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From 2010 to 2015, annual overdose deaths involving 
opioids in the United States increased by nearly 57%, with a 
notable rise in deaths attributed to synthetic opioids other 
than methadone (hereafter referred to as synthetic opioid 
overdose deaths), which rose from 3,007 to 9,580, an 
increase of 219%.1  Synthetic opioids are made from 
chemicals in a lab, and include such drugs as fentanyl, 
tramadol, and DemerolTM.   

The dramatic rise in synthetic opioid overdose deaths has likely been driven primarily by a rise in deaths 
involving fentanyl,2 which is manufactured legally for medical use, but can also be produced illicitly and 
sold on the illegal drug market – often mixed with or sold as heroin.  The increase in synthetic opioid 
overdose deaths from 2010 to 2015 has had varying impact on different regions of the United States; 
having disproportionately impacted the Midwest, Northeast, and some Southern states.2   
 
 
In this data brief, we compare trends in synthetic opioid overdose deaths in 12 states to trends 
in the supply of illicitly manufactured fentanyl (IMF) in those states, as well to trends in 
prescribing rates for prescription fentanyl. These comparisons provide evidence for the 
dominant role of IMF in the rise of synthetic opioid overdose deaths in several regions of the 
U.S., particularly in states east of the Mississippi River. 
 

 

NVSS (Overdose Deaths) 
The National Vital Statistics System is an inter-governmental data sharing system which utilizes 
various forms of vital statistics for the entire population of the United States.  The system involves 
coordination between the different state health departments and the National Center for Health 
Statistics. 
 
NFLIS  (Drug Submissions)  
The National Forensic Laboratory Information System (NFLIS) is a program administered by the Drug 
Enforcement Administration that systematically collects drug identification results from drug cases 
submitted for analysis to national, state, and local forensic laboratories from around the U.S.    
 
PBSS (Prescribing Rates)  
The Prescription Behavior Surveillance System (PBSS) collects prescription drug monitoring program 
(PDMP) data from 12 states – California, Delaware, Florida, Idaho, Kentucky, Louisiana, Maine, Ohio, 
Texas, Virginia, Washington, and West Virginia –referred to in this report as PBSS states.  The system 
uses these data to calculate aggregate indicators of controlled substance prescribing behaviors, such 
as the rate of opioids prescribed per 1,000 population and average dose prescribed.  
 

From 2010-2015,  

synthetic opioid 

overdose deaths rose 
from around 3,000 
to over 9,500.1 
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States See Sharp Rise in Overdose Death Rates  
Involving Synthetic Opioids 

 
 
The national rate of overdose deaths involving synthetic opioids was at or below 1 per 100,000 from 
2010 through 2013, then more than tripled from 2013 to 2015, reaching 3.1 per 100,000.1 This rapid rise 
is reflected in similar increases in synthetic opioid overdose death rates in several PBSS states located 
east of the Mississippi river, including West Virginia, Ohio, Maine, Kentucky, and Florida.  However, in 
PBSS states west of the Mississippi river (Washington, Louisiana, Texas, and California) much lower and 
more stable rates of synthetic opioid overdose deaths were observed during this time period (Figure 1). 
 
Figure 1. Annual rates of synthetic opioid overdose deaths rose dramatically in many, but not all 
PBSS states during 2010-2015.  
 

 
 
States are shown in order of death rates in 2015. No reliable data on rates for synthetic opioids were available from Idaho. Missing data 
for other states indicates no reliable data on rates were available for those years. It is important to note that states differ in the 
completeness of reporting of the drugs involved in overdose deaths. For example, in 2015, information on the specific drugs involved 
was not available for more than 20% of the drug overdose deaths in Kentucky, Delaware, Florida and California. For Louisiana, more 
than 50% of the drug overdose deaths lacked information on the specific drugs involved. The quality of the data and the improvement 
over time should be considered when showing state rates for deaths involving specific drugs. 
 

Illicitly Manufactured Fentanyl on the Rise 
During 2010-2015, dramatic changes were also occurring in the 
illegal drug market.  Data from the DEA’s National Forensic 
Laboratory Information System (NFLIS) indicate that drug 
submissions (drug cases submitted to laboratories for analysis) 
testing positive for illicitly manufactured fentanyl rose dramatically 
in several PBSS states, particularly Ohio, Florida, Virginia, and 
Kentucky (Figure 2a).   
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Figure 2a. Annual submissions of illicitly manufactured fentanyl rose dramatically in four PBSS 
states located east of the Mississippi River. 
 

 
 
Sudden increases in drug submissions testing positive for illicitly manufactured fentanyl also occurred in 
some of the other PBSS states during this time period, including California, West Virginia, and Maine, 
though on a much smaller scale compared to the four states mentioned above.  (Note the vastly different 
scale of the vertical axis in Figure 2b).   
 
Figure 2b. Drug submissions testing positive for illicitly manufactured fentanyl in the remaining 
PBSS states. 
 

 

States shown in order of numbers of submission testing positive for fentanyl in 2015.  Drug submission data were incomplete for 
Delaware and thus were excluded from this analysis. 
 
Prescription Fentanyl Rates Remain Steady 
In contrast to the rising supply of illicitly manufactured fentanyl during 2010-2015, prescribing rates for 
pharmaceutical fentanyl in PBSS states remained fairly stable. In fact, some states with high numbers of 
drug submissions testing positive for illicitly manufactured fentanyl and high rates of synthetic opioid 
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. 

 

overdose deaths (e.g., Ohio, Kentucky) actually experienced decreasing levels of pharmaceutical fentanyl 
prescribing rates overall during this time period (see circles in Figure 4).    
 
Figure 4. Annual fentanyl prescription rates remained relatively stable and included some 
decreases. 
 

 
States shown in order of mean prescribing rate for the period from 2010 to 2015.  Not all PBSS states were able to provide prescription 
data for all years in this period. 
 
What This Means 
 
Overall, these data strongly suggest that illicitly manufactured fentanyl (IMF) is the main driver of the 
recent increase in deaths involving synthetic opioids and has disproportionately affected states in the 
Midwest, Northeast, and parts of the South. Increasing numbers of synthetic opioid overdose deaths in 
states with increasing levels of drug submissions testing positive for fentanyl highlights the need for close 
collaboration between public health and public safety in order to optimize the response to the ongoing 
opioid epidemic.   
 
What Can Be Done 
 
The following recommendations can be found among those listed in CDC’s October 26, 2015 Health 
Advisory “Increases in Fentanyl Drug Confiscations and Fentanyl-related Overdose Fatalities.” 
 
Preventing Overdoses with Naloxone 
A vital means by which promoters of both public health and safety can 
work together to respond to IMF overdose deaths is through the 
expanded use of naloxone. Naloxone is a safe and effective antidote to 
all opioid-related overdoses, including fentanyl, and is a critical tool in 
preventing fatal opioid overdoses.3, 4   Depending on state and local 
laws, this medication can potentially be administered effectively by 
EMS, law enforcement,5 people at high risk for overdose,6 or family and 
friend bystanders who have obtained the medication.7   
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Health Care Providers 
 Increase the amount of naloxone on hand for first responders such as law enforcement and other 

EMS personnel.8 
 Recognize and treat opioid overdose patients, with particular focus on how to respond to fentanyl 

and acetyl fentanyl overdose.8  
 Understand that multiple doses of naloxone may need to be administered per fentanyl overdose 

event because of the drug’s increased potency relative to other opioids.9 
 

Harm Reduction Organizations 
 Expand naloxone access to persons at risk for opioid-related overdose and their family members10 

and train those using drugs how to effectively administer naloxone. 
 Provide take-home naloxone kits and encourage people who use heroin and/or misuse opioid 

analgesics—or know people that do—to carry them. 
 

Improving Detection of Fentanyl Outbreaks 
Other critical steps can be taken by public health departments, medical examiners and coroners, and law 
enforcement to improve the detection of fentanyl outbreaks. 
 
Public Health Departments 

 Explore methods for more rapidly detecting drug overdose outbreaks, including fentanyl,11 by 
using existing surveillance systems such as medical examiner data, emergency medical services 
data or near real-time emergency department data. 

 In critical areas, consider asking emergency departments to report fatal and nonfatal opioid 
overdose cases within 48 hours.12 

 Identify and track decedent demographics and risk factors, along with geographic concentrations 
of cases, to better inform public health surveillance and overdose prevention efforts.13 

 
Medical Examiners/Coroners 

 Screen specimens from fatal drug overdose deaths using an 
enzyme-linked immunosorbent assay (ELISA test) with the 
capacity to detect fentanyl.  

 Implement standardized mechanisms for determining cause of 
death and methods of reporting to ensure death reports are 
complete and accurate.14  

 
Law Enforcement 

 Test drug samples seized or collected by law enforcement or found at the scene of death to detect 
fentanyl or fentanyl analogs.15 

 Prioritize and expedite testing of drug samples taken from drug overdose scenes, if possible.  
 Share data on fentanyl and acetyl-fentanyl drug seizures with local health departments, coroners, 

and medical examiners.  
 
 
 
About PBSS: The Prescription Behavior Surveillance System (PBSS) provides epidemiological analyses of de-identified data from 
state prescription drug monitoring programs to help target and evaluate interventions aimed at reducing prescription drug abuse 
and diversion. For further information, see pdmpassist.org. 
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and Prevention (CDC), Division of Unintentional Injury Prevention. 
 



Prescription Behavior Surveillance System      PDMP Center of Excellence, Heller School, Brandeis University             6 
 

References 

1 Centers for Disease Control and Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-2015 on CDC 
WONDER Online Database, released 2016.  
 
2 Gladden RM, Martinez P, Seth P. Fentanyl Law Enforcement Submissions and Increases in Synthetic Opioid–Involved Overdose Deaths 
— 27 States, 2013–2014. MMWR Morb Mortal Wkly Rep 2016;65:837–843. http://dx.doi.org/10.15585/mmwr.mm6533a2 
 
3 U.S. Department of Health and Human S. Opioid Abuse in the United States and Department of Health and Human Services Actions to 
Address Opioid-Drug-Related Overdoses and Deaths. Journal of Pain & Palliative Care Pharmacotherapy [serial online]. June 2015; 
29(2):133-139. http://aspe.hhs.gov/sp/reports/2015/OpioidInitiative/ib_OpioidInitiative.pdf 
 
4 SAMHSA opioid overdose toolkit. https://store.samhsa.gov/shin/content/SMA13-4742/Overdose_Toolkit_2014_Jan.pdf 
 
5 Davis C, Carr D, Southwell J, Beletsky L. Engaging law enforcement in overdose reversal initiatives: Authorization and liability for 
naloxone administration. American Journal of Public Health [serial online]. June 11, 2015. 
http://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2015.302638?url_ver=Z39.882003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=
cr_pub%3Dpubmed 
 

6 Coffin P, Sullivan S. Cost-effectiveness of distributing naloxone to heroin users for lay overdose reversal. Ann Intern Med. 2013:158:1-
9 & Walley A, Xuan Z, Hackman H, et al. Opioid overdose rates and implementation of overdose education and nasal naloxone 
distribution in Massachusetts: interrupted time series analysis. BMJ 2013:346: 1-12. http://www.bmj.com/content/346/bmj.f174.long 
 
7 Wheeler E, Jones T, Gilbert M, et al. Opioid overdose prevention programs providing naloxone to laypersons – United States, 
2014.MMWR: Morbidity & Mortality Weekly Report [serial online]. June 19, 2015; 64(23):631-635. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6324a3.htm 
 
8 Centers for Disease Control and Prevention. Recommendations for Laboratory testing for Acetyl Fentanyl and Patient Evaluation and 
Treatment for Overdose for Synthetic Opioids. HAN Health Advisory. June 20, 2013. http://stacks.cdc.gov/view/cdc/25259 
 
9 Centers for Disease Control and Prevention. Notes from the field: Acetyl fentanyl overdose fatalities - Rhode Island, March-May 2013. 
MMWR: Morbidity & Mortality Weekly Report [serial online]. August 30, 2013; 62(34):703-704. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6234a5.htm 
 
10 Centers for Disease Control and Prevention. Vital Signs: Demographic and Substance Use Trends Among Heroin Users — United 
States, 2002–2013. MMWR 2015; 64(26):719-725. 
 
11 Centers for Disease Control and Prevention. Nonpharmaceutical fentanyl-related deaths--multiple states, April 2005-March 2007. 
MMWR: Morbidity & Mortality Weekly Report [serial online]. July 25, 2008; 57(29):793-796. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5729a1.htm 
 
12 Mercado-Crespo M, Sumner S, Spelke M, Sugerman D, Stanley C. Notes from the field: Increase in fentanyl-related overdose deaths - 
Rhode Island, November 2013-March 2014. MMWR: Morbidity & Mortality Weekly Report [serial online]. June 20, 2014; 63(24):531. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6324a3.htm 
 
13 Levy B. Undetermined risk factors associated with drug overdose deaths, New Mexico – New Mexico, Feb.2014 (Epi-Aid 2012-022). 
 
14 National Association of Medical Examiners Position Paper: Recommendations for the Investigation, Diagnosis, and Certification of 
Deaths Related to Opioid Drugs, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3951636/pdf/13181_2013_Article_323.pdf 
 

15 US Department of Justice, Drug Enforcement Administration. 21 CFR part 1310. Control of a chemical precursor used in the illicit 
manufacture of fentanyl as a list 1 chemical. Federal Register 2007; 72:20039--47. http://frwebgate.access.gpo.gov/cgi-
bin/getpage.cgi?dbname=2007_register&position=all&page=20039. 
 

                                                           


