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Executive Summary
This month’s report highlights content collected from
February 4 to March 3, 2019, regarding the national
opioid crisis. The report features:
•• Trends in opioid-induced deaths derived from
Mission LISA’s proprietary Opioid Mortality
Ecosystem.
•• An analysis projecting a 147 percent increase in
opioid mortality by 2025.
•• The increasing opioid poisoning mortality rates
among children and adolescents.
•• A parallel trend in the growing number of opioids
prescribed to animals by veterinarians.
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Fast Facts
•• A recent JAMA study found that, from 1999
to 2016, mortality rates associated with
synthetic opioids in 28 states more than
doubled every two years.1

•• According to the Centers for Disease Control and
Prevention (“CDC”), roughly 70 percent of
misused prescription opioids are obtained,
stolen, or purchased from friends and family.4

•• A study published by the JAMA estimates a 147
percent increase in the annual number of
opioid overdose deaths, from 33,100 in 2015
to 81,700 in 2025.2

•• Nearly 89 percent of large rural counties
experience a shortage of opioid treatment
programs.5,6

•• The number of illicit opioid users is projected
to increase from 0.93 million in 2015 to 1.50
million by 2025, or roughly 61 percent.3

1 Kiang, M. V., Basu, S., Chen, J., & Alexander, M. J. (2019). Assessment of Changes in the Geographical Distribution of Opioid-Related Mortality Across the United States by
Opioid Type, 1999-2016. JAMA Network Open,2(2). doi:10.1001/jamanetworkopen.2019.0040
2 Chen, Q., Larochelle, M. R., Weaver, D. T., Lietz, A. P., Mueller, P. P., Mercaldo, S., Chhatwal, J. (2019, February 1). Prevention of Prescription Opioid Misuse and Projected
Overdose Deaths in the United States. JAMA Network Open,2(2). doi:10.1001/jamanetworkopen.2018.7621
3 Ibid.
4 Garrity, M. (2019, February 25). Dental health plays significant role in opioid epidemic. Retrieved March 1, 2019, from https://www.beckersdental.com/dentists/34391-dental-health-plays-significant-role-in-opioid-epidemic.html
5 Opioid Use Disorder: Challenges and Opportunities in Rural Communities (2019, February 7). Retrieved February 15, 2019 from https://www.pewtrusts.org/en/research-and-analysis/fact-sheets/2019/02/opioid-use-disorder-challenges-and-opportunities-in-rural-communities
6 Dick, A. W., Pacula, R. L., Gordon, A. J., Sorbero, M., Burns, R. M., Leslie, D., & Stein, B. D. (2015). Growth In Buprenorphine Waivers For Physicians Increased Potential Access
To Opioid Agonist Treatment, 2002–11. Health Affairs,34(6), 1028-1034. doi:10.1377/hlthaff.2014.1205
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Current Events
•• On February 14, the U.S. Department of
Agriculture (“USDA”) announced that funding
priority will be given to telemedicine
applications and programs for addressing
opioid misuse in rural communities.7
•• On February 21, Google, in collaboration with
the Drug Enforcement Administration (“DEA”),
the Department of Health and Human Services
(“HHS”),
CVS,
Walgreens,
and
state
governments, launched an initiative to display
medication disposal locations on Google
Maps.8,9

•• On February 26, Scott Gottlieb, former
Commissioner of the U.S. Food and Drug
Administration (“FDA”), announced that the
agency will require drug companies to initiate
studies on the efficacy of opioids as a chronic
pain treatment and may change labeling
requirements.10

USDA prioritizes investments in telemedicine to address opioid crisis in rural America. (February 15, 2019). Retrieved February 22, 2019, from http://fiddleheadfocus.
com/2019/02/15/news/community/state/usda-prioritizes-investments-in-telemedicine-to-address-opioid-crisis-in-rural-america/
8 Drees, J. (2019, February 21). Google to tackle opioid epidemic by adding drug disposal locations to Maps. Retrieved February 26, 2019, from https://www.beckershospitalreview.com/opioids/google-to-tackle-opioid-epidemic-by-adding-drug-disposal-locations-to-maps.html
9 GlobalData Healthcare. (2019, February 26). Google Maps finds a role in tackling the US opioid crisis. Retrieved February 26, 2019, from https://www.pharmaceutical-technology.com/comment/us-opioid-crisis-google/
10 Shoot, B. (2019, February 27). Drug Companies Must Fund Opioid Studies to Curb Overdose Epidemic, Says FDA Commissioner. Retrieved March 5, 2019, from http://fortune.
com/2019/02/26/fda-opioid-epidemic-fentanyl-overdose-naloxone/
7
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Original Analysis:
Mortality Trends
The Opioid Mortality Ecosystem
The Mission LISA Opioid Mortality Ecosystem
(“OME”) is a proprietary platform that uses deep web
mining and machine learning to rapidly aggregate
massive volumes of open-source data related to
opioid-induced overdoses nationwide. The Ecosystem
captures publicly available data from social
media platforms, as well as news and media
outlets, to identify posts that mention the death of a
family member, friend, or acquaintance who died of an
opioid overdose.
The purpose of the OME is to help define the scope
of opioid-induced overdoses nationally. The OME aims
to provide information on the number of decedents
in a given region, locations of decedents,
demographic information of decedents (including age,
gender, race, ethnicity, and occupation), as well as
the drug(s) involved in overdoses. Policymakers and
healthcare
service
providers
can
use
this
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data
to
allocate
funding
and
resources
toward evidence-based treatment and prevention in
impacted areas.

Significant Trends
Mission LISA uses human intelligence to extract
specific data points pertaining to individuals
involved in opioid overdoses and individuals related
to overdose victims. To date, the system has
identified 3,991 individuals. Based on content identified
online, individuals are categorized into three
groups: (i) individuals who died from an opioid overdose
(currently 1,643, or 40.9 percent); (ii) living individuals
whose online activity indicated a history of
opioid misuseor current opioid misuse at the time of
data extraction (currently 859, or 21.5 percent); and
(iii) living individuals whose opioid use behavior could
not be determined using open-source data (currently
1,498, or 37.6 percent).

7

Data extracted to date shows that, among
identified decedents, 10.4 percent are under the
age of 20, 60.0 percent are in the 20-35 age group,
10.6 percent are in the 36-55 age group, and 0.6
percent are in the 56-75 age group. Age information
on 18.4 percent of identified decedents could not be
determined based on open-source data. Among
identified living individuals whose online activity
indicated a history of opioid misuse or current
opioid misuse, 3.1 percent are under the age of 20,
29.0 percent are in the 20-35 age group, 9.1 percent
are in the 36-55 age group, and 2.3 percent are in the
56-75 age group. Age information on 56.5 percent of
living individuals with an indication of opioid misuse
could not be determined based on open-source data.
The OME data also shows gender distribution among
identified individuals. Currently, 70.0 percent of all
identified decedents are male and 30.0 percent are
female. Among identified living individuals with an
indication of opioid misuse, 57.0 percent are male,
and 43.0 percent are female.
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Figure 1. Gender Distribution of Identified
Decedents
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30%

Male
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Figure 2 displays the geographic distribution of
identified decedents across states. To date, states
with the highest numbers of identified decedents
are Ohio (141), Pennsylvania (123), New York (97),
Massachusetts (68), and Maine (65). In contrast,
Delaware (2), Idaho (2), Montana (2), Oklahoma (2),
and North Dakota (1) have the lowest number of
identified decedents.
Figure 2. Geographic Distribution of Identified
Decedents

Furthermore, the OME captures substances
involved in overdose deaths, including heroin,
methadone,
morphine,
fentanyl,
oxycodone/
OxyContin, oxymorphone/Opana, and hydrocodone/
Vicodin among others. The leading substances
involved in identified overdose deaths to date are
heroin and fentanyl, which were respectively
responsible for 57 percent and 18.7 percent of fatal
overdoses captured online.
Mission LISA’s OME data extraction is ongoing.
Analysis with additional data points will be presented and
updated monthly.
Table 1: Percentage of Overdose Deaths Involving
Heroin and Fentanyl by Age
Age Group

Heroin

Fentanyl

0-19
20-35
36-55
56-75

48.2%
70.0%
60.5%
27.3%

24.7%
16.1%
19.8%
27.3%

Mission LISA’s OME data extraction is ongoing.
Analysis with additional data points will be presented
and updated monthly.
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Epidemic Tracking
Opioid-related Mortality Projected to Grow
in Coming Years
A study published on February 1, by the JAMA,
estimates that the opioid crisis will continue to worsen
over the next few years. Using 2002 to 2015 data from
the National Survey on Drug Use and Health (“NSDUH”)
and the CDC, researchers projected the number of
individuals using opioids from 2016 to 2025.
According to study findings, the annual number of opioid
overdose deaths may reach 81,700 by 2025, a 147
percent increase from 2015.11
Findings were drawn based on the Opioid Policy
Model, a mathematical model used to simulate
the opioid crisis from 2002 to 2025. The model was
calibrated to reproduce trends of opioid misuse and
overdose deaths up to 2015 and was used to simulate
the trajectory for 2016 through 2025. The 2002 to 2015
NSDUH data included more than 55,000 respondents

each year. CDC data on deaths related to prescription
opioids, heroin, fentanyl, and other synthetic opioids
from the same period was also used.12
According to the study, 700,400 opioid overdose
deaths are projected between 2016 and 2025.
Specifically, 80 percent would be attributed to
illicit opioids, such as heroin and illicit fentanyl. The
number of illicit opioid users is estimated to increase
from 0.93 million in 2015 to 1.50 million by 2025, a 61
percent increase.13
The study highlights the changing nature of the
opioid epidemic as the number of illicit opioid users is
expected to continue to increase substantially. More
users are also initiating opioid use with illicit opioids,
unlike historical trends where prescription misuse
served as a pathway to heroin use. Additionally, the
lethality of illicit opioids has been increasing rapidly,
driven by the infiltration of potent fentanyl. This trend
has led to increased overdose deaths.14

11 Chen, Q., Larochelle, M. R., Weaver, D. T., Lietz, A. P., Mueller, P. P., Mercaldo, S., … Chhatwal, J. (2019). Prevention of Prescription Opioid Misuse and Projected Overdose
Deaths in the United States. JAMA Network Open, 2(2), e187621–e187621. https://doi.org/10.1001/jamanetworkopen.2018.7621
12 Ibid.
13 Ibid.
14 Ibid.
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Results
also
show
challenges
in
reducing
overdose deaths through prevention efforts alone.
Researchers concluded that even substantial
decreases in the incidence of prescription opioid
misuse – achieved through highly successful
prevention measures – would result only in a 3.8
percent to 5.3 percent decrease in opioid overdose
deaths from 2016 to 2025. Addressing the opioid
overdose crisis in the coming years requires using
“multiple policy levers simultaneously, i.e., prevention,
treatment, and harm reduction, to alter the projected
course.”15

15

Ibid.
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Pediatric Opioid Overdose Deaths on the
Rise
Prescription and illicit opioid use continue to
affect Americans across all age groups. According to
researchers, millions of children and adolescents
across the country are routinely exposed to potent
opioids in their homes and schools. A study published
by the JAMA reports that opioid poisoning mortality
rate among children and adolescents increased 268.2
percent from 1999 to 2016.16
Based on study findings, 8,986 pediatric deaths were
attributed to prescription and illicit opioid poisonings
between 1999 and 2016. Among all opioid deaths
in children and adolescents, roughly 88.1 percent
occurred among those aged 15 to 19 years, the
age group with the highest annual mortality rates.
Moreover, mortality rates among children aged 0 to 4
years, which accounted for roughly 6.7 percent of all
pediatric opioid overdose deaths, increased steadily

over time.17,18
Over the 18 years, a total of 1,872 deaths among
adolescents aged 15 to 19 involved heroin. In this
age group, heroin mortality rates increased by 404.8
percent whereas prescription opioid mortality rates
increased by 94.7 percent. Furthermore, of the 1,508
opioid deaths among adolescents aged 15 to 19
between 2014 and 2016, 31.0 percent were
attributed to synthetic opioids. Between 1999 and
2016, 80.8 percent of all pediatric deaths were
unintentional, 61.6 percent occurred outside of a
medical facility, and 38 percent occurred at home.19
Additionally, a number of studies show adolescents
treated for sports injuries and headaches may have
greater access to opioid prescriptions, putting them
at higher risk of misuse.20,21 Curbing this alarming
trend in children and adolescents require increased
efforts from public health officials, policymakers, and
parents.

16 Gaither, J. R., Shabanova, V., & Leventhal, J. M. (2018). US National Trends in Pediatric Deaths From Prescription and Illicit Opioids, 1999-2016. JAMA Network Open, 1(8).
doi:10.1001/jamanetworkopen.2018.6558
17 Ibid.
18 Kashef, Z. (2019, January 04). Child deaths from opioids nearly tripled in recent years, says Yale study. Retrieved January 22, 2019, from https://news.yale.edu/2018/12/28/
child-deaths-opioids-nearly-tripled-recent-years-says-yale-study
19 Gaither, J. R., Shabanova, V., & Leventhal, J. M. (2018). US National Trends in Pediatric Deaths From Prescription and Illicit Opioids, 1999-2016. JAMA Network Open, 1(8).
doi:10.1001/jamanetworkopen.2018.6558
20 Veliz, P., Epstein-Ngo, Q. M., Meier, E., Ross-Durow, P. L., Mccabe, S. E., & Boyd, C. J. (2014). Painfully Obvious: A Longitudinal Examination of Medical Use and Misuse of Opioid
Medication Among Adolescent Sports Participants. Journal of Adolescent Health,54(3), 333-340. doi:10.1016/j.jadohealth.2013.09.002
21 Devries, A., Koch, T., Wall, E., Getchius, T., Chi, W., & Rosenberg, A. (2014). Opioid Use Among Adolescent Patients Treated for Headache. Journal of Adolescent Health,55(1),
128-133. doi:10.1016/j.jadohealth.2013.12.014
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Veterinarians Opioid Prescriptions Increase
Amid the Epidemic
A study published on January 11, by the JAMA,
identifies an increased number of opioids
prescribed to pets in Pennsylvania, a parallel trend
to the growing number of opioid prescriptions from
doctors to human patients. The study used data
collected from the University of Pennsylvania School
of Veterinary Medicine from January 1, 2007 to
December 31, 2017. State-level veterinarian
prescribing data was also used for comparison to
ensure data consistency.22
Researchers examined the prescriptions of four
opioids – codeine tablets, hydrocodone, tramadol,
and fentanyl patches – mainly prescribed to dogs
and cats. There were 366,468 patient visits during the
study period. A total of 105,183,689 tramadol tablets,
97,547 hydrocodone tablets, 38,939 codeine tablets,
and 3,153 fentanyl patches were prescribed to dogs
(73.0 percent), cats (22.5 percent), and exotic animals

(4.5 percent). While veterinary visits only increased
by 12.8 percent, researchers found that opioid use as
measured in morphine milligram equivalents (“MME”)
increased by 41.2 percent during the eleven-year
period.23,24
According to Jeanmarie Perrone, senior author of
the study, Professor of Emergency Medicine, and
Director of Medical Toxicology at Penn Medicine, “As
we are seeing the opioid epidemic press on, we are
identifying other avenues of possible human
consumption and misuse. Even where the increase
in prescribed veterinary opioids is well intended by
the veterinarian, it can mean an increased chance
of leftover pills being misused later by household
members, sold or diverted, or endangering young
children through unintentional exposure. The results
of this study suggest that by assessing the rate of
veterinary opioid prescriptions, we can develop
strategies to reduce both human and animal health
risks associated with increasing use.”25

22 Clarke, D. L., Drobatz, K. J., Korzekwa, C., Nelson, L. S., & Perrone, J. (2019). Trends in Opioid Prescribing and Dispensing by Veterinarians in Pennsylvania. JAMA Network
Open,2(1). doi:10.1001/jamanetworkopen.2018.6950

Ibid.
Farber, M. (2019, January 12). Painkillers for dogs, cats may be worsening human opioid crisis: Study. Retrieved February 6, 2019, from https://www.foxnews.com/health/
painkillers-for-dogs-cats-may-be-worsening-human-opioid-crisis-study
25 Does Opioid Use in Pets Create Higher Risk for Abuse in Humans – PR News. (2019, January 11). Retrieved February 27, 2019, from https://www.pennmedicine.org/news/
news-releases/2019/january/does-opioid-use-in-pets-create-higher-risk-for-abuse-in-humans
23
24
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Although the study does not indicate a causal
relationship between increased prescriptions for
pets and increased misuse by humans, data suggests
veterinary prescriptions may create a pathway for
opioid diversion and misuse. Additionally, efforts in
educational campaigns and programs surrounding
opioid misuse have not been replicated for
veterinarians. Specifically, 73 percent of veterinarians
reported receiving little education about opioid
misuse during training. As more misusers attempt to
obtain opioids from veterinarians due to increased
scrutiny of medical and dental prescribing, the group
becomes more vulnerable to fraud.26

a limit on the amount of opioids veterinarians can
prescribe to a patient (animal). In twenty states,
veterinarians are required to report opioid
prescriptions to a central database.27

Several states have taken measures to prevent
the misuse of opioids prescribed to animals.
Pennsylvania state legislators are working with the
Pennsylvania Veterinary Medical Association to
develop best practices for opioid dispensing by
veterinarians. Maine and Colorado now require
background checks on the pet owners’ opioid
prescription histories before an opioid prescription
is written. Alaska, Connecticut, and Virginia placed

Clarke, D. L., Drobatz, K. J., Korzekwa, C., Nelson, L. S., & Perrone, J. (2019). Trends in Opioid Prescribing and Dispensing by Veterinarians in Pennsylvania. JAMA Network
Open,2(1). doi:10.1001/jamanetworkopen.2018.6950
27 Does Opioid Use in Pets Create Higher Risk for Abuse in Humans – PR News. (2019, January 11). Retrieved February 27, 2019, from https://www.pennmedicine.org/news/
news-releases/2019/january/does-opioid-use-in-pets-create-higher-risk-for-abuse-in-humans
26
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Appendix A:
Mission LISA Overview
Mission LISA is a data aggregation project
surrounding the opioid crisis in America. The
objective of the project is to leverage publicly
available data to fill knowledge gaps relevant to
opioid addiction prevention, treatment, and
interdiction.
Intelligence
developed
through
Mission LISA is used to publish recommendations for
policy changes, addiction treatment pathways, and
prescription protocols based on the most timely
and relevant predictive indicators of addiction and
mortality risk.
Early stage outcomes on addiction and mortality
caused by prescription and illicit opioids are
beginning to reveal the power laws, or distributions,
of addiction and overdose — a defined set of variables
and conditions that drive the crisis. These insights are
used to direct policy and treatment recommendations
published by the Mission LISA team and its
advisory board. Analytics on nationwide treatment
efficacy is another critical area of our research. More
relevant and timely data increases transparency
© 2019 Lumina Analytics, LLC. No Claim to Original U.S. Government Works or Cited Materials.

around government-funded treatment programs and
is useful for directing the allocation of funding and
resources to programs with the highest historical rates
of success.
Our research illuminates contradictions in policy
and prescription protocols across physicians,
hospitals, and insurers. Insights gained through this
analysis yield data-driven policy recommendations and
opportunities to enhance and streamline opioid
addiction care and pain treatment. Through
Mission LISA, we seek to alleviate the crisis nationally by
lessening instances of opioid-induced overdose and
addiction.
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Appendix B:
How to Read This Report
The Mission LISA Opioid Crisis Intelligence
Report provides discussion and analysis of key data,
events, and trends surrounding the national opioid
epidemic. Analysis draws on data observed in Lumina’s
proprietary Mission LISA data systems and
published across news media platforms over the past
month. Our analysts capture data relevant to crisis
prevention, addiction treatment, policy, and
ongoing interdiction efforts from across the Internet
to pinpoint critical developments in the national
discussion.
Each report begins with an executive summary of
its contents. The executive summary is followed by
a commentary that describes current trends and
analysis drawn from ongoing Mission LISA data
aggregation and development. Finally, the report
includes a number of key stories curated for readers
by the Mission LISA staff.
The report is broken down by content category for
expedited navigation. We summarize relevant
© 2019 Lumina Analytics, LLC. No Claim to Original U.S. Government Works or Cited Materials.

articles to highlight important findings and insights
and underline action items derived from new
intelligence. The purpose of this report is to inform
understanding of the national crisis and provide
recommendations for data-driven solutions to curb
opioid-induced mortality and addiction.

