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Objectives
● Learn about the pharmacokinetics of opioids
● Learn about the change in trends of illicit opioids
● Introduction to treatment modalities
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History
●
●
●
●
●
●
●
●
●
●
●

3400 BC: first recorded history of poppy plant in Mesopotamia, known
as “Joy Plant”
1700 BC: found in Babylonian medical tablets
1500 BC: records in Egypt, used for colic
460 BC: Hippocrates mentioned opium’s “usefulness as a narcotic and
styptic in treating internal diseases, diseases of women and
epidemics.”
129-219 AD: Galen, Greek physician, used opium in treatments
16th century: Paracelsus, Swiss alchemist, created Laudanum
17th century: British physician Thomas Sydenham created Laudanum
tincture, mixed in wine/spirits
1804: Morphine isolated: “God’s own medicine”
1874: Heroin discovered, manufactured in 1895
1905: US bans opium
1914: 1914 Harrison Narcotic Act

History
● 1937: Methadone synthesized in Germany due to opioid shortage
● 1959: Fentanyl synthesized by Dr. Paul Janssen, found to cross the BBB very
effectively, stronger than morphine, wore off more rapidly
● 1970: Methadone approved by FDA for detox
● 1973: DEA created under Nixon
● 1974: Dr. Janssen synthesized carfentanil “found to sedate elephants,
rhinoceroses, and other large animals”
● 1995: Oxycontin approval with Purdue Pharma
● 1996: American Pain Society creates fifth vital sign “pain”

Pharmacodynamics and Pharmacokinetics
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Opioid Receptors
Mu (μ) opioid receptor: associated with euphoria and reward
Kappa ( ) opioid receptor: associated with anhedonia and dysphoria
Delta (δ) opioid receptor

Opioid effects: nausea, drowsiness, miosis, constipation (decreased motility),
decreased respiratory drive, analgesia, xerostomia (dry mouth), nasal congestion,
itching, sedation

37yo F with chronic back pain presents to the ED. States she was being
prescribed oxycontin 10mg QID for her pain. Now her prescribing physician wants
to cut back and is only giving her 10mg QD. She started to notice more yawning,
sweating, nausea, abdominal cramping, loose stools and her back pain is even
worse. She appears anxious in your room. She states she has never felt like this
before. When she takes the oxycontin it helps for an hour or so but then she starts
to feel the same way.

What has happened?

Even though this person based on the vignette doesn’t have an opioid use
disorder, she does have dependence. The rapid removal of opioids has caused
her to go into withdrawal.

Withdrawal symptoms: anxiety, diaphoresis, piloerection, yawning,
nausea/vomiting, diarrhea, abdominal cramping, mydriasis, tachycardia,
restlessness, bone/joint aches, rhinorrhea, tremor
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Opioid conversions
Drug

Approximate equivalent
oral dose

Approximate equivalent
IV or subcutaneous dose

Conversion ratio to
determine daily total
ORAL MME

Morphine

30mg

10mg

1:3 (parenteral:oral)

Fentanyl

NA

100 mcg**

1:300 (parenteral
fentanyl:oral morphine)

Hydrocodone

30mg

NA

1:1

Hydromorphone

7.5mg

1.5mg

1:1 (oral
hydromorphone:oral
morphine)

Oxycodone

20mg

NA

1:1.5

Oxymorphone

10mg

1mg

1:3 (oral:oral)
1:30) parenteral to moporal

Morphine

Heroin

Fentanyl

Half-life

3-5 hours

7-8 min (heroin)
20 min (6acetylmorphine)
(morphine)

4 hours IV

Bioavailability

40-50% PO

Ratio to morphine IV

53% IH

70% IH

2:1

100:1

Metabolism
Natural
Heroin
(6,12-diacetyl-morphine)

Semi-synthetic

6monoacetylmorphine
Codeine

Oxycodone

Synthetic

Fentanyl
Methadone

Morphine
Oxymorphone

Hydrocodone

Hydromorphone
Buprenorphine

Dihydrocodeine (6-a-hydrocodol)
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New Trends
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Fentanyl
•
•
•
•
•
•

Fentanyl half life close to 4 hours IV but as it is lipophilic, redistribution can occur, prolonging
the withdrawal phase, delaying the start of induction
Street fentanyl is equivalent to 500mcg to 2000mcg per tablet (DEA analysis has found
counterfeit pills ranging from .02 to 5.1 milligrams)
Around 42% of the fentanyl tested by the DEA is around 2000mcg
Increase in adulterated cocaine and methamphetamine with fentanyl (0.9% to 17.6%; 0.9% to
7.9% respectively, from 2013 to 2018)
National overdose deaths with synthetic opioids has risen over 55.6% over the last year
In 2020, New York state had 184 overdose deaths due to methamphetamine with 82.6%
involved with fentanyl. Methamphetamine overdose with fentanyl rose from 0.1 per 100,000 in
2016 to 1.4 in 2020, a jump by 1300%. Just methamphetamine went from 0.2 per 100,000 to
0.3

Fentanyl
• Dose: typically in tablets, however,
now powder is being seen

• Route: Usually IH/IN/PO however,

with powder being seen now, IV as
well

• Frequency: can vary, from once a
day to every hour

Opioid use
Orally: generally rx opioids
Intranasally: use of straws, flonase bottles,
etc.
Inhalational: use of a pipe, tinfoil
IV: use of needles, cotton/”filters”,
water/dissolvent
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Health Risks

•

•

•

IVDU:
•
Increase risk of infectious diseases such as HIV/HCV/HBV
•
Increase risk of SSTI
•
Increase risk in sepsis/endocarditis/etc.
Smoking
•
Increase risk of burning of oral mucosa/fingers, which can lead to
increase risk of infections/spread of infectious diseases
Stimulant use
•
Increase in high-risk sexual behaviors, leading to an increase risk in
STIs, especially cocaine
•
Increase risk of dry mouth, leading to poor dentition and infections

Harm Reduction Education
Wash/sanitize hands/skin before injection
One needle= one injection
Avoid sharing needles
Avoid using alone
Use sterile water
Use sterile cotton if you have to use cotton
Consider a test dose

Harm Reduction Education
If also using stimulants, advise use of lubricants/condoms, stay hydrated and
frequently drink water, chew gum, etc to prevent dental decay
If smoking, use a rubber stopper or some type of barrier on their pipe to prevent
burns to their mouth, also recommend using their own pipe

7

6/3/2022

Referrals
Local Syringe Exchange Program
Infectious disease for Hep C, HIV treatment
Substance use treatment
Mental health services

Treatment

Methadone
Full Agonist
Formulations: tablet, liquid
Usual dose can range from 40-100mg, now increasing though
Can only be given through an OTP (Opioid Treatment Program) for
use disorders
Benefits: full agonist, pain control, stability with facility requirements
for some people, no “max” dose, easy for induction, long half life
(15-60hr)
Pitfalls: can be hard for patients with mobility/transportation issues,
can interfere with work, increase risk of sedation, stigma, QTc
prolongation, drug interactions, decrease testosterone

8

6/3/2022

Buprenorphine (suboxone)
Partial agonist/antagonist
Usual dose: 8-24mg
Formulations: tablet, film, injectable
Benefits: No need for OTP, decrease risk of
sedation, pain control, long acting (24-36hr),
high affinity for mu receptor
Pitfalls: max dose of 24mg, taste?, dental
decay, operative management, induction,
nausea/headaches

Suboxone induction in setting of fentanyl
● Guidelines currently recommend leaving a sufficient time
period between the cessation of full agonist, such as
fentanyl, and the initiation of buprenorphine
● Prolonged withdrawal/tapering of full agonists can lead to
relapse in patient
● Micro-induction can initiate the induction of buprenorphine
earlier with the hopes of not eliciting precipitated withdrawal
and preventing relapse

Suboxone Induction in setting of fentanyl
Precipitated Withdrawal

Suboxone at
normal dose
Full agonist= very bright light

Quick transition from full
agonist to partial agonist =
dim light

Microdosing

Addition of very small doses of suboxone, starting usually around 0.5mg, to slowly occupy opioid receptors= dimming light
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Modified Bernese Method
Day

Dose

Day 1

0.5mg buprenorphine and continue full agonist

Day 2

0.5mg buprenorphine BID and continue full agonist

Day 3

1mg buprenorphine BID and continue full agonist

Day 4

2mg buprenorphine BID and continue full agonist

Day 5

4mg buprenorphine BID and continue full agonist

Day 6

8mg buprenorphine and continue full agonist

Day 7

8mg buprenorphine in AM, 4mg buprenorphine in PM and
continue full agonist

Day 8

12mg buprenorphine and STOP full agonist

Naltrexone
Opioid antagonist
Forms: Tablet, IM injection
Benefits: opioid antagonist, no sedation
Pitfalls: induction, operative/pain
management, nausea/headaches

Symptomatic Treatment
Medication

Schedule

Clonidine

0.1mg q4h x 2-3 days

Zofran

8mg BID

Loperamide

2mg QID

Gabapentin

600mg BID

Ibuprofen

600mg every 6hrs

Trazodone

50-100mg QHS

Tylenol

1000mg TID
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