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Learning Objectives

- Describe fentanyl and why it can be difficult
to treat

- Understand general trends of opioid deaths

- Describe basic treatments for OUD

- Describe different methods for
buprenorphine induction
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What is Fentanyl?

- Synthetic opioid

- 100 times more potent
than morphine

- Very lipophilic
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Presenter Notes
Presentation Notes
Fentanyl is a synthetic opioid: meaning that it was made in a lab and does not occur naturally in nature. 
It is an extremely potent molecule. It is 100 times stronger than morphine (average, there are multiple different conversion factors ranging from 70 to 120)
The molecule itself is very lipophilic which means that when ingested it will find its way into the fatty body tissues (this will become a problem later on when we discuss treatment)


Why do we care?

Figure 3. U.S. Overdose Deaths Involving Any Opioid*
by Sex, 1999-2023
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*Among deaths with drug overdose as the underlying cause, the “any opioid” subcategory was determined by} =m|Uﬂl;VBESItyof|dah0 rolect ®
multiple cause-of-death codes: natural and semi-synthetic opioids (T40.2), methadone (T40.3), other synthetid| bioidsduirghEealth and Medical E‘ HO

methadone (primarily illicitly manufactured fentanyl or IMF) (T40.4), or heroin (T40.1). Source: Centers for Digp & Cproriseivhs
Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-2023 on CDC WONDER OnlineDatabase, released
1/2025.


Presenter Notes
Presentation Notes
This is a good chart about opioid deaths. For the first time in a while it looks like we are starting to see total opioid deaths decrease in this country. Pretty cool.
Also of note, there are some differing statistics in regard to overall opioid deaths, the 


Why do we care?
Let's Talk Fentanyl Some More

Figure 2. U.S. Overdose Deaths¥*,
Select Drugs or Drug Categories, 1999-2023
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*Includes deaths with underlying causes of unintentional drug poisoning (X40—X44), suicide drug poisoning (X60—-X64), homicide drug
poisoning (X85), or drug poisoning of undetermined intent (Y10-Y14), as coded in the International Classification of Diseases, 10th
Revision. Alllicitly manufactured fentanyl. Source: Centers for Disease Control and Prevention, National Center for Health Statistics.
Multiple Cause of Death 1999-2023 on CDC WONDER Online Database, released 1/2025.


Presenter Notes
Presentation Notes
You might have thought that you could escape this chart, but you would be mistaken. I am convinced this will be on every single presentation about opioid deaths for the next decade with the amount of times that I have seen this. But it is an important chart. 
Opioid deaths have risen, however it looks like we might be finally starting to turn the tide. Opioid deaths have started to decline somewhat. 
Fentanyl has found its way into the entire illicit drug supply. According to the DEA, 42% of all pills they test contain 2mg or more of fentanyl. The significance of this number is that to an opioid naive patient this can be a lethal amount. 
So why is fentanyl on the rise so much?
It is an easy to traffic drug as a small amount can go a very long way, black market drug suppliers often cut their other products with fentanyl as a cheaper alternative. 
So we need to have a good idea of what the cause of the problem is as well as how we combat it. 


Fentanyl is Highly Lipophilic
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Presenter Notes
Presentation Notes
Fentanyl is a highly lipophilic molecule. This means that the molecule can dissolve and move easily into fat rich areas of the body. This will pose a couple of problems for us as medical practitioners who treat addiction. 
Problem 1: The brain is full of lipids - this means that this molecule is able to very easily cross the blood brain barrier. This is because the cells responsible for keeping the blood brain barrier intact have cell walls made out of lipids. This is problematic for us as the blood brain barrier is supposed to keep dangerous molecules out, and it is not able to do so with fentanyl. The brain is also a very lipid rich environment. This also means that fentanyl is extremely quick to diffuse through the brain and can be very quick acting which leads to its incredible addictive potential. 

Problem 2: In individuals who use significant amounts of fentanyl it starts to diffuse to the fatty tissues in different parts of the body. 
What this means is that fentanyl is effectively stored in the body and can slowly release itself over time back into the bloodstream and therefore back into the brain. 
A small study by Huhn et al looking at UDS results for fentanyl and norfentanyl in a small cohort of individuals found that the average time to negative in those who habitually used fentanyl was 7.3 and 13.3 days respectively. This is significantly longer than other short acting opioids which are typically completely out of the system in 2-4 days. This implies that there is a significant enough amount of fentanyl circulating around the body to provide these results and presumably bind to opioid receptors. 

This leads to the potential problem number 3 of precipitated withdrawal which we will discuss in a little bit. 


Treatment?
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Presenter Notes
Presentation Notes
So fentanyl seems like a difficult thing to deal with, how do we treat it?

There are 4 main ways of treatment of fentanyl.

Cold turkey: have the patient go through withdrawal, provide some medications to help them through it. This is not particularly recommended as patients are tremendously uncomfortable during withdrawal, and the retention in treatment is terrible. So you make someone feel bad and you don’t treat them for their substance use disorder either. Doesn’t seem like a great option. 
Naltrexone or long lasting vivitrol: often touted as a “drug free” option to buprenorphine of methadone it did at one point hold promise as an easier treatment that did not require daily dosing. However, subsequent studies have shown that it does not provide any significant mortality benefits to those with opioid use disorder. It also does nothing to help reduce the psychological cravings and suffering that so many individuals with OUD have. It does indeed block opioid receptors and can be a kind of safety net for individuals, but it is not something I would routinely recommend for treatment of patients. 
Buprenorphine (better known as suboxone in the combined form) is a partial opioid agonist with an opioid antagonist mixed in to reduce abuse potential. The buprenorphine activates the opioid receptors, but only to a partial degree, to help alleviate withdrawal and cravings in the patient. The naltrexone does not make its way into systemic circulation if the medication is taken correctly. This is considered one of the gold standard treatments for OUD next to methadone. It has more convenient at home dosing right away unlike methadone, and it provides a reasonable degree of safety against accidental overdose if a patient returns to use as the buprenorphine binds extremely tightly to the opioid receptors. Thus blocking action by other opioids. This is not to say that it can’t be overwhelmed by extremely large doses of opioids, but it makes things harder. 
Methadone: basically the original treatment for opioid use disorder. This is a full opioid agonist with a long half life that binds directly to opioid receptors to alleviate cravings as well as withdrawal symptoms.


What About Precipitated Withdrawal???

- Originally became a concern at the rise of fentanyl and a couple of studies around 2009.

- It seems that these fears are mostly overblown.

- There s still a real possibility of precipitate withdrawal, but if induction is performed
correctly the risk appears to be very minimal.

- ED study D’Onofrio et al.
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Presenter Notes
Presentation Notes
A study by D’Onofrio et al consisting of 1200 ED presentations testing positive for fentanyl found that those who received buprenorphine induction had a precipitated withdrawal rate of less than 1%. These patients had all tested positive for fentanyl with a last use somewhere between 8 hours and 24 hours. The patients were also contacted at 24 hours after discharge with no significant change in precipitated withdrawal. Patients received anywhere from 8mg to 16mg induction in the ED depending on COWS score. 


Buprenorphine strategies

Two fundamental ideas for induction in those with OUD.

- “Traditional method” the patient will abstain from opioids until they are in moderate
withdrawal.
- Difficult to do in a fast paced clinic environment sometimes, but can be done at home
- Low dose: this method involves slowly titrating the patient up from an extremely low
dose of buprenorphine.
- Often starting at 0.5mg and building a patient up to a working dose of 8-16mg daily over the
course of a week.
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Presenter Notes
Presentation Notes
When it comes to a buprenorphine induction for most opioids there are two main ways that we can get it going. 

1. The traditional method, a patient will abstain from opioids for a period of time until they enter withdrawal. Once they get to a moderate withdrawal state either on the COWS or the SOWS score depending on how you plan to start the patient. 

- Moderate withdrawal for COWS: 13-24, for SOWS: 11-20
*expert opinions seem to say a lower cows score of 10-12 is also appropriate

If in clinic: give them 2mg of suboxone, wait 30-45 min, add another 2mg, repeat until patient no longer feeling withdrawal. 
At home it is basically the same thing

2. Low dose method: useful for people who are unable to abstain from opioids for any period of time. Start them at a very low dose and then build them up over the course of a week. 


Patient’s Name:

Reason for this assessment:

Date and Time / /

Resting Pulse Rate: beats/minute
Measured after patient is sitting or lying for one minure

0 pulse rate 80 or below

1 pulse rate 81-100

2 pulse rate 101-120

4 pulse rate greater than 120

GI Upset: over last 1/2 hour

0 no GI symptoms

1 stomach cramps

2 nausea or loose stool

3 vomiting or diarrhea

5 multiple episodes of diarrhea or vomiting

Sweating: over past 1/2 hour not accounted fa by
room temperature or patient activity.

0 no report of chills or flushing

1 subjective report of chills or flushing

2 flushed or observable moistness on face

3 beads of sweat on brow or face

4 sweat streaming of f face

Tremor observation of outstretched hands
0 no tremor

1 tremor can be felt, but not observed

2 slight tremor observable

4 gross tremor or muscle twitching

Restlessness Observation during assessment

0 able to sit still

1 reports dif ficulty sitting still, but is able to do so

3 frequent shifting or extraneous movements of legs/arms
5 unable to sit still for more than a few seconds

Yawning Observation during assessment

0 no yawning

1 yawning once or twice during assessment

2 yawning three or more times during assessment
4 yawning several times/minute

Pupil size

0 pupils pinned or normal size for room light

1 pupils possibly larger than normal for room light

2 pupils moderately dilated

5 pupils so dilated that only the rim of the iris is visible

Anxiety or Irritability

0 none

1 patient reports increasing irritability or anxiousness

2 patient obviously irritable or anxious

4 patient so irritable or anxious that participation in
the assessment is difficult

Bone or Joint aches If patient was having pain
previously, only the additional component attributed
to opiates withdrawal is scored

0 not present

1 mild diffuse discomfort

2 patient reports severe diffuse aching of joints/muscles

4 patient is rubbing joints or muscles and is unable to sit
still because of discomfort

Gooseflesh skin

0 skin is smooth

3 piloerrection of skin can be felt or hairs standing up
on arms

5 prominent piloerrection

Runny nose or tearing Nor accounted for by cold
symploms or allergies

0 not present

1 nasal stuffiness or unusually moist eyes

2 nose running or tearing

4 nose constantly running or tears streaming down cheeks

Total Score
The total score is the sum of all 11 items

Initials of person
completing assessment:

Score: 5-12 = mild; 13-24 = moderate; 25-36 = moderately severe; more than 36 = severe withdrawal



Presenter Notes
Presentation Notes
This is how we determine opioid withdrawal severity in a clinical setting. 
This is the COWS score


Scale:

0 =not at all

1 =alittle

2 = moderately

3 = quite a bit

4 = extremely

DATE

TIME

SYMPTOM

SCORE

SCORE

SCORE

SCORE

SCORE

-

| feel anxious

| feel like yawning

| am perspiring

My eyes are tearing

My nose is running

| have goosebumps

| am shaking

| have hot flushes

O 0 N o o A W N

| have cold flushes

-
o

My bones and
muscles ache

11

| feel restless

12

| feel nauseous

13

| feel like vomiting

14

My muscles twitch

15

| have stomach
cramps

16

| feel like using now

TOTAL



Presenter Notes
Presentation Notes
If doing a home induction this is a good standardized score to determine withdrawal severity.
The SOWS


Buprenorphine strategies

Three fundamental ideas for induction in those with recent fentanyl use.

- High dose: various articles describe giving the patient between 16-24mg in a single dose

if they are in withdrawal.
- Appears to be safe, these studies typically take place in the ED.
- Traditional
- Low dose: this method involves slowly titrating the patient up from an extremely low
dose of buprenorphine.
- Often starting at 0.5mg and building a patient up to a working dose of 8-16mg daily over the
course of a week.
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Presenter Notes
Presentation Notes
It is really not all that different from the other types of opioids

High dose is something that seems to be done more in the ED than in the office setting. Mostly because you have access to other medications if you need them. 


What About Methadone?

- Still has an important role to play in the fentanyl era
- Does not have the same risk of precipitated withdrawal

- More difficult for patients due to daily dosing and requirement to go to a methadone
clinic

- Often extremely effective for patients using most opioids.

- Current federal guidelines cap the starting dose of methadone at a level that is often not
high enough to relieve symptoms of withdrawal from fentanyl
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Presenter Notes
Presentation Notes
Can discuss some OTPs that work to increase patient’s methadone dose much more quickly than current recommendations
One such clinic provides a cap of 40mg day 1, 60mg day 2, 80mg day 3. 
They have found this to be useful in patients with high dose fentanyl use around 1g per day. 


Sources

https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates#Fig3

https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates#Fig1l

https://www.dea.gov/resources/facts-about-fentanyl

https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2024/20240515.htm

https://stepl.medbullets.com/neurology/113003/blood-brain-barrier
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Sources

o https://www.asam.org/docs/default-source/education-docs/sows 8-28-2017.pdf

« https://nida.nih.gov/sites/default/files/ClinicalOpiateWithdrawalScale.pdf
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Sources

Ball-and-stick model of the fentanyl molecule in the crystal structure of fentanyl citrate-toluene solvate. X-ray
diffraction data from O. M. Peeters, N. M. Blaton, C. J. De Ranter, A. M. Van Herk and K. Goubitz (1979).
"Crystal and molecular structure ofN-[1-(2-phenylethyl)-4-piperidinylium]-N-phenylpropanamide (fentanyl)
citrate-toluene solvate". Journal of Chemical Crystallography: 153-161._.DOI:10.1007/BF01262807.

https://michaelshouse.com/blog/drug-treatment-or-cold-turkey/

https://www.addictionresource.net/suboxone/insufflation/

https://www.abc.net.au/news/2023-11-09/safety-of-takeaway-methadone-inquestion-6yo-boys-death-
nsw/103085956

https://www.statnews.com/2017/06/29/vivitrol-methadone-opioids/
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