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What is an Opioid?

» Any agent that binds to opioid receptors
> Endogenous opioid (i.e. endorphins)
> Natural opiates (e.g. morphine, codeine)
> Semi-synthetic opioids (e.g. heroin, hydrocodone,
oxycodone, buprenorphine)
o Fully synthetic opioids (e.g. methadone, fentanyl)
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Drug Use in the U.S.
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Agenda

» Define opioids

» National stats on drug use and drug deaths
» New Hampshire drug death stats

» Heroin and fentanyl

» Toxicology testing

» Investigating drug deaths

» Case examples
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Opioid Receptors
[Opioid Receptor Class | Effecs

Mu, Euphoria, supraspinal analgesia, confusion,
dizziness, nausea, low addiction potential

Mu, Respiratory depression, cardiovascular and
gastrointestinal effects, meiosis, urinary
retention

Delta Spinal analgesia, cardiovascular depression,
decreased brain and myocardial oxygen
demand

Kappa Spinal analgesia, dysphoria, psychomimetic
effects, feedback inhibition of endorphin
system
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Illicit Drug Use in the U.S.

Figure 11. Numbers of Past Month llicit Drug Users among People Aged 12 or Older: 2017
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Opioid Misuse in Past Year

11.1 Million People 562,000 People with 886,000 People
with Past Year Past Year Pain Reliever Misuse with Past Year
Pain Reliever Misuse and Heroin Use Heroin Use

(97.2% of Opioid Misusers) (4.9% of Opioid Misusers)  (7.8% of Opioid Misusers)

324,000 People
10.5 Million People with ‘with Heroin Use Only
Pain Reliever Misuse Only (2.8% of Opieid Misusers)

(92.2% of Opioid Misusers)

11.4 Million People Aged 12 or Older with Past Year Opioid Misuse
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U.S. Drug Deaths

50,000

40,000
Other Synthetic

30,000 Narcotics other than
Methadone (mainly
fentanyl), 28,466

20,000 Prescription Opioids, 17,029

Heroin, 15,482
Cocaine, 13,942
Benzodiazepines, 11,537

10,000

Psychostimulants with Abuse Potential
(Including Methamphetamine), 10,333
Antidepressants, 5,269
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Drug Deaths in the U.S.

InJury Deaths in the U.S.
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Deaths per 100,000 standard population

Opioid Deaths in US
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Synthetic Opioids

» Methadone

» Meperidine

» Tramadol

» Fentanyl

» Fentanyl analogs
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U.S. Overdose Deaths 2013-2017
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Drug Deaths by State

Figure 3. Age-adjusted drug overdose death rates, by state: United States, 2017

U.S. rate is 21.7 per 100,000 standard population.
53 Statistically lower than U.S. rate

Statistically the same as U.S. rate
I Statistically higher than U.S. rate
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Drug Deaths in
New Hampshire
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Heroin
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Top Opiu

Rank  Country

1 Afghanistan
2 Myanmar

3 Mexico

4 India

5 Laos

6 Pakistan

7 Colombia

8 Iran

m Producing Countries

Land Area Devoted To Cultivating Illicit Opium Poppies

225,000 hectares
58,000 hectares
15,000 hectares
12,250 hectares
6,200 hectares
2,300 hectares
298 hectares

100 hectares
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Heroin History

» Antiquity - medicinal and recreational use
of opium from poppy plant

» 1803 - morphine isolated from opium

» 1800s - miracle drugs

» 1853 - syringe introduced

» 1874 - diacetylmorphine synthesized

» 1898 - medicinal use of heroin by Bayer

» 1900s - regulatory laws

» 1956 - heroin illegal
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Origin of Heroin Seizures
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(U) Chart 5. Retail-level Average Purity of Heroin in the United States, 1981 to 2012
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Heroin
Cost vs.
Purity
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(U) Chart 6. Retail-level Average Price Per Gram Pure,
for Heroin in the United States, 1981 to 2012
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Heroin Cost vs. Purity
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Effects of Heroin
Short-term effects of Long-term effects of

Heroin Heroin
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Fentanyl
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Street Heroin

» H » Brown Sugar

» Smack » Mud

» Dope » Dragon

» China White » Boy

» Horse » Mexican Brown
» Skag » Thunder

» Junk » Skunk

» Black Tar » Scag

» Big H

Heroin Overdose

» Risk factors
> Variable drug purity
- Loss of tolerance
» Mechanism of death
> Severe respiratory depression
> Pulmonary edema
o Arrhythmia
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Pharmaceutical Fentanyl

» Synthetic opioid introduced as IV anesthetic
in 1960s

» Various formulations

» 100 times more potent analgesic than
morphine

» For breakthrough cancer pain or chronic pain
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Pharmaceutical Fentanyl

» Injection

» Sublingual tablet

» Lozenge “lollipop”
» Transdermal patch
» Buccal tablet

» Nasal spray

» Sublingual spray
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Illicit Fentanyl

» Produced in clandestine laboratories mainly
in Mexico and China

» Mixed with or substituted for heroin

» Counterfeit pills (e.g. Oxycontin/oxycodone)

-

opioid epidemic  June 2019 33

Profitability of Fentanyl

$5,000 - 7,000
(Purchased from

Approximate
Number of
Kgs Produced
from Original | Wholesale Price | Revenue to
Cost Biatise Drug per Kg in DTO from
g to DTO Procurement | Massachusetts g

Colombia) 1kg $80,000 $80,000
Pure $3,300 -5,000
[Fentanyl (Purchased from $1,280,000 -
(99%) China) 16-24 kgs $80,000 1,920,000
I

hetps:/ 7.2017-NDTA.pdf
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Pharmaceutical Fentanyl Abuse

» Abused since 1970s for intense euphoric
effect

» Injecting or ingesting gel contents of
patches

» lllicit distribution
> Pharmacy theft
> Fraudulent prescriptions
- Distributed by patients, physicians, pharmacists
> Theft from nursing homes, LTCF

opioid epidemic  June 2019 32

Flow of I!Iicit Fentanyl

e across the Southwest border nto Mexico
i femaiys

https://www.uscc.gov/sites/default/files /Research/USCCK205tafi20Report_Fentanyl-China
HE2%80%995%20Deadly20Export%h20t0%20the%20United%205tates0201 1 7.pdf
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Street Fentanyl = Heroin

» Apache » Goodfella

» China Girl » Jackpot

» China White » Murder 8

» Dance Fever » TNT

» Friend » Tango and Cash
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Fentanyl Effects

» Onset of action is IMMEDIATE.

» Maximal analgesic and respiratory depressant
effects take only a few minutes.

» Usual duration of action of analgesic effect is
30 to 60 minutes after IV dose of 100 mcg.

» It only takes 50 mcg to equal the effects of
10 mg of morphine.
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Toxicology Testing

Why toxicology alone is not enough!

Fentanyl (Opioid) Toxicity

» Respiratory depression

» Skeletal muscle flaccidity
» Cold, clammy skin

» Reduction in BP, HR

» Coma

» Respiratory arrest

» Death

Redistribution from Reservoirs

Redisribution from the lver

Redistribution toward fatty | 7 concentrations in faty tissue
tissue

Sastre et al. 2017

Postmortem Drug Levels

» Survival interval

» Fluid resuscitation

» Postmortem interval

» Specimen type, source, storage
» Postmortem redistribution

Agonal and Cadaveric Phenomena

Release in the va

Blood movements | Reflux of blood towa

the superficial vessels as rigor 7 concentrations in the sube!

Coagulation and
hemolysis

from erythrocytes > Variations i the ratios of whole blood/plasma concentrations
od

Hypostasis

Change in free fraction/bound fraction balance

Putrefaction

Ethanol
Degradation Ethanol, fluoxetine,

thiorid: speridone, paliperidone,

Sastre et al. 2017




Biochemical & Pharmacological

Parameters

al Consequences

Absorption route

va)

Release ent during cell autolysis?

Release cell autolysis?

(high pKa)

Marked tissue binding of molecules in an ionize

cell autolysis?

Sastre et al. 2017
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Drug Death Diagnosis

» Postmortem drug levels may not reflect
antemortem drug levels

» Drug level may not correlate with toxicity
(e.g. tolerance, metabolism)

» History + Autopsy + Toxicology
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Heroin Blood Levels

Route Dose 6-MAM
(mg) (pg/L)
Nasal 12 14
v 150-200 -
Oral 400 -

Baselt 2017

Morphine

(Hg/L)
19

300

1035

Therapeutic Toxic Lethal
/Nontoxic

6-MAM 0-20 0-530
. Morphine 10-230 10-1700
Fentanyl Blood Levels

Route Dose Peak Plasma

(Hg/L)

Transdermal 25-100 ug/hr 0.3-3.8

Oral 800 ug 1.4-3.0

v 2 ug/kg 11
. 0.3-10 3-20 3-210

Investigating Acute Drug
Intoxication Deaths




Drug Administration Routes

» Oral ingestion

» Parenteral (IV, IM, SQ)

» Nasal insufflation/snorting
» Inhalation/smoking

» Transdermal

» Par rectum
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Postmortem Findings

External Internal
» Nothing » Nothing
» Foam cone » Pulmonary edema
» If insufflation > Granulomas
= Residue in nares - FB emboli
» If ingested » Urinary retention
- Residue in gastric » Cerebral edema
contents » Infection

» If parenteral
> Recent injection sites
> Track marks
- Infection
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History & Scene Investigation

» Circumstances surrounding death
> How found?
> Recent complaints?
o Last known alive?
» Scene indicators of drug use
o Prescription, OTC, illicit drugs (bottles, baggies)
o Injection materials (syringes, spoons, lighters,
tourniquets)
> Smoking materials (pipes/tubes, foil, steel wool)
> Snorting materials (tubes/straws, razors, mirrors)
» Medical history
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Emerging Threat Report 2019

Methaxyace tylfentanyl
Cydopropyl fentanyl
Benzyl fentanyl

Acryl fentanyl

U-47700 No new opioids were reported

|
|
|
|
4-FiBF |
I
| this quarter.

Butyryl fertanyl

2-Furanyl fentany!
Carfentani

P A L ]

Valeryl fentanyl

4-ANPP M 23
Acetyifentanyl HEE 53
Fentanyl I 19
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Fentanyl Related Drugs

FENTANYL BUTYRFENTANYL NORFENTANYL
BETA.-HYDROXYTHIOFENTANYL CARFENTANIL ORTHO-
FLUOROFENTANYL
3-METHYLFENTANYL DEPROPIONYL P-FLUOROFENTANYL
FLUOROFENTANYL

4-FLUOROBUTYRFENTANYL DEPROPIONYLFENTANYL REMIFENTANIL
4-FLUOROISOBUTYRYLFENTANYL FURANYLFENTANYL+ SUFENTANIL
4-METHOXYBUTYRFENTANYL ISOBUTYRFENTANYL
ACETYLFENTANYL METHOXYACETYLFENTANYL
ACRYLFENTANYL METHYLFENTANYL+
ALFENTANIL NORALFENTANIL

$.03-508.pdf
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Drug Death Diagnosis

» Postmortem drug levels may not reflect
antemortem drug levels

» Drug level may not correlate with toxicity
(e.g. tolerance, metabolism)

» History + Autopsy + Toxicology
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Autopsy Required

B3.1 the death is known or suspected to have been caused by apparent criminal violence.
B3.2 the death is unexpected and unexplained in an infant or child.

B3.3 the death is associated with police action.

B3.4 the death is apparently non-natural and in custody of a local, state, or federal institution.
B3.5 the death is due to acute workplace injury.*
B3.6 the death is caused by apparent electrocution.*

B3.7 the death is by apparent intoxication by alcohol, drugs, or poison, unless a
interval has passed, and the medical findings and absence of trauma are well documented.

B3.8 the death is caused by unwitnessed or suspected drowning.*

B3.9 the body is unidentified and the autopsy may aid in identification.

B3.10 the body is skeletonized.

B3.11 the body is charred.

B3.12 the forensic pathologist deems a forensic autopsy is necessary to determine cause or
manner of death, or document injuries/disease, or collect evidence.

B3.13 the deceased is involved in a motor vehicle incident and an autopsy is necessary to
document injuries and/or determine the cause of death.

https:/ /1 . paf
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NAME Accreditation Checklist

» Is the medical staff of sufficient size that no
autopsy physician is required to perform
more than 250 autopsies/year?

» Is the medical staff of sufficient size that no
autopsy physician is required to perform
more than 325 autopsies/year?

hetps pdf
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