1. Age, area of residence, prescription history, prescribers, where overdosed
2. ED and hospital records
3. EMS records
4. Law enforcement reports
5. Toxicology testing results

b. Use mapping to identify potential clusters of cases in the jurisdiction

4. Develop a case tracking mechanism (e.g. line list to track individual-level data)
a. Identify who overdosed, when they overdosed, and where they overdosed to identify hotspots. Consider leveraging data submitted to the state’s SUDORS program to track data on those who overdosed.
1. See the Ohio Epi-Aid report on the ORRT SharePoint. 

b. This can identify communities at risk for overdose spikes as well. 

5. Engage stakeholders 
a. See the ORRT SharePoint for example protocols. 

6. Conduct enhanced surveillance
a. Responders should work with the requesting jurisdiction to understand data available from PDMPs. If data is available, the jurisdiction should identify high-risk individuals for follow-up. 

7. Conduct contact tracing when appropriate 
a. Hepatitis C or HIV clusters related to opioid use are two situations where this would be appropriate. 

[bookmark: _Toc4601334]4. Generate hypotheses about likely causes using descriptive epidemiology
a. Review records (e.g. ER, hospitalization, EMS, police reports)
b. Conduct case interviews (See the ORRT SharePoint for an example protocol)
i. Conduct qualitative interviews with individuals who:
1. Have witnessed an opioid overdose
2. Have experienced a nonfatal opioid overdose 
3. Use opioids

* These interviews can help interviewers identify changes in the environment and risk factors.  
* It’s important to ask questions about overdose and opioid use. 

ii. Consider toxicology testing of people misusing opioids, people overdosing seeking medical care, or drug paraphernalia as allowed by state and local law 
1. See the ORRT SharePoint for suggestions related to comprehensive testing of opioid overdoses

iii. Key stakeholder interviews: 
1. Persons Who Use Drugs (PWUD)
2. Persons in recovery
3. Harm reduction programs including syringe services programs
4. Law enforcement
5. Medical examiners/coroners
6. Substance abuse treatment providers
7. Emergency department providers and EMS providers

c. Conduct visits and walkthroughs of areas with high overdose burden to understand the following:
i. Access to syringe service programs
ii. Access to treatment for opioid use disorder
iii. Availability of housing
iv. Local transit options
v. Local community based organizations 

d. Develop list of hypothesized causes and risk factors
i. Examples include: 
1. New drug supply 
2. Counterfeit drugs 
3. Change in polysubstance use patterns 
4. Change in opioid pain reliever prescribing patterns
5. Untreated mental health disorders
6. Untreated substance use disorders

e. Test laboratory samples
i. The following government forensic laboratories supporting law enforcement can provide assistance with reference materials or reference data on a case-by-case basis. 
1. DEA Reference Materials Program DEALabRefMaterials@usdoj.gov
2. DEA Emerging Trends Program DEA.Emerging.Trends@usdoj.gov
ii. NDEWS offers support for enhanced toxicology testing for drug outbreaks.
1. See example reports from this program. 

[bookmark: _Toc4601335]5. Evaluate hypotheses with additional analyses to identify a source of the spike
1. Provide descriptive statistics stratified by key variables (e.g. demographics). Examples are below: 
a. Characteristics of Fentanyl Overdose – Massachusetts, 2014-201660
b. Increases in Fentanyl-Related Overdose Deaths — Florida and Ohio, 2013–201559
c. Deaths Involving Fentanyl, Fentanyl Analogs, and U-47700 — 10 States, July–December 201613
2. Statistically test risk factors
3. Identify associations
4. Decide if more formal studies are necessary (e.g. case control or cohort studies)
5. Use analyses of multiple data sources to investigate cause of outbreak hypotheses
0. Data sources include: 
0. Interviews 
0. ME/C reports 
0. Law enforcement toxicology tests of drug produces
0. ED data
0. Medical records
0. EMS records
0. Police reports 
0. Site visits 
0. Medical record abstraction

[bookmark: _Toc4601336]6. Institute control and prevention measures
1. Institute control measures to stop the spike. 
a. A  key resource is Evidence-Based Strategies for Preventing Opioid Overdose: What’s Working in the United States An introduction for public heath, law enforcement, local organizations, and others striving to serve their community

b. Conduct enhanced surveillance in affected areas
c. Engage in public health messaging around current spike

d. Engage in harm reduction activities as allowed by state and local law including the following:
i. Naloxone distribution and standing order programs, especially to the community and law enforcement73
1. Note that communication about, and awareness of, standing orders is essential for their effectiveness
ii. Syringe service programs
iii. Support of safe drug disposal program and safe drug storage programs if available in a jurisdiction
iv. 911 and Good Samaritan laws
v. Self-testing and safe use strategies to prevent overdoses (e.g. fentanyl test strip, do not use alone messaging) as allowed by law
vi. Evidence-based medication-assisted opioid use disorder treatment availability 
vii. Behavioral health and recovery programs for opioid use disorder including recovery-oriented systems of care
viii. Peer recovery coach and navigator programs74,75 
ix. Overdose quick response programs76–78
x. Programs to enhance linkage to care for opioid use disorder
xi. Community messaging regarding the following: 
1. Overdose prevention
2. What to do during an overdose
3. What to do after an overdose
4. Where to obtain treatment for substance use disorders

e. Partner with local organizations including: 
1. Public safety
2. Faith-based groups
3. Community based organizations
4. Schools
5. Business community
6. Media 
7. Public health
8. Health systems and providers

2. Identify additional funding opportunities
3. Identify metrics for continued monitoring
4. Conduct a vulnerability assessment to better understand which communities are at risk of overdose
a. Examples include:
1. Tennessee’s vulnerability assessment79
2. Potential geographic "hotspots New York City80
3. County-level vulnerability in the United States81 

5. Build a public web-based opioid data dashboard
a. Includes deaths, hospitalizations, ED visits, prescription data
b. Examples include: 
1. Oregon 
2. California
3. Nevada 
4. Arizona

[bookmark: _Toc4601337]7. Decide when the spike is over or becomes endemic then maintain surveillance
0. Determine what metrics will be used to decide the spike is over or endemic requiring a sustained control measures
0. Determine methods for continuing collaboration with neighboring states if needed
0. Identify what measures should be taken to de-escalate the response to the spike
0. Determine what measures should be taken for further monitoring to ensure the spike remains resolved or enhanced sustained response to the endemic problem
0. Identify opportunities for long-term community capacity-building to prevent and address future spikes

[bookmark: _Toc4601338]8. Communicate findings and conduct an evaluation of the investigation
0. Develop a report to communicate findings 
0. Communicate findings to all stakeholders
0. Conduct evaluation of the response

[bookmark: _Toc4601339]9. Identify and develop a plan to address lessons learned
1. Identify lessons learned and gaps in response capacity
2. Develop a plan to address lessons learned which improves future response capacity
3. Post key tools on CDC SharePoint for future response use



[bookmark: _Toc4601340]Appendix 1: Important non-fatal ICD-10-CM/PCS codes
1. All drug poisoning ICD-10-CM/PCS codes include the following[footnoteRef:7]  [7:  Grouping is for ease of reading only. ] 

a. T36.0X1x–T36.0X4x, T36.1X1x–T36.1X4x, T36.2X1x–T36.2X4x, T36.3X1x–T36.3X4x, T36.4X1x–T36.4X4x, T36.5X1x–T36.5X4x, T36.6X1x–T36.6X4x, T36.7X1x–T36.7X4x, T36.8X1x–T36.8X4x, T36.91Xx–T36.94Xx, T37.0X1x–T37.0X4x, T37.1X1x–T37.1X4x, T37.2X1x–T37.2X4x, T37.3X1x–T37.3X4x, T37.4X1x–T37.4X4x, T37.5X1x–T37.5X4x, T37.8X1x–T37.8X4x, T37.91Xx–T37.94Xx, T38.0X1x–T38.0X4x, T38.1X1x–T38.1X4x, T38.2X1x–T38.2X4x, T38.3X1x–T38.3X4x, T38.4X1x–T38.4X4x, T38.5X1x–T38.5X4x, T38.6X1x–T38.6X4x, T38.7X1x–T38.7X4x, T38.801x–T38.804x, T38.811x–T38.814x, T38.891x–T38.894x, T38.901x–T38.904x, T38.991x–T38.994x, T39.011x–T39.014x, T39.091x–T39.094x, T39.1X1x–T39.1X4x, T39.2X1x–T39.2X4x, T39.311x–T39.314x, T39.391x–T39.394x, T39.4X1x–T39.4X4x, T39.8X1x–T39.8X4x, T39.91Xx–T39.94Xx, T40.0X1x–T40.0X4x, T40.1X1x–T40.1X4x, T40.2X1x–T40.2X4x, T40.3X1x–T40.3X4x, T40.4X1x–T40.4X4x, T40.5X1x–T40.5X4x, T40.601x–T40.604x, T40.691x–T40.694x, T40.7X1x–T40.7X4x, T40.8X1x–T40.8X4x, T40.901x–T40.904x, T40.991x–T40.994x, T41.0X1x–T41.0X4x,

T41.1X1x–T41.1X4x, T41.201x–T41.204x, T41.291x–T41.294x, T41.3X1x–T41.3X4x, T41.41Xx–T41.44Xx, T41.5X1x–T41.5X4x, T42.0X1x–T42.0X4x, T42.1X1x–T42.1X4x, T42.2X1x–T42.2X4x, T42.3X1x–T42.3X4x, T42.4X1x–T42.4X4x, T42.5X1x–T42.5X4x, T42.6X1x–T42.6X4x, T42.7X1x–T42.7X4x, T42.4X8x–T42.8X4x, T43.011x–T43.014x, T43.021x–T43.024x, T43.1X1x–T43.1X4x, T43.201x–T43.204x, T43.211x–T43.214x, T43.221x–T43.224x, T43.291x–T43.294x, T43.3X1x–T43.3X4x, T43.4X1x–T43.4X4x, T43.501x–T43.504x, T43.591x–T43.594x, T43.601x–T43.604x, T43.611x–T43.614x, T43.621x–T43.624x, T43.631x– T43.634x, T43.691x–T43.694x, T43.8X1x–T43.8X4x, T43.91Xx–T43.94Xx, T44.0X1x–T44.0X4x, T44.1X1x–T44.1X4x,

T44.2X1x–T44.2X4x, T44.3X1x–T44.3X4x, T44.4X1x– T44.4X4x, T44.5X1x–T44.5X4x, T44.6X1x–T44.6X4x, T44.7X1x–T44.7X4x, T44.8X1x– T44.8X4x, T44.901x–T44.904x, T44.991x–T44.994x, T45.0X1x–T45.0X4x, T45.1X1x– T45.1X4x, T45.2X1x–T45.2X4x, T45.3X1x–T45.3X4x, T45.4X1x–T45.4X4x, T45.511x– T45.514x, T45.521x–T45.524x, T45.601x–T45.604x, T45.611x–T45.614x, T45.621x– T45.624x, T45.691x–T45.694x, T45.7X1x–T45.7X4x, T46.8X1x–T46.8X4x, T46.901x– T46.904x, T46.991x–T46.994x, T47.0X1x–T47.0X4x, T47.1X1x–T47.1X4x, T47.2X1x– T47.2X4x, T47.3X1x–T47.3X4x, T47.4X1x–T47.4X4x, T47.5X1x–T47.5X4x, T48.6X1x– T48.6X4x, T48.901x–T48.904x, T49.0X1x–T49.0X4x, T49.1X1x–T49.1X4x, T49.2X1x– T49.2X4x,

T49.3X1x–T49.3X4x, T49.4X1x–T49.4X4x, T49.5X1x–T49.5X4x, T49.6X1x– T49.6X4x, T49.7X1x–T49.7X4x, T49.8X1x–T49.8X4x, T49.91Xx–T49.94Xx, T50.0X1x– T50.0X4x, T50.1X1x–T50.1X4x, T50.2X1x–T50.2X4x, T50.3X1x–T50.3X4x, T50.4X1x– T50.4X4x, T50.5X1x–T50.5X4x, T50.6X1x–T50.6X4x, T50.7X1x–T50.7X4x, T50.8X1x– T50.8X4x, T50.A11x–T50.A14x, T50.A21x–T50.A24x, T50.A91x–T50.A94x, T50.B91x– T50.B94x, T50.Z11x–T50.Z14x, T50.Z91x–T50.Z94x, T50.901x–T50.904x, T50.991x–T50.994x

2. Opioid poisoning ICD-10-CM/PCS codes include T40.0X1x–0X4x, T40.1X1x–1X4x, T40.2X1x–2X4x, T40.3X1x–3X4x, T40.4X1x–T40.4X4x, T40.601x–604x, T40.691x–T40.694x.

3. Heroin poisoning ICD-10-CM/PCS codes include T40.1X1x–1X4x

4. Methadone poisoning ICD-10-CM/PCS codes include T40.3X1x–3X4x

5. Poisoning by other opioids ICD-10-CM/PCS codes include T40.0X1x–0X4x, T40.2X1x–2X4x, T40.4X1x–T40.4X4x, T40.601x–604x

6. Cocaine poisoning: ICD-10-CM/PCS codes include T40.5X1x–T40.5X4x

7. Methamphetamine poisoning ICD-10-CM/PCS codes include T43.621x–T43.621x

[bookmark: _Toc4601341]Appendix 2: Key opioid public health resources
These below resources are intended to serve as a starting point for understanding the opioid crisis. The opioid crisis continues to evolve rapidly and more updated resources regularly become available. Responders should work with requesting jurisdictions to identify the most up-to-date resources and their use in the context of an overdose outbreak investigation. CDC does not control or guarantee the accuracy, relevance, timeliness, or completeness of information contained on external sites. 
1) Background on drug overdose
a. Drug and Opioid-Involved Overdose Deaths — United States, 2013–20171 
b. Overdose Deaths Involving Opioids, Cocaine, and Psychostimulants — United States, 2015–201671
c. 1999-2017 drug overdose death summary2
d. CDC opioid overdose epidemic overview82
e. Contribution of Opioid-Involved Poisoning to the Change in Life Expectancy in the United States, 2000-201583
2) Ongoing surveillance of drug overdose
a. [bookmark: _Toc503930427]NCHS: Most recent preliminary drug overdose death data by state84
b. Annual Surveillance Report of Drug-Related Risks and Outcomes – United States, 201818
i. Annual surveillance summary integrating multiple data sources including NVSS, NSDUH, HCUP, and IQVIA
ii. Provides examples of ICD-9 and ICD-10 codes for drug overdose.  
c. ED visits involving suspected drug and opioid overdoses in ESOOS states
d. CDC WONDER multiple cause of death file
3) Ongoing surveillance of the illicit drug supply and diverted controlled substances by law enforcement
a. National Drug Early Warning System Emerging Threat Reports65
b. Annual national drug threat assessment by DEA: 2018 National Drug Threat Assessment63
c. Annual reports from the National Forensic Laboratory Information System Reports64 
d. NFLIS 2017 Annual Report85
4) Background on heroin and fentanyl
a. Heroin
i. The most updated information about heroin use data is located on CDC’s Opioid Overdose site.86 
ii. Vital Signs: Today’s Heroin Epidemic87
iii. Relationship between Nonmedical Prescription-Opioid Use and Heroin Use88
iv. [bookmark: _Toc503930428]Drug-poisoning Deaths Involving Heroin: United States, 2000–201389
b. Fentanyl 
i. Health advisories issued by CDC related to fentanyl
1. Increases in Fentanyl Drug Confiscations and Fentanyl-related Overdose Fatalities90
2. Influx of Fentanyl-laced Counterfeit Pills and Toxic Fentanyl-related Compounds Further Increases Risk of Fentanyl-related Overdose and Fatalities91
3. Rising Numbers of Deaths Involving Fentanyl and Fentanyl Analogs, Including Carfentanil, and Increased Usage and Mixing with Non-opioids 92
4. Notes from the Field: Fentanyl Drug Submissions — United States, 2010–201793
ii. Fentanyl overdoses
1. Notes from the Field: Overdose Deaths with Carfentanil and Other Fentanyl Analogs Detected — 10 States, July 2016–June 2017 94
2. Deaths Involving Fentanyl, Fentanyl Analogs, and U-47700 - 10 States, July-December 201613 
3. [bookmark: _Toc503930429]Fentanyl Law Enforcement Submissions and Increases in Synthetic Opioid–Involved Overdose Deaths — 27 States, 2013–201458
c. Overlap of heroin and fentanyl overdoses and supply
i. [bookmark: _Toc503930430]Trends in Deaths Involving Heroin and Synthetic Opioids Excluding Methadone, and Law Enforcement Drug Product Reports, by Census Region — United States, 2006–201558
5) Quantifying the role of illicit and prescription opioids in overdose deaths by state
a. Opportunities to Prevent Overdose Deaths Involving Prescription and Illicit Opioids, 11 States, July 2016–June 201772
b. Quantifying the Epidemic of Prescription Opioid Overdose Deaths95
6) Supply of illicit and prescription opioids
a. Reported Law Enforcement Encounters Testing Positive for Fentanyl Increase Across US96
b. Counterfeit Prescription Pills Containing Fentanyls: A Global Threat97
c. National Forensic Laboratory Information System Reports64
i. NFLIS Brief: Fentanyl, 2001-201598
ii. NFLIS Brief: Fentanyl and Fentanyl Related Substances Reported in NFLIS, 2015-201699
7) [bookmark: _Toc503930431]State reports on outbreaks involving fentanyl overdose death
a. Massachusetts
i. Characteristics of Fentanyl Overdose — Massachusetts, 2014–201660 
b. Ohio
i. Increases in Fentanyl-Related Overdose Deaths — Florida and Ohio, 2013–201559 
ii. Overdose Deaths Related to Fentanyl and Its Analogs — Ohio, January–February 2017100
c. California
i. Counterfeit Norco Poisoning Outbreak — San Francisco Bay Area, California, March 25–April 5, 201653
d. Connecticut
i. Multiple Fentanyl Overdoses — New Haven, Connecticut, June 23, 201654
e. Georgia 
i. Notes from the Field: Counterfeit Percocet–Related Overdose Cluster — Georgia, June 201755
f. New Hampshire
i. HotSpot Report101 
g. New York City
i. Increase in drug overdoses deaths linked to increased presence of fentanyl in New York City102
ii. Presence of fentanyl in cocaine contributing to increase in drug overdose deaths: People who use cocaine recreationally at exceptionally high risk of overdose103
h. West Virginia
i. Opioid Overdose Outbreak — West Virginia, August 201656

8) Additional investigation guidance
a. Laboratory Testing for Opioids, Michael Milone, Journal of Medical Toxicology104
b. Using Literal Text from the Death Certificate to Enhance Mortality Statistics:  Characterizing Drug Involvement in Deaths105
c. Prescription Drug Overdose Data & Statistics guide to ICD-9-CM and ICD-10 codes Related to Poisoning and Pain106
d. Prescription Drug Overdose Data & Statistics Guide: CDC WONDER Multiple Causes of Death Dataset107
e. From Epi to Policy: Prescription Drug Overdose: State Health Department Training and Technical Assistance Meeting108
f. HIV Infection Linked to Injection Use of Oxymorphone in Indiana, 2014-2015109

9) Strategies to address the overdose crisis
a. Evidence based-strategies for Preventing Opioid Overdose: What’s Working in the United States49
b. Elements of a Comprehensive Public Health Response to the Opioid Crisis110

10) Other Key CDC Publications can be found here and includes the most recent CDC publications since the development of this guide (Journal articles, MMWRs, CDC Vital signs, Surveillance Reports).111

11) Opioid Overdose Epidemic Background Publications: 
a. Association Between Opioid Prescribing Patterns and Opioid Overdose-Related Deaths112
b. New Persistent Opioid Use After Minor and Major Surgical Procedures in US Adults113
c. Characteristics of Initial Prescription Episodes and Likelihood of Long-Term Opioid Use — United States, 2006–2015114
d. The role of opioid prescription in incident opioid abuse and dependence among individuals with chronic noncancer pain.115
e. Effect of Opioid vs Nonopioid Medications on Pain-Related Function in Patients With Chronic Back Pain or Hip or Knee Osteoarthritis Pain: The SPACE Randomized Clinical Trial.116
f. Heroin use and heroin use risk behaviors among nonmedical users of prescription opioid pain relievers - United States, 2002-2004 and 2008-2010. 117
g. Relationship Between Nonmedical Prescription Opioid Use and Heroin Use118
h. Mandatory Provider Review And Pain Clinic Laws Reduce The Amounts Of Opioids Prescribed And Overdose Death Rates119
i. Prescription Drug Monitoring Programs and Opioid Death Rates-Reply120
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[bookmark: _Toc4601342]Appendix 3: Abbreviations
· ARCOS: Automation of Reports and Consolidated Orders System
· CDC: Centers for Disease Control and Prevention
· DEA: Drug Enforcement Agency
· ESOOS: Enhanced State Opioid Overdose Surveillance
· FBI: Federal Bureau of Investigation
· HCUP: Healthcare Cost and Utilization Project
· ME/C: Medical Examiners / Coroners 
· MMWR: Morbidity and Mortality Weekly Report
· NAS: Neonatal Abstinence Syndrome
· NDEWS: National Drug Early Warning System
· NEMSIS: National EMS Information System
· NFLIS: National Forensic Laboratory Information System
· NHANES: National Health and Nutrition Examination Survey
· NSDUH: National Survey on Drug Use and Health
· NSSP: National Syndromic Surveillance Program
· ORS: Overdose Response Strategy
· PBSS: Prescription Behavior Surveillance System
· PDMP: Prescription Drug Monitoring Program
· PRAMS: Pregnancy Risk Assessment Monitoring System
· SAMHSA: Substance Abuse and Mental Health Services Agency
· SUDORS: State Unintentional Drug Overdose Reporting System
· TEDS: Treatment Episode Data Set
· UCR: Uniform Crime Reporting
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