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Because we don't know when we will die, we get to think of life as an inexhaustible well. Yet everything happens or
certain number of times, and a very small number really. How many more times will you remember a certain afternc
your childhood, some afternoon that is so deeply a part of your being that you can't even conceive of your life withot
Perhaps four or five times more, perhaps not even thabw many more times will you watch the full moon rise? Perha
twenty. And yet it all seems limitless.
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“Well, you don’t look like an experimental psychologist to me.”




Objectives

1. How is methadone different?
2. Dosing of methadone

3. Attitudes and beliefs of palliative care providers
about methadone

4. Prolongation of the QTc interval while on
methadone

5. Methadone as the initial long-acting opioid
Methadone and Cannabidiol
/. Methadone for refractory neuropathic pain
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What makes Methadone different?

A Chemical structure

A Pharmacokinetics

A Dual mechanism of action

A Drug interactions

A Cardiac conduction abnormalities
A COST




Structure

A Most opioids have a
structure that I
resembles morphine V—T

A Methadone shares |
structural similarities
to propoxyphene PR



Pharmacokinetics

A Oral bioavailability: 80-90%
I t,=3.8-62hours
I Inter-patient variability
I Dependent on CYP450 metabolism
I Delayed toxicity
A No active metabolites
I Renal excretion is pH dependent

A Highly lipophilic




Pharmacokinetics

A Tricky pharmacology

i t,,=3.8-62 hours®

I Time to reach steady state isusually4-5t.,
A Therefore methadone steady state reached in:

19 hrs to 12 days



5 Drugs for the Price of 1

A Racemic mixture (d- and |- isomers)

I Dextrorotatory (S-methadone)

ANMDA receptor antagonism

A5-HTP and norepinephrine re-uptake blockade
I Levorotatory (R-methadone)

AHigher affinity for mu, kappa and delta opioid
receptors



Drug Interactions

A Methadone is metabolized by:
I CYP3A4
I CYP2CI19
I CYP2D6
I CYP1AZ2




Increases Methadone Levels

A By inhibiting metabolism
I CYP3A4

A Antifungals: ketoconazole, fluconazole, itraconazole

A Antibiotics: ciprofloxacin, erythromycin, clarithromycin,
INH

A Benzodiazepines: clonazepam, diazepam
A Grapefruit juice, cimetidine, urinary alkalinzers
A Calcium-channel blockers: verapamil, diltiazam
I SSRIs (CYP3A4, CYP1A2, CYP2D6)
A 3A4: nefazadone > fluvoxamine > paroxetine > fluoxetine
A 1A2: fluvoxamine > paroxetine > sertraline > fluoxetine >
nefazadone

A Methadone also inhibits the metabolism of TCAs and
SNRIs



Decreases Methadone Levels

A By increasing metabolism

I CYP3A4

A Anti-epileptic drugs: phenobarbital, phenytoin,
carbamazepine

ARifampicin, rifabutin
ADexamethasone

A Antiretrovirals: ritonavir, abacavir, amprenavi,
efavirenz, nelfinavir and nevirapine



Opioid Costs

Average Wholesale Price (AWP)

Cost for 1 Month Supply

I Generic Brand

$600.00
$523.80

$500.00 $463.20

$400.00

S417.62

$152.86
I $13.27
[ 1

Oxymorphone Oxycodone SR  Fentanyl 50 Morphine ER 30 Methadone 10
20mg gl2 hr 20mg q8 hr mcg/hr TDP mg q8 hr mg q8 hr

$300.00

$200.00

$100.00




How to Approach with Parents

AGetBuyInFirst-> dondét say t he

ABut END conversation wit
call ed met hadonebo

A Add in some historical perspective



A Controversial History

Myth or Fact?

A Developed in Germany during WWII due to morphine shortage

A Spasmolytic research at high doses
A Analgesic properties not expected
A Not used as an analgesic until after WWII

A Nomenclature of dolophine (methadone)
I Adolph

I Dolor (pain) + fin (end)



History Continued

A19506s: U.S. Public Heal
treatment for opioid abstinence syndrome
A19606s: N. Y. C. Heal t h Re:

research in opioid craving and withdrawal prevention
In heroin addiction

A 1971: Methadone maintenance treatment programs
expanded to 25,000 patients

A 1973: Closed system established for prescribing
and dispensing of methadone for maintenance

A 1976: APA sued for pharmacies to dispense
methadone as an analgesic



Anticipatory Guidance

A Lay out clear expectations (and undersellé )
A Establish realisticgoals-> what 6s t he

A Establish boundaries



Dosing of Methadone

Two Different Ends of the Spectrum

Opioid induced neurotoxicity (OIN) Poorly controlled pain
Excessive somnolence, hallucinations,
myoclonus
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every 4 hours for 2 to 3 doses
then every 6 to 12 hout8



In the absence of
data, all opinions
are equal.






Practices, Attitudes, and Beliefs of
Palliative Care Physicians Regarding
the Use of Methadone and Other Long-
acting Opioids in Children with
Advanced Cancer

Madden K , et. al. (2018). Journal of palliative medicine, 21(10),-1408.



General attitudes and beliefs for different
long acting opioids

Comfort Level Cost Prevents Prescribing Family Resistance

G/ 2YF2NI o6t S¢ GaCNBEASHIESRE 0 5.9 E G NB Y S f ¢
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n (% of respondents) n (% of respondents)
Morphine ER 84 (94%) 4 (5%) 21 (24%)
Fentanyl TDP 76 (85%) 18 (21%) 5 (6%)

Hydromorphone ER 33 (37%) 26 (31%) 3 (4%)

75 (84%) 3 (3%) 44 (51%)
Oxycodone ER 75 (84%) 25 (29%) 18 (21%)

n (% of respondents)

Ease of Titration Analgesic Effect Side Effect Profile
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n (% of respondents) n (% of respondents) n (% of respondents) ST U
n (% of respondents)
Morphine ER 39 (44%) 47 (55%) 70 (84%) 49 (57%)

Fentanyl TDP 73 (83%) 18 (21%) 57 (69%) 66 (77%)
Hydromorphone ER 24 (29%) 20 (25%) 44 (56%) 29 (36%)

68 (77%) 41 (48%) 61 (73%) 71 (83%)
Oxycodone ER 36 (41%) 44 (51%) 63 (76%) 53 (62%)




Attitudes, Beliefs, and Practices of

Pediatric Palliative Care Physicians

Regarding the Use of Methadone In
Children With Advanced Cancer

ment, 57(2626



23% of pediatric palliative care physicians

prescribe methadone

N1l n s t-spectid policies that
l 1T mit who can pre



Do we agree what Is a prolonged QTc?

Figure 2. Distribution of definition of prolonged QTc interval
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What Is the QT Interval?




What is the QT Interval?

A QT Interval i measured
from the beginning of the
QRS complex to the end
of the T wave

Cardiac Intervals and Segments



Why do we ncorrect

AfiThe QT interval

l nhverse exponenti al
A In plain English:

I As heart rate increases QT decreases
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I Especially important in children whose resting
heart rates are much higher than adults



How do we

NCcCorrect

Formula
Bazett
Fridericia

Baseline
Correction

Framingham

Hodges

Equation
QT / aRR

QT/%& RR

QT/®"aRR

QT + 0.154 (¢ RR

QT + 1.75 (HR68)

26 (1453)

26 (281)

44 (2862)

OHHy QA

(



Why Does It Matter?
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Why Is the QTc important?
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As QTc increases, so does the risk of Torsade de
Pointes T a polymorphic ventricular tachycardia that
can lead to sudden cardiac death



Do we agree what Is a prolonged QTc?

Figure 2. Distribution of definition of prolonged QTc interval
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When is a QTc prolonged?




