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ABSTRACT

Objectives The Maine Diversion Alert Program grants
healthcare providers access to law enforcement data on
drug charges. The objectives of this report were to analyse
variations in drug charges by demographics and examine
recent trends in arrests, prescriptions of controlled
substances and overdoses.

Design Observational.

Setting Arrests, controlled prescription medication
distribution and overdoses in Maine.

Participants Drug arrestees (n=1272) and decedents
(n=2432).

Primary outcome measures Arrestees were analysed by
sex and age. Substances involved in arrests were reported
by schedule (I-V or non-controlled prescription) and into
opioids, stimulants or other classes. Controlled substances
reported to the Drug Enforcement Administration (2007—
2017) were evaluated. Drug-induced deaths (2007-2017)
reported to the medical examiner were examined by the
substance(s) identified.

Results Males were more commonly arrested for
stimulants and schedule Il substances. More than two-
thirds of arrests involved individuals under the age of 40.
Individuals age >60 were elevated for oxycodone arrests.
Over three-fifths (63.38%) of arrests involved schedule Il-
IV substances. Opioids accounted for almost half (44.6%)
of arrests followed by stimulants (32.5%) and sedatives
(9.1%). Arrests involving buprenorphine exceeded those
for oxycodone, hydrocodone, methadone, tramadol and
morphine, combined. Prescriptions for hydrocodone
(—56.0%) and oxycodone (—46.9%) declined while
buprenorphine increased (+58.1%) between 2012 and
2017. Deaths from 2007 to 2017 tripled. Acetylfentanyl
and furanylfentanyl were the most common fentanyl
analogues identified.

Gonclusions Although the overall profile of those arrested
for drug crimes in 2017 involve males, age <40 and
heroin, exceptions (oxycodone for older adults) were
observed. Most prescription opioids are decreasing while
deaths involving opioids continue to increase in Maine.

INTRODUCTION

Substance use disorders and overdoses are
important health issues facing the USA.
There were approximately 72000 overdose
deaths in 2017 with two-thirds due to opioids."
The Maine Diversion Alert Program (DAP)

Strengths and limitations of this study

» All arrests involving illicit or licit drugs reported to
the Diversion Alert Program of Maine in 2017 were
examined.

» Controlled substance transactions reported to the
Drug Enforcement Administration were evaluated.

» Drug-induced deaths (n=2432) reported to the
Maine Office of Medical Examiner were analysed.

» These complementary results from Maine may not
generalise to larger states with younger or more di-
verse populations.

is an electronic resource available statewide
since 2013 and was developed to combat
drug diversion.” Law enforcement agencies
report information on individuals facing
charges for drug-rrelated crimes to a data-
base shared with healthcare providers.”® This
information is used to manage care plans so
that further diversion of prescription drugs is
limited.” Arrestee demographics, drug(s) and
offence(s) are relayed to the DAP to support
prevention research and monitoring.” *°

Variations in drug use by sex and by age are
of interest since women and the elderly have
been overlooked.”™ Drug misuse prevalence
in the elderly may be underestimated due
to addiction being mistaken for dementia,
depression'” or so-called ‘pseudoaddiction’."’
Female gender was a risk factor for substance
use disorders among the elderly.'* A higher
percentage of adult women in Maine received
prescriptions for opioids, benzodiazepines
and stimulants than did men.* However, men
in the USA generally report more illicit drug
use of almost all varieties.’

Use of controlled substances is changing
in the USA.* > ' Relative to their peak
in 2011, there were decreases by drug
weight nationally in oxycodone (-13.8%),
morphine (-18.9%), fentanyl (-21.4%) and
hydrocodone (-28.4%) in 2016.> A 25%
production quota reduction of controlled
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substances by the Drug Enforcement Administration
(DEA) in 2018'* may be anticipated to result in further
decreases. Buprenorphine, used to treat an opioid
use disorder (OUD), showed a pronounced eleva-
tion (+75.2%).° Although there are concerns about
buprenorphine access, particularly in rural areas, 15 of
the 16 Maine counties has at least one physician and
one advanced-practice provider waivered to prescribe
buprenorphine.'”

Overdoses are complex events that often involve
multiple drugs of different classes (illicit, prescription,
over the counter and alcohol) and pre-existing health
vulnerabilities. Their incidence and reported origin
should be interpreted with caution.'®'” The US Centers
for Disease Control and Prevention (CDC) recognises
the varying quality of overdose determinations and
classified states into three different categories: very
good to excellent (25 states including Maine), good
(7 states), and other (presumably less than good, 18
states).'® Testing practices depend on priorities and
resources with variability across municipalities, espe-
cially for the more expensive confirmatory testing.'?
Unfortunately, the drug implicated in over one-third of
unintentional overdose deaths in five states was coded
as ‘unspecified’."”

The epidemic of opioid overdoses has transitioned
from prescription opioids to heroin to illicitly manufac-
tured fentanyl.'* Although there are scores of known
fentanyl analogues, WHO has paid particular attention to
acetylfentanyl, butyrylfentanyl, acryloylfentanyl, carfen-
tanil, furanylfentanyl and ocfentanil.* Acetylfentanyl
can be an artefact in the synthesis of illicit fentanyl.”'

A. Opioids (N=719)

48.82% heroin (1)

20.45% buprenorphine (1l1)
15.30% fentanyl (1)

9.46% oxycodone (I1)
1.81% hydrocodone (I1)
1.39% methadone (1)
0.97% tramadol (IV)
0.14% morphine (1)
1.67% other (-)

oEREOEoOmE

C. Sedatives (N=146)

53.42% alprazolam (IV)
23.97% clonazepam (IV)
7.53% lorazepam (IV)
4.11% diazepam (IV)
2.05% ketamine (IV)
1.37% butalbital (IV)
7.53% other (IV)

B00B00E

E. Miscellaneous pharmaceutical (N=108)

24.76% gabapentin (Rx)
11.43% cyclobenzaprine (Rx)
8.57% trazodone (Rx)

7.62% quetiapine (Rx)
6.67% clonidine (Rx)

5.71% hydroxyzine (Rx)
35.24% 32 others (-)

BE0EOOE

Figure 1

Carfentanil, an agent approved for veterinary use, has
been identified in Ohio fatalities.”* The vast majority of
illicit fentanyl and analogue deaths were male.”’

The primary objective of this report was to provide an
updated®*® account of trends in drug charges as reported
to the DAP and analyse variations in drug charges by sex
and age. A secondary objective was to obtain information
about how controlled substances and drug deaths have
been changing over the last decade in Maine.

METHODS

Subjects

Law enforcement personnel submitted information
regarding age, sex, town of residence, drug(s), offence,
arrest date and reporting agency for persons with arrests/
summons to the Maine DAP in 2017 who were age >18
(n=1272, 30.5% female, mean age=33.69, SD=9.68,
min=18, max=67).

The DEA’s Automation of Reports and Consoli-
dated Ordering System (ARCOS) monitors controlled
substance transactions in the USA and territories.
ARCOS is a comprehensive pharmacoepidemiology
data source which tracks schedule II and III controlled
substances provided to pharmacies, hospitals, emer-
gency rooms, narcotic treatment programs (NTP),
veterinarians and dentists at private and public (e.g.,
Veterans Affairs, Indian Health Services) facilities.”
Maine has a centralised state medical examiner system
with the Office of the Chief Medical Examiner collecting
information.'®* Maine received funding on 9,/2016 for

B. Stimulants (N=524)

38.74% cocaine (I1)

36.45% crack (I1)

15.08% methamphetamine (I1)
5.53% amphetamine (I1)
3.82% methylphenidate (1)
0.38% other (-)

D. Hallucinogens / other (N=47)

59.57% marijuana (1)

25.53% MDMA/MDA (1)

4.26% LSD (1)

4.26% mushrooms/psilocybin (1)
4.26% a-PVP/bath salts (1)
2.13% synthetic cannabinoids (1)

F. Other (N=70)

74.29% unspecified drug
14.29% drug paraphernalia
11.43% inhalants

Drugs reported to the Maine Diversion Alert Program by class in 2017. The Federal Controlled Substances

Act schedule is in parentheses. LSD, lysergic acid diethylamide; MDMA, methylenedioxymethamphetamine; MDA,
methylenedioxyamphetamine; PVP, alpha-pyrrolidinopentiophenone.
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Figure 2 Sex and age (A), schedule and sex (B), and heat
map (C) of drug charges reported to the Maine DAP in 2017.
*x° p<0.05versus other ages (A) or versus other schedules
(B).

the CDC Enhanced State Opioid Overdose Surveillance
program.

Procedures
Drugs were categorised as schedule I (high potential for
abuse, no accepted medical use) to V (lowest potential

Table 1 Drugs by class and sex reported to the Maine
Diversion Alert Program in 2017

Males Females Female
Class (N) (1128), % (486), % ratio
Opioids (719) 69.26 30.74 2.25
Stimulants (524) 73.85 26.15 2.821
Sedatives (146) 69.18 30.82 2.24
Misc pharmaceutical 60.19 39.81 1.51%
(108)
Hallucinogens (47) 68.09 31.91 2.13
Other (70) 64.29 35.71 1.80

*¥? p<0.05versus
tnon-stimulants or
Fnon-miscellaneous pharmaceuticals.

for abuse, accepted medical use), prescription or other
(eg, pseudoephedrine) in accordance to the US DEA
Controlled Substance Act. Substances were classified into
six families®: opioids, stimulants, sedatives, hallucinogens,
miscellaneous pharmaceutical or other (unspecified
drug, drug paraphernalia, inhalants, figure 1).

ARCOS data” were extracted as weight (g) per agent
in 2007, 2012 and 2017. Agents whose volumes were
negligible (<10g in 2017) were typically not reported.
Overdose information (2007-2014) was obtained from
the Maine Office of Attorney General.'® 22 The proce-
dures employed in investigating drug deaths included a
comprehensive toxicology screen and quantitative confir-
matory testing (gas chromatography-mass spectroscopy)
by National Medical Laboratories (Bakersfield) 6232

Data analysis

Data were analysed with Epi Info, V.7.2.1.0. A p<0.05
was considered statistically significant although analyses
that met more conservative thresholds were noted. %*
analyses were completed for non-parametric measures
(eg, sex) and t-tests for parametric measures (eg,
drug weights). Heat maps were created with CARTO
and QGIS, V.2.18.19. The term arrests was used inter-
changeably with drug charges which may also include
summonses or indictments. The original spreadsheet
was organised with a single row per offence. However,
some offences (20.0%) involved multiple drugs
(max=7). The dataset was modified so that the unit of
analysis was each unique drug arrest.” ® Agents were
sometimes reported as ‘unspecified drug’, ‘scheduled
drug’ or another similar variation. These agents were
classified as ‘other’. A regional analysis was conducted
by calculating the difference between per cent arrests
(# arrests countywide/total arrests statewide) and
per cent population (county population/state total
population).* Arresting agencies were classified as local:
the department from each city/town; county; state: the
Maine DEA and the Maine State Police or Federal: the
Federal DEA, US Attorney’s Office or Immigration and
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Table 2 Drugs by class and age reported to the Maine Diversion Alert Program database in 2017

Opioids Stimulants Sedatives Hal MP Other
Age 693), % (508), % (146), % (46), % (108), % (70), %
18-29 (609) 37.8** 35.6* 10.5 8.5 8.2 4.4
30-39 (624) 50.6* 30.0 8.5 2.1 5.0 3.9
40-49 (204) 45.6 27.5 8.8 3.9 8.3 5.9
50-59 (108) 38.9 39.8 9.3 1.9 8.3 1.9
>60 (26) 46.2 19.2 3.9 7.7 3.9 19.2*

N is in parentheses.

*2x2%2 p<0.05.

**P<0.001 versus other ages or drug classes.

MP, miscellaneous pharmaceutical; Hal, hallucinogens.

Customs Enforcement. County and state populations
were derived from the US Census Bureau’s 1 April 2017
population estimates. Drug weights from ARCOS were
expressed relative to 2007 and 2012 with a +5%-19%,
20%-39% and >40% change interpreted as small,
moderate and large, respectively. A 2 (year) x 2 (illicit
positive versus negative) x” tested whether the observed
frequencies of drug fatalities differed relative to 2007.

RESULTS

Drug arrests

There were 1272 arrests reported. Multiple drug arrests
per arrestee were separated resulting in 1614 unique drug
charges. Drug offences reported to the DAP included
possession (53.90%), trafficking (21.87%), distribution
(8.92%), possession with intent to distribute (5.64%), oper-
ating under the influence (2.42%), manufacturing (1.12%)
and other (6.13%). Local agencies accounted for over half
of the drug arrests (53.47%), followed by state (24.97%),
federal (13.88%) and county (7.68%) agencies.

Figure 1 shows arrest data by class including opioids
(44.55% of arrests), stimulants (32.47%), sedatives (9.06%),
miscellaneous pharmaceutical (6.69%), hallucinogens
(2.91%) and others (4.34%). Figure 1A illustrates how
heroin, buprenorphine and fentanyl were responsible for
the preponderance (84.57%) of opioid arrests. Cocaine/
crack cocaine and methamphetamine accounted for most
(90.27%) stimulant arrests (figure 1B). Over half of seda-
tive arrests were for alprazolam (figure 1C) and three-fifths
of hallucinogen arrests were for marijuana (figure 1D). The
miscellaneous pharmaceutical included many (38) diverse
non-controlled prescription agents of which gabapentin,
cyclobenzaprine, trazodone and quetiapine constituted the
majority (50.92%, figure 1E). Three-quarters of the other
arrests involved substances whose identity was unknown at
the time of arrest.

Males accounted for over two-thirds of arrests
(69.50%). The average age for males was 33.44
(SD=9.68, min=18, max=67), and the average age of
females was 34.23 (n=386, SD=9.65, min=19, max=67).
Arrestees (n=1246) were grouped by age: 18-29
(87.73% of arrests), 30-39 (38.66%), 40-49 (12.64%),

50-59 (6.69%) and 60-67 (1.61%). Figure 2A compares
arrests by sex and age. Males accounted for two-thirds
of each age group which was significantly different from
older adults (=60). Table 1 compares male and female
arrests by drug category. Relative to the overall pattern
of 2.32 male arrestee relative to each female, there were
an increased number of males for stimulant arrests
and more females for non-controlled pharmaceuticals.
The sex ratio differed between stimulants and opioids
(x*(1)=3.75, p<0.053).

One-quarter (24.85%) of arrests involved a schedule
I drug, 45.04% schedule 11, 9.60% schedule 111, 8.74%
schedule IV, 0.21% schedule V, 6.01% prescrip-
tion (non-controlled) and 5.64% non-prescription.
Figure 2B compares arrests by federal drug classifica-
tion in males and females. Males were significantly
more (p<0.001) likely arrested for schedule II drugs
than females.

Table 2 shows data for arrests of each age group per
drug category. Among arrestees ages 18-29, opioids
were more common (p<0.001) and stimulants were
less common (p<0.03). Among those arrested in ages
30-39, arrests for opioids were elevated (p<0.001).
Arrestees >60 and older were arrested significantly more
than those younger for other substances. For those
under 40, the percentage of heroin arrests (23.11%) was
almost double that for those 50+ (11.94%) (p<0.002).
Conversely, the proportion of arrests for oxycodone for
those 50+ (13.43%) was fivefold higher than that for
those under 40 (2.68%) (p<0.001).

Figure 2C shows arrests per county corrected for popu-
lation. York (-5.6%), Lincoln (-1.6%) and Franklin
(-1.3%) had the lowest and Androscoggin (+2.3%),
Cumberland (+4.7%) and Penobscot (+5.0%) had the
highest arrests.

Prescription drug use

Table 3 shows that although Maine population was stable
over the last decade, use of controlled substances has
undergone dynamic changes. In 2012, there were large
increases in oxymorphone, buprenorphine, hydromor-
phone, lisdexamfetamine and amphetamine but large
decreases in meperidine and cocaine relative to 2007. In
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Table 3 Controlled substances (g) in Maine as reported to the Drug Enforcement Administration’s Automation of Reports and

Consolidated Ordering System

2007 2012 (% of 2007) 2017 (% of 2012)
Opioids
Oxycodone (Il)' 309762 384475 (+24.1) 204308 (-46.8)
Methadone (Il)™ 164090 167642 (+2.2) 126225 (—24.7)
Morphine (II)’ 119823 117676 (—1.8) 65934 (-44.0)
Hydrocodone (II)* 113910 155652 (+36.6) 68460 (-56.0)
Codeine (Il)’ 72375 63062 (-12.9) 41556 (-34.1)
Buprenorphine (11l)"° 11343 24481 (+115.8) 38720 (+58.1)
Meperidine (I)>" 9888 5506 (-44.3) 1578 (-71.3)
Hydromorphone (Il)* 5196 7946 (+52.9) 6686 (—15.8)
Fentanyl base (II)"° 2053 2612 (+27.2) 1323 (-49.4)
Oxymorphone (II)® 1101 4781 (+334.4) 3699 (-22.6)
Opium powdered (I1)* 184 211 (+14.5) 199 (-5.6)
Tapentadol (I)>* NA 112 412 (NA) 5636 (—49.9)
Stimulants
Methylphenidate (Il) 125473 157025 (+25.1) 141225 (-10.1)
Amphetamine (Il) 49039 69807 (+42.4) 90672 (+29.9)
Lisdexamfetamine (Il) 2469 57836 (+22420.1) 67311 (+16.4)
Cocaine (Il) 271 147 (-46.0) 87 (-40.3)
Barbiturates
Pentobarbital (1) 83213 69998 (-15.9) 80881 (+15.5)
Butalbital (111) 8435 7590 (-10.0) 2520 (-66.8)
Population (millions) 1.327 1.328 (+0.1) 1.336 (+0.7)

US Controlled Substance Act schedule is in parentheses; Morphine mg equivalent of opioids is in superscripts. Maine population is from the

US Census.
NA, not applicable (approved in 2008).

2017, large increases were observed for buprenorphine,
amphetamine and lisdexamfetamine but large decreases
for meperidine, butalbital, hydrocodone, tapentadol,
oxycodone, morphine and cocaine relative to 2012.
Moderate declines were found for codeine, methadone
and oxymorphone while amphetamine exhibited a
moderate increase.

Further analyses were completed on the opioid with
the largest increase (buprenorphine) and one of the
larger decreases (hydrocodone). Online supplemen-
tary figure 1A shows a heat map by three-digit zip
code depicting the over 30-fold (31.6) differences in
the elevations in buprenorphine. Online supplemen-
tary figure 1B depicts a more homogeneous reduction
in hydrocodone with a threefold (3.38) difference
between zip codes.

Drug-related mortality

The number of drug deaths increased 2.7-fold from 2007
(154) to 2017 (418) with >10% elevations, relative to
the preceding year, from 2014 to 2017 (figure 3A). The
percentage of decedents for whom an illicit drug was
listed as a cause of death on the death certificate that

tested positive for illicit drugs, was significantly lower
than 2007 (31.8%) in 2008 to 2011 (11.4% to 18.3%) but
higher from 2014 to 2017 (43.8% to 80.8%).

In 2017, almost three-quarters (71.5%) of decedents
were male (2.51 males: 1 female) with an average
age of 41 (min=18, maximum=94). The vast majority
(87.3%) of drug deaths were accidents, with suicides
accounting for one out of nine (11.7%), and the
remaining undetermined (1.0%). Figure 3B depicts
drug deaths in 2017 during which three-quarters or
more were caused by two or more drugs, typically
three, and an opioid, either pharmaceutical or illicit.
Three-fifths were caused by a pharmaceutical drug
and an equivalent amount included illicit fentanyl
or a fentanyl analogue. Benzodiazepines, cocaine or
heroin/morphine were each identified in one-fifth
of cases. Figure 3C shows the top seven fentanyl
analogues identified with acetylfentanyl in less than
half and furanylfentanyl in over one-quarter. Phar-
maceutical opioids included oxycodone (12.7% of all
decedents), methadone (7.4%) and buprenorphine
(5.3%). Non-pharmaceutical fentanyl was 80-fold more
common than pharmaceutical fentanyl (247 vs 3).
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Figure 3 Fatalities due to drugs in Maine from 2007 to 2017 (A). lllicit drug includes heroin/morphine, non-pharmaceutical
fentanyl, fentanyl analogues, cocaine, methamphetamine, U-47700, mitragynine and methylenedioxymethamphetamine.

Per cent change relative to prior year is shown above the tota

| a,

v? p<0. 005 for number of fatalities involving illicit drugs versus

2007. Involvement of specific drugs among fatalities in 2017 (n=418), (B). PPharmaceutical and non-pharmaceutical, excludes
pharmaceutical fentanyl, dexcludes buprenorphine cases, ®excludes pharmaceutical morphine. Involvement of specific fentanyl

analogue in 2017 (n=107), (C).

Patient and public involvement
Arrestees and patients were not involved in this research.

DISCUSSION
Drug diversion, misuse and overdoses continue to be
pressing public health issues."® The first objective of this
investigation was to provide updated information from
the Maine DAP. The DAP is an informational resource to
improve healthcare decision-making and prevent substance
use disorders. This report contains data from 2017 and
extends on prior DAP reports from 2014,* 2015* and 2016°;
controlled substance investigations® ° '* and drug-related
mortality reports.'®**** The first objective was to identify the
substances involved in crime. Heroin arrests were highest
in Maine in 2017. DEA arrest data showed that yearly
heroin arrests almost doubled from 2007 to 2014."° Many
heroin users, particularly the younger ones, were previously
prescription opioid users.”” *°

The second objective was to determine how overdoses
are changing. Fentanyl’s importance in medical manage-
ment of pain is high due to its rapid onset of action and
varied routes of administration, including intravenous,
transdermal and transmucosal formulations.”” Fentanyl
also has a high risk for nonmedical use as it can be synthe-
tised by modifying meperidine. Fentanyl is illegally sold as
a powder or mixed with heroin or cocaine and can be sold
unknowingly to heroin or cocaine buyers at a lower cost.”
Since it is much more potent than heroin, it is easier to
transport smaller quantities of fentanyl across borders.
Additionally, the high potency of fentanyl and the unpre-
dictable dose cutting has been shown to lead to a high
number of overdoses.'® Sporadic epidemics of fentanyl

derivatives have been occurring over four decades."
Laboratory testing showed a substantial drop from 2010
to 2016 in stamp bags from Allegheny county Penn-
sylvania containing only heroin.* Tllicit fentanyl and
analogues were responsible for an increasing proportion
of drug-related deaths in Maine. Among the analogues,
acetylfentanyl was most frequent followed by furanyl,
despropionyl, and methoxyacetyl fentanyl. Carfentanil,
unlike in Ohio,*

Buprenorphine is a partial mu agonist and kappa receptor
antagonist that is used to treat OUD, reduces mortality
and overdose, and increases quality of life.* As buprenor-
phine arrests exceeded those for oxycodone, hydrocodone,
methadone, tramadol and morphine, combined, further
monitoring is needed. Those arrested for buprenorphine,
typically for possession, may be self-medicating for an OUD,
or may be otherwise using the medication for non-medical
purposes. With parenteral self-administration, buprenor-
phine can produce similar effects to full mu agonists.” Tt
is imperative that buprenorphine prescribers are engaging
OUD patients in other pharmacological and non-pharma-
cological treatments™ to reduce the risk of relapse and
buprenorphine diversion.

Access to OUD treatments outside of NTP has been
a persistent concern. National legislation has increased
the number of OUD patients that can receive buprenor-
phine from physicians, physician assistants and nurse prac-
titioners."> Mid-coast Knox County was the only one in
Maine lacking an advanced-practice provider waivered for
buprenorphine in 2017." Although all zip codes showed
increases in prescribed buprenorphine, mid-coastal areas
showed the largest elevations. States that have expanded

was uncomimon.
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Medicaid had 70% elevations in Medicaid covered prescrip-
tions.”™ Maine has not expanded Medicaid during the time
frame of this study.

Men were arrested more than women for almost all
drugs. This is also true nationally where men report more
illicit drug use of almost all varieties’ and fentanyl analogue
overdoses.”” While the national ratio of adult men to
women with drug abuse violations is 3.8:1,%* this difference
is smaller in Maine (2.3:1). However, this arrest ratio is
inconsistent with prescription trends. A higher percentage
of adult women received prescription opioids, benzodiaze-
pines and stimulants than men®, all drug classes for which
more men are entered into the Maine DAP for violations
related to non-medical use. Women are more likely to have
chronic pain,” and thus, they may require more analgesic
prescriptions. Heightened benzodiazepine prescriptions
may be because women are more at risk for anxiety disor-
ders® and insomnia.”” That women receive more prescrip-
tions for these potentially misuse drugs and that women
are just as likely to become addicted to substances as men™
begs the question as to why women are not arrested for
substances as frequently as men.

The percentage of charges for schedule II drugs among
men was higher than for women. This corresponds with
the disproportionately high proportion of men who were
charged for stimulants as many stimulants are schedule II.
Despite this difference, women were shown to develop a
dependence to cocaine at a similar rate as men.”® Women
may show both a higher dependence on methamphet-
amine than men as well as an earlier age of first usage.™
Additionally, gender does not appear to bias the approval
rating of non-medical use of stimulants among college
students.”’ However, women generally use cocaine for
shorter periods of time™ and may respond more favour-
ably to methamphetamine dependence treatment.™
These factors may help to explain the disproportionately
high number of men arrested for stimulants.

For most age groups analysed, men make up more
than two-thirds of DAP arrests. However, for individuals
in their 60s, women accounted for half of DAP arrests.
This corresponds to national data that the prevalence of
women with substance use disorders among the elderly
is disproportionately high."" The proportion of DAP
entries for oxycodone increased as age increased such
that it was more than fivefold higher among those >50
than it was among those under 40. Correspondingly, the
proportion of DAP entries for heroin charges decreased
with age such that heroin arrests among those under
40 was about twice as high as that for individuals >50.
A possible explanation is that oxycodone tends to be a
prescription drug, unlike heroin. Opioid prescriptions
and chronic opioid prescriptions, in particular, are
less common among younger individuals but are more
common for individuals over the age of forty and peak
for patients in their ninth decade.” These data suggest
that older individuals may have easier ongoing access
to oxycodone than younger- adults who turn more to
non-prescription opioids such as heroin, particularly if

prescription opioids become unavailable after the devel-
opment of dependency.

The highest amount of drug arrests, when corrected for
population, were in Penobscot and Cumberland coun-
ties which is congruent with earlier reports.”*® Penobscot
county is the location of Bangor, the third most populated
city in Maine, and Cumberland county is the location of
Portland, the most populated city. The zip code including
Bangor had pronounced (>50%) declines in hydrocodone
prescriptions (figure 3B). Interestingly, York county, second
for population, had the lowest amount of drug arrests per
population density. Accounting for its location on the
border of New Hampshire and being a popular tourist loca-
tion, we hypothesise that this difference is due to the fluidity
of the population in the county throughout the year.

A non-negligible (>100) number of arrests involved
non-controlled prescription substances (figure 1F) which
has been noted previously.” © These arrestees tend to be
more likely to also be charged with offences involving more
other drugs and to be slightly older.” There are several possi-
bilities to account for the presence of these drugs in arrest
records. First, the agents identified are among the best-
selling agents in drugs (sertraline, trazodone, quetiapine,
gabapentin, cyclobenzaprine and pregabalin). It is very
possible that these drugs were obtained without permission
from others or were being misused based on a limited under-
standing of their pharmacology. Second, currently known
cutting agents (caffeine, hydroxyzine, lidocaine)," ** were
only sporadically identified. Third, some drugs (eg, cyclo-
benzaprine, quetiapine) have sufficient antimuscarinic or
antihistamine binding that, likely when used at higher than
recommended doses, can produce subjective states (stimu-
lant, mildly euphoric, sedative or hallucinogenic) that some
users experience positively.” Some people who inject drugs
have discovered that the antipsychotic promethazine can
be combined with buprenorphine and a benzodiazepine
(ie, the South Asian cocktail) to selfmedicate for symp-
toms of depression or anxiety.” Fourth, gabapentin, prega-
balin and tricyclic antidepressants are treatment options
for postherpetic neuralgia.** A population with criminal
justice involvement is at heightened risk for sexually trans-
mitted infections. A subset of arrestees may be attempting to
self-medicate for different types of pain or drug withdrawal.
Finally, the potential of some of these agents to be misused
and abused may be much greater than their non-con-
trolled status implies.”” ** Opioid misusing populations
are at elevated risk for gabapentin abuse.”” Bupropion is a
member of the cathinone family and exceeding the recom-
mended dosing or non-oral routes of administration may
heighten the dopaminergic and euphoric effects.*® Collec-
tively,”® there could be benefits to tracking all prescription
medications."

The presence of naloxone in almost one-third of drug-re-
lated deaths is concerning. However, this finding should
be viewed within the context of the high, and increasing
prevalence of naloxone use.*’*” The ability of naloxone to
actas a reversal agent is dependent on the timing of admin-
istration and the agonist’s potency. Relative to morphine,
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parafluorofentanyl, acetylfentanyl, fentanyl, o-methylfen-
tanyl and carfentanil are 9,”' 16,” 54,”' 57°! and 10 000”*
times more potent. Not all pharmacies™ in this rural state
are making naloxone nasal spray available for adults as they
are legally permitted to do.

Three caveats with these data sources are noteworthy.
One limitation is that the DAP data reflect drug charges.
Illicit use of recreational or medical drugs may differ from
that which is identified by the criminal justice system.
This difference may be due to some drug user’s abilities
to avoid arrest or by law enforcement priorities, judge-
ment and discretion. The DAP received arrest data until
31 March 2018 and is no longer in operation (online supple-
mentary data). Data reported to the DAP in 2015 and 2016
were similar in number (almost three thousand), while only
sixteen hundred charges were reported in 2017. Reduced
arrests recently could be indicative of diminished reporting.
Pharmacoepidemiological reports of controlled substances
often employ data sources that exclude important segments
of the US population (NTP recipients, veterans, Indian
Health Services). The DEA’s ARCOS is the most compre-
hensive data source available.’? However, ARCOS does not
track controlled substances that may enter Maine from mail-
order pharmacies or the dark web. The overdose reporting
system is not homogeneous across states including the qual-
ifications of members of the death investigation teams and
use of confirmatory testing. Although Maine’s reporting is
rated as top-tier,’” '* intrastate (ie, longitudinal) compar-
isons should be made with the recognition that death
determination resources (eg, the ability to send medical
examiner staff to the scene when someone dies outside of
the hospital) * are finite. Finally, Maine has limited diversity
and an older population which may limit generalisability to
states with different demographics.

There may be some considerations with the DAP relative
to the more long-standing Prescription Drug Monitoring
Programs (PDMP)** which may be beneficial to others
considering developing novel prevention programs.
PDMPs provide invaluable information for law enforce-
ment, particularly in the event of overdoses. A barrier to
PDMPs being more impactful (eg, decreasing overdoses)
is these have been appreciably underused.” Over four-
fifths of licensed osteopathic physicians, dentists and
pharmacists, and two-thirds of allopathic physicians had
not registered with the DAP.° The DAP did not obtain
information about arrestee ethnicity which unfortunately
precluded examination of this variable. Future DAP imple-
mentations could integrate with the PDMP and electronic
medical records to improve ease of use. Substantial health-
care provider education and outreach are also important.
PDMPs required some investment with start-up costs from
US$450K-1.5 million and annual operating costs from
US$125000 to US$1million.® The DAP was operated
with three part-time employees (further information on
the DAP budget, operation and improvements are in the
online supplementary appendix). In comparison, depen-
dence, abuse and overdose of just prescription opioids

were estimated to cost US$78.5billion”” or US$330 million
in Maine.

In conclusion, the Maine DAP worked to promote
communication between law enforcement and healthcare
providers to limit drug diversion and facilitate treatment.
Drug arrests are important information which complements
other pharmacoepidemiological indices like drug seizures,
pharmaceutical use, emergency medical services and over-
doses. Our hope is that this report will inform healthcare
providers, epidemiologists and policy-makers of the current
status of the opioid crisis in New England. Identification of
high-risk populations in future programmes implemented
elsewhere will further combat substance use disorder and
drug-related morbidity and mortality.
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