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Obijectives

= Under: unique features of buprenorphine at the receptor/cellular level
= Apply this to clin
MOUD

Perioperative/|

Chronic Pain
Acute Pain

alize competing goals of an:

m Discuss dose timing for best outcome given buprenory

= Demonstrate some practical strategies and a guideline
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Opioid terminology

= Natural . wolinealkaloids

ne, morphine, thebaine

iste hin

= diacetylmorphinc Heroin

= Synthetic
Fentany

Opioid Peptide Receptors

m MOP or W receptor indorphins mu*

= Antinociception, Reward, Respiratory function, GI

m DOP or 5 receptor Enkephalins delta*

= Antinociception, Immune function, Mood

m KOP or » receptor norphins kappa*
nociception, Water diuresis, Dysphoria
= NOP/ORL receptor  Nociceptin/orphanin FQ

= Nociception/antinociception, Learning & Memory (negative regulator)

= Rx opioids non-protein ligands that activate these receptors

osine Moiety

address region = docking
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dynorphin

» PEPTIDES cnkephalin




NPP & ANPP precursor & “the fentanyls”
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Historic model

’ Buprenorphine

Naloxone ‘

o/ ¢ @ &

' 1-Opioids . .
RNAD

Partial agonist with

5 downstream effects

Chen 1, Mao J Anesthesiology 05 2014, Vol 120, 124

A [Competition] for the opioid receptor:

Binding affinity is a widely used measure of a drug’s relative po-
tency. However, published data for MOR binding affinity of clini
cally relevant opioid drugs are incomplete and often inconsistent,
precluding the systematic ranking of binding affinity to this

vive binding data foe opioid drugs. Symbols reps
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PharmeoKinetics PK) leads 0 At the receptor PharmcoDynamics (PD)

® Molecular docking and formation of “strong or weak” bonds leads to:

S

Phosphorylation of specific receptor amino acid residues avx 3, distal ¢
= Via G protein, direedy reduce AC and hyperpolatize ionophores blocking pain signal
= Effectors: $-arrestin promotes receptor intenalization blocking G protein

cllular reditection of signalling

Opioid Receptor signaling compartmentalization

I Landscape of OR Activation in the Cell
1¢) drive a “regular

two sequential waves of receptor activation, Ist in plasma membranc;

then in endosomes following internalization of the receptor
desensitized path”

i scinabi Non-peptide agonist (light bluc) distorts this pattern by activating

H » calized internal OR pool (dir errant” activation).
Gokg spparats }

2018,N : 2018* 2018 Elsevier Inc
el Phacm

Distinct (SIGNAL BIAS) receptor
compartmentalization and activation paths
by peptide (dark blue) and non-peptide

sht blue) antagonists

Affinity  Efficacy; Potency

B Affinity = ability to link and form bonds in receptor (PharmcoDy
B (7/K4) Kuaffinity constantis the opposite of K dissacia The difference between ‘potency
(affinity) and ‘efficacy” (activity)
= Intrinisic Efficacy ) ek + o) ‘
= maximum activity regardless of dose
= Affected by receptor density / reserve / SIGN AL BIAS
m Potency K/PD )

ed to produce a given effect ECy Lo drug cosa (concaniration)

P Receptor binding and dissociation, individual molecule selectivity, potency,
and intrinsic efficacy contribute to individual opioid pharmacodynamic profil
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http://upload.medbullets.com/topic/107007/images/potency%20efficacy.jpg
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Buprenorphine is unique ©

ffinity and long dwell time

*LOW maximal “activi ' up positioning)

BUP can produce analg with only 5-10% of receptors occupied

Long acting analgesia from 8-12 hours pite t ,, 4-6 h

nce is slower than plasma c which accour

en plasma t,, and the duration o

gely mediated through mu receptors in the dorsal horn

Reduced (no?) iratory def ion — resp depression comes from NorBUP

Buprenorphine is uniquely unique

BUP does not induce receptor intern:

nsitization

= LOW 8
® Buprenorphine failed to recruit B-arrestin.

® Respiratory depression is likely due to NorBUP 3-G-NorBUP

How did we arrive at doses? MOUD vs analgesia?

Buprenorphine w velope ¢ opioid” for analg

= adequa ia, limited side effects, limited tolerance

Buprenorphine applications for MOUD as alternative to heroin or

methadone ov dowed analge

afer — initial dosi
Recent growing attention to t
OPIOID CR
Better understanding of p opioid receptor function is explaining what was

observed in lab and clinically: A MED WITH STRANGE QUALITIES




Opioid receptor availability vs ADDED BUP dose
(Extrapolated from 2003 PET data)

[heroin dependent volunteers]

BA 10 (PFC)
BA 25 (subgen ACG)
BA 32 (mstal ACC)
Caudate
NAcoumbens
Thalamus

Amygdala
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Figure 3

Percent pOR availability
(4-hr post-BUP)

4 8 16 32 64
Buprenorphine SL tablet dose (mg)

1d 2003 Greenwald et al. 2014

Opioid receptor availability vs HELD BUP16 dose
(Extrapolated from 2003 PET data)

[heroin dependent volunteers]
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4 16 28 52 64 76
Time since BUP 16-mg SL tablet dose (hr)

Greenwald / Greenwald et al. 2014

[ 11 C]-catfentanil Positron Emission Tomography k)

Mathematical (simulated) estimation

in vivo wOR availability

BA 10 (PFC)

BA 25 (subgen ACC)
BA 32 (rostral ACC)
Caudate
NAccumbens
Thalamus

Amygdala

availability

(4-hr post-BUP)

Percent HOR
Percent yOR Availability
(Adjusted)

5 1 4 8 16 32 64 28 40 52 64 76
Buprenorphine SL tablet dose (mg) Time since BUP 16-mg SL tablet dose (hr]
Reprinted from Greenwald etal. (2014)

rev. 2021 Gregory Acampora MD Greenwald, Drug Aleohol 2014 November 1; 0: 1-11.




BUP works best in an optimal range
m Protect OUD population from

Approximate MOR receptor occupancy vs oral sublingual dose craving/relapse

® ~75% occupied effectively eliminates

euphoria [2-3 ng/ml]|

MOUD P 0% occupied effectively eliminates

%0
)
7
&
50

ave/withdraw ~1 ng/ml

% Receptor Occupancy

® Post OP GYN pati S ¢
Log scale oral sublingual dose in mgs. ~1000ug/d (IV PCA) for adequa
pain relief .

= BUP SL equivalent = 3mg/d

Sublingual dose and serum levels (ng/ml)

Anaiytes Bupreno

volume 19, |

ZUBSOLYV & BUNAVIL @ur/xix)
dosa;

e

Bunavil buccal film dosage strength Corresponding Suboxone sublingual tablet
dosage strength

mg/03 mg 4mg/1 mg

42 mg/0.7 mg 8 mg/2 mg
6.3 mg/1mg 12 mg/3 mg

film provides gr ioavailability by unidirecti
ger a be due to buccal fat re
The buccal patch is associated with reduced constipation thought to be due to reduced

norbuprenorphine plasma levels
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https://link.springer.com/journal/40268
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BELBUCA & BUTRANS @up ony)

m Dosage forms: 75, 150, 300, 450, 600, 750, 900mcg (1000mcg = 1mg)

Table 1. Bupr rphine Plasma P ineti (mean=SD)
BUP-121 | BUP-117 | BUP-117 | BUP-117 | BUP-115 | BUP-118 | BUP-120 | BUP-117
g 75 us 3002|300 g 5000 201 W00us 1200

Cmax | 0072002 | 0174030 | 0.37+0.10 | 0474047 | 055012 | L 1362042 | 1434045
(nzml

 bioavailab \hv FDA.gov
BUTRANS
® Dosage form 5, 10, 15, 20mcg/hour transde

= BUTRANS IS NOT TO BE USED FOR OUD |Gt ":'l“',‘ :

AR St

AuTRANs 2

SUBLOCADE 1

After inj, peak and median T, occurred at 24h The plasma
buprenorphine concentrations decreased slowly to a plateau.
te was achieved at 4-6 months. Observed mean
norphine concentrations levels for C,y,, Cyy and C,y, are
presentedin Table
g = B Figure Drug Liking VAS vs. Plasma [BUP]
Sa= 4 Baselne:  No buprenorphine after 18 mg Hydromorphone INJ.
g g ! | © Weeks 1-12: After SUBLOCADE injection
‘é H Withdrawal symptoms were controlled
2 g/t . correspondingto plasma le
&
F '
5 ol
2
s
T gl .. were occupied pl
g LPX R R These results were pivotal in defining
S o 3 RTINS s target buprenorphine plasma
3 concentrations of at least 23 ng/ml,
i 8 which drove the clinical development of
= BUP-X
o 1 2 3 4 5 6
« cessdata.fd gov/ drug
Buprenorphine Plasma Concentration (ng/mL) s/ label /2020/20981950121bl. pdf

N
w

SUBLOCADE 1II

100 BU R 40300 mg BURXR

The data indicate that administration of 2 monthly ds of 300 mg followed by 100 mg monthly (300/100-
i target concentrations of 2 ng/mL from the first injection. From the second

injection onwards, plasma concentrations were sustained aboy entire treatment duration in

the majority of subje Administration of 300 mg monthly - sing regimen) provided higher
buprenorphine plasma concentrations in the range of 5-10 ng/ml

PLEASE NOTE TIME TO 2ng/ml upon cessation of depot: (300/100) 5m (300/300)

Clin Pharmacokinet 60,
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Note range variability

Top panel: 300/100 mg of BUP-XR in Study 2
in) and 300/100-mg roll-over subjec

after they received one or multiple subcutancous

injections of 100 mg of BUP-XR

Bottom panel: >
2 and 300/300-mg roll-over subjects who remained

taking 300 mg of Im run-in).

R Study 2 participants who were earolled in Study 3.
Concentrations measured after sublingual dosing
during the run-in are shown in green; concer
trations measured after BUP-XR dosing are shown
in black.

The horizontal red dashed line indicates 2 ng/mlI

Clin Pharmacokinet 60,

Clinical “pearls”

sic vs MOUD dose targets ate strategically different!
dd FAO » BUP
You must START low when adding BUP P
AVOID high dose BUP vs FAO battle
PAY ATTENTION TO DOSE TIMING !

Small doses of BUP go a long way
for ANALGESIA

There is a pain-place for BUP de novo

NotBUP shouldn’t be ignored

Don’t forget adjuvants

III Mass General Brigham  Step 1. etermine total 24 hour home dose of buprenorphine .
. erods T —
3 « fhome dose is > 8 mg per day (excludes obstetrc patients): ep2
Figure 1. Step 2: Dets inticipated opioid requirements/pain after surgery
MGB Recommendations PR
for the Perioperative ‘opioid requirements
Managementof Home 16 MC
Buprenorphine-Naloxone o ey i
(suborone?) S sl
and other buprenorphine il o T !
Modified ACAMPORA OPIOID - May consider continuinghome dose
10132021 REQUIREMENTS,

TOW OPIOID

Step 3: dentiy strategies for managing unanticipated acute pain and NPO

opioid.

requenly.

swallowing, th dose will e absorbed
Diferent dosage forms of buprenorphine o buprenarphinenaloxone are NOT bio-equivalent see Tables 13)

[ —

o had o ongmer s s g

27


https://mgpo.massgeneral.org/files/BUP/MGBGuideline.pdf
https://mgpo.massgeneral.org/files/BUP/MGBPano.pdf

C NON-OPIOID
ortex ’ S
CBT, SNRI, AED ANALGESICS
Acetaminophen, L ) 1 - e L arelel

Neuromodulation

Pre & Post

Spinal Cord & Synaptic

. Tizanidine, TCA, SNRI
Primary Afferent one
Lamotrigine,
Oxcarbazepine, T

izanidine | : R —
Bupivacaine, Lidocaine : Neuromodulation

Med 2019;380:2440-8,
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You can contact me: gacampora(@mgh.harvard.edu
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Fentanyl is “potent” but note FAST offset

opioids ha: y
but Fentanyl “dw
limited
m FAST OFFSET can be felt as

ring!

m PK/PD!
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