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breadth clinical efficacy data that buprenorphine ha

supporting its analgesic potential and place on the analgesic ladder

& Annual rate per 1,000 population of buprenorphine use has been in

1.97 in 2009 > 4.43 in 2018!

© Namely driven by policy changes and enhanced awareness of use for opioid

underutilized and underrepresented for use in
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¢ First approved 1985 as injectable Buprenex

oFor treatment of moderate to severe pain

@ Since that time, 8 additional products have come to
market

6 of these products have approvals for opioid dependence

2 of these products have approvals for management of pain

FDA-Approved Indications

Buprenﬂrphme Sublingual film  Treatment of opioid dependence

and naloxone
Buprenorphine  Sublingual film  Treatment of opioid dependence and are ~30%
preferred for induction.

Buprenorphine  Sublingual tablet  Treatment of opioid dependence ~30%
and naloxone hours
Buprenorphine  Buccal film Treatment of opioid dependence ~30% 16.41027.5
and naloxone hours
Buprenorphine  Abdominal Treatment of moderate to severe opioiduse  100% 4310 60 days

subcutaneous  disorder

inj
[770770 1) Buprenorphine  Implant for Maintenance treatment of opioid dependence  31.3% 241048
subdermal in patients who have achieved prolonged hours
administration (6 ~clinical stability on low-to-moderate doses of a
month implant)  transmucosal buprenorphine-containing
Lroduct
Tntr of pain to require 100% 121072
intramuscular  opioid therapy
Buprenorphine  Transdermal  Management of pain severe enough to require  ~15% ~26 hours
delivery system  around-the-clock, long-term opioid treatment
Buprenorphine  Buccal film Management of pain severe enough to require 46 to 65% 11210276
around.the-clock, lon hours
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Considered a ‘partial-agonist’ at mu-opioid receptors (MORs) and an antagonist
at kappa-opioid receptors (KORs)

®Agonist of opioid receptor-like 1 (low affinity)

Partial agonist definition primarily due to lower intrinsic activity compared to full

MOR agonists in 7 vitro binding receptor assay studies
©SHOULD NOT BE CONFUSED WITH MEASURES OF CLINICAL
EFFICACY!!!

High binding affinity toward MORs compared to all other opioids

al. J Clin Pharm Ther, 2014;39(6):
1. Br J Anaesth. 195;57(2):192-6; Sa al. J Pharm:
al Toxicol Pharmacol. 2011:59(3):385-390; Bickel WK

Ki Value (aM) Ki Value (aM)

Sufentanil 0.1380 Alfentanil 7.391
Buprenorphine 0.2157 | Diphenoxylate 12.37
Hydromorphone 0.3654 Oxycodone 25.87
Oxymorphone 0.4055 Hydrocodone 41.58
Levorphanol 0.4194 Pentazocine 117.8
Butorphanol 0.7622 Propoxyphene 120.2
Morphine 1.168 Meperidine 450.1
Fentanyl 1.346 Codeine 734.2
Nalbuphine 2.118 Tramadol 12,486
Methadone 3378

Volpe DA et al. Regul Toxicol Pharmacol. 2011;59(3):385-390;




 Buprenorphine has demonstrated to produce less than a 100% effect in vitro when
binding to and activating G-proteins at MORs

@ Specifically, when any c binds to and activates MORs...
& G, subunits are catalyzed releasing G, along the membrane
» Leads to inhibition of adenyl cyclase, reduction in calcium currents
Deactivation of G-protein gated inward rectifying potassium channel

o Eventual cellular hyperpolarization and thus cellular hyperpolarization

& However, different is ms of G, have been identified...

Bidiack JM, etal. J Pharmacol Exp Ther, 2 ra123; AlHasani R, ctal, An 1115(6):1363

Table 2. Comparison of buprenorphine and morphine activation of MOR via different G-proteins
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Comparisan of buprenorphine and morphine activation of MOR via different G-prote:

G,

Buprenorphing 42 percent

Bettinger 11, Himayapsill BQ, Cleary J. Journal of Opioid Management. 2021;17(7):21-31

Arrestin 1 and 2:
o Proteins that normally bind phosphorylated G-protein-coupled MORs

o Independent of intracellular cascade mentioned before

& B-A in recruitment is associated with desensitization and sequestration of
MORs

& Genetic disruption of B-Arrestin allowed for attenuation of respi
depression and acute constipation caused by morphine

However, did NOT arrest anti-nociception

hal KM, etal, J Pha
1,0t
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& McPherson et al, Chen et al, Grinnell et al, Bidlack et al...

< All four studi d recruitment of B-Arrestin proteins by
buprenorphine

< All four studies found little to no recruitment of B-Arrestin by
buprenorphine

© Bidla a ifically found buprenorphine only mediated 33
Arrestin recruitment at MORs

& Morphine mediated 85% recruitment

on J, et al. Mol Pharmacol. 2010:7:
Pharmacol Exp Ther. 20

 Theoretically, fects of opioids may be mediated within various cente

of the brain structu s throughout the

& Comparatively, most opioid-related side effects rely on opioid binding and
activating MORs within supraspinal (brain) structures

> MORs within parabrachial nucleus and pre-Bortzinger complex - Respiratory
on

& MORs within ventral tegmental area and nigrostriatal cortex = Euphoria

& MORs within chemoreceptor trigger zone > Nausea/vomiting

Effects of Effects of Effects of
Subcutaneous Subcutaneous Subcutaneous
Buprenorphine Morphine Fentanyl
Pretreatment with Effects were Effects were Effects were
i antagonized ized ized

Pretreatment with Effects were Effects were Effects were

Pretreatment with Effects were NOT Effects were Effects were

Intraperitoneal and intrathecal administrati aloxone were characterized as “spinal administration”, while intracerebroventricular was
pre n

measue by anti-nociception Ding Z, Raffa RB, Br ) Pharmacol. 2009;157:831.8
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surgery.
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IV Morphine 167meg/Kg
mg

per abdominal
hysterectomy or cholecystectomy.

Epidural Sufentanil SOmeg.

w 35mg 1V on demand.

IV Morphine 0.5-6mg/hour IV infusion
IV Buprenorphine 1.5 or 3meg/Kg

IV Morphine 50 or 100meg/Kg

PCABL i

surgery.
Post.operativ following lateral thoracotomy in
children

PCA Fentanyl
Basal and bolus buprenorphine
Basal and bolus morphine.

Postoperative following abdominal surgery

120

Similar pain elif fo first 2-post op
hours; greater pain relief after 3h

Similar pain reliel
Similar or greater pain relief with
bupresorphine

Similar pain relief

Similar pain reliel

Similar pain relief

Similar pain reliel

Similar pain reliel
Less pain relief over first 2 hours, but
reater pain relef from hours 20 8
Similar pin relief
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SL Buprenorphine 0.4mg
IM morphine 10mg
SL ine 0.4

SL Buprenorphin
Post-operative following
general surgery
P

mg
Dihydrocodeine 60mg
SL Buprenorphine 0.8mg
IM Morphine 8mg
SL i

following
general surgery
Chronic cancer pain

PCA Morphine 72 + 8mg

1.6+045mg P in following

open prostatectomy

y
SL Buprenorphine 0.2mg Q6H  Chronic neoplastic pain

‘Tramadol 100mg Q8H

SL Buprenorphine/naloxone

14.93mg/3.73mg
Methadone 20-60

g/day
Transdermal Buprenorphine
Chi

Chronic non-cancer pain
related to spine or large joint

Transdermal Fentanyl

y
Transdermal Buprenorphine

Transdermal Fentanyl

oxy

Rotation from morphine or
xyco

pain

Chronic persistent pain

Buccal Buprenorphine

Chronic pain

N/a

79

Similar or greater pain
relief with buprenorphine
Similar or greater pain
relief with buprenorphine
Similar pain relief
Similar pain relief
Greater pain relief with
tramadol

Similar pain relief

Similar pain relief

Similar pain
improvements in initial 6
‘months

Similar pain relief after
transition
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Raffa RB et al. ] Clin Pharm Ther. 2014;39(6

& As shown in the table, transdermal buprenorphine has shown some direct,
head-to-head clinical pain efficacy against full agonist opioids

gonist opioids

tients (< 160mg MMED)
who were switched to and titrated on Belbuca allo for reduction of
pain to mild levels

& Higher allowable doses of Belbuca may allow for better pain effects than
Butrans

Gimbel J et al. Pain. 2016;157(11):2517.




RESPIRATORY RATE

Fertany! Buprenorphine

:
k]

Dahan A et al. Br J Anaesth. 2005;94(6):825-834

& Has been shown to elevate feelings of euphoria, well-being, and pleasure

o Particularly intravenous buprenorphine

o Also has been shown to be self-administered above placebo levels in non-opioid-
dependent, recently detoxified individuals

© Comer et al showed that in morphine-maintained heroin abus buprenorphine
produced increases in positive subjective ratings of likability, HOWEVER:

®Only opioid to produce statistically significant increases in ratings of “I feel a
bad drug effect”

7 opioid NOT self-administered above placebo at any dose tested

tal. Br J Addict. 1991;86(12):1615-1623; Pickworth W et al 0-576;
D et al. ] Pharmacol Exp Ther. 2002;303(2):695-703; Comer SD et al. Neuropsychopharmacology. 2008;33(5):1179-1191
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¢ Traditionally lower rates of constipation in trials compared to otk
(1-5%)

Tassinari et al showed that TDS buprenorphine was associated with
i antly less constipation than equianalgesic doses of SA morphine

> Unlike many opioids, buprenorphine does NOT cause spasm of the sphincter
of Oddi

tal, Eur J Pain. 2009;13(

& Multiple studies have shown evidence of decreased effect on hypogonadal

¢ Hallinan et al showed that men on maintenance buprenorphine therapy
compared to methadone had:

®Higher testosterone levels
Less sexual dysfunction
ocki et al found that transdermal buprenorphine
&> W: iated with changes in menstrual ¢ in women

®Was not associated with hormonal changes

Bilsener N et a Endocrinol Metab. 2005; 06; Hallinan R et al. Int J Androl. 2
Hallinan R Med. 2008:5(3):684- ersocki Pain. 2017;158(1):8-16.

® Both Butrans and Belbuca have warnings r potential for QTc prolongation

Other formulations do not
¢ Harris et al showed:
oButrans 10mcg/hr did NOT have clinically meaningful effect on mean QTc
oButrans 40mcg/hr resulted in a MAXIMUM QTc prolongation of 9.2 msec
o Per package insert, in doses of Belbuca up to 900mcg Q12H, 2% demonstrated
prolonged QTc of 450-480 msec
 Several other studies have not found buprenorphine to be associated with QTc
prolongation when used in opioid use disorder

Pharmacol. 2017 ; Wedam EF etal. Arch Intern Med.
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Figure 1: QT prolongation of Various Medications
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http://paindr.com/wp-content/uploads/2016/04/buprenorpehine-qtc.pdf

© Would not recommend buprenorphine use over non-opioids for pain
mmmgsmsnt

ignificant risks with use

© However, there appears to be evidence to suggest that opioid-related ri:
be less than traditional MOR

©Also evidence that buprenorphine is as clinically effective as an
analgesic

Should it be used prior to consideration of any MOR agonist?

& Probably

« Overall, Belbuca allows for increased amounts of systemic absorption of
buprenorphine than Butrans

®Therefore, probably better for thos of MOR

« If considering for tho

agon

®Butrans could be used over Belbuca

© Butrar may be easier for patient’s with compliance

& Buprenorphine has different pharmacologic and pharmacokinetic
characteristics that allows it to be a unique option for treatment of chronic
pain and/or opioid use disorder

« Clinical evidence suggest that although there appears to be a “ceiling effect”
on certain opioid-related adverse events (respiratory depression,
constipation), there does not appear to be this same effect on analg

@ Its ultimate place in therapy for chronic pain has yet to be determined,

however in the majority of cases, it should probably be considered over most

other opioid-agonist medications (if they are appropriate)
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