BUPRENORPHINE BNF 4.7.2

Class: Opioid analgesic.

Indications: SL and injection moderate—severe pain, premedication and peri-
operative analgesia, tintolerance to other strong opioids.

SL high-dose tablet withdrawal and maintenance therapy for opioid addicts.

TD severe opioid-responsive pain (Transtec®; BuTrans®) or moderate—severe cancer
pain not responding to non-opioid analgesics (Transtec®), Tintolerance to other
strong opioids.

Contra-indications: TD buprenorphine should not be used for acute (transient,
intermittent or short-term) pain, e.g. postoperative, and in those who need rapid dose
titration for severe uncontrolled pain.

Pharmacology

Following the introduction of TD and high-dose SL formulations, buprenorphine is
experiencing a renaissance in chronic pain management and opioid dependence.1'5
Buprenorphine is a partial p-opioid receptor and opioid-receptor-like (ORL-1) agonist
and a k- and 3-opioid receptor antagonist.>® It has high affinity at the p-, k- and &-
opioid receptors, whereas affinity at the ORL-1 receptor is 500-fold less. It associates
and dissociates slowly from receptors. Subjective and physiological effects are
generally similar to morphine (agonist effects at the y-opioid receptor).

Antagonist effects at the k-opioid receptor may limit spinal analgesia, sedation
and psychotomimetic effects.’ In animal studies, buprenorphine demonstrates a
ceiling effect or a bell-shaped dose-response curve for analgesic (>1mg/kg) and
respiratory effects (0.1mg/kg). This is thought due to its partial agonist effect at the p-
opioid receptor. An agonist effect at the pronociceptive supraspinal ORL-1 receptor
may also contribute.” In humans, a ceiling effect has been demonstrated for
respiratory depression (~200microgram IV)'"'2 and other effects, e.g. euphoria (4—
8mg/SL)">", but not for analgesia.' Doses as high as 16mg/day provide effective
analgeS|a Thus the ceiling dose for analgesia in humans is much higher than the
‘maximum’ dose recommended by the manufacturer's, namely 3.36mg/day
(70microgram/h patches x 2).

The oral bio-availability of buprenorphine is low (15%); after PO administration, it
undergoes extensive first-pass metabolism in the gastro-intestinal mucosa and liver,
where it is almost completely converted by CYP3A4 to norbuprenorphine.
Norbuprenorphine has similar opioid receptor-binding affinities to buprenorphine but
does not readily cross the blood brain barrier and has little, if any, central effect.®
Both buprenorphine and norbuprenorphine undergo glucuronidation to inactive
metabolites."”’

SL buprenorphine is rapidly absorbed into the oral mucosa (2—-3min), followed by
a slower absorption into the sgstemic circulation (tmax 40min—3.5h after a single dose;
1-2h with repeat dosing)."® After parenteral and SL administration, 70% of
buprenorphine is excreted unchanged in the faeces and some enterohepatic
recirculation is likely; whereas norbuprenorphine is mainly excreted in the urine.®
Vomiting is more common with SL administration than IM or TD.

Buprenorphine is highly lipid-soluble making it suitable for TD delivery. It is
available two formulations delivering either 5, 10 or 20m|crogram/h over 7 days
(BuTrans®) or 32, 52.5 or 70microgram/h over 4 days (Transtec®) and, like other
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strong opioids, is an alternative to both weak opioids and morphine."®
Buprenorphine is evenly distributed in a drug-in-adhesive matrix. Its release is
controlled by the physical characteristics of the matrix and is proportional to the
surface area of the patch. Absorption of the buprenorphine through the skin and into
the systemic circulation is influenced by the stratum corneum and blood flow. Thus, if
the skin is warm and vasodilated, the rate of absorption increases. There are few
practical differences in the use of the buprenorphine or fentanyl matrix patches.
Compared with fentanyl, buprenorphine TD (as Transtec®) adheres better. However,
after patch removal, it is associated with more persistent erythema (x localized
pruritus), and sometimes a more definite dermatitis.* Retrospective analysis
suggests that, compared with fentanyl TD, patients receiving buprenorphine TD (as
Transtec®) have a slower rate of dose increase and longer periods of dose stability.21
This requires confirmation in an RCT.

Buprenorphine has a Iarge volume of distribution and is highly protein-bound
(96%; a- and B-globulins).’® It is generally safe to use in patients with renal
impairment as buprenorphine does not cumulate; it is not removed by haemodialysis
and thus analgesia is unaffected (see p.000).?*% Although cumulation of
norbuprenorphine can occur, this may be of little clinical relevance given its lack of
central effect.'®?? Smaller starting doses and careful titration are advisable in patients
with severe but not mild—-moderate hepatic impairment. Buprenorphine crosses the
placenta and enters breast milk. The incidence, severity and duration of the neonatal
abstinence syndrome appears to be less than with methadone.?**

Buprenorphine has either no effect or a smaller effect than morphine on pressure
within the biliary and pancreatic ducts.?®*” Buprenorphine does slow intestinal transit,
but possibly less so than morphine.?®%°

In contrast to other opioids, buprenorphine does not suppress the gonadal axis or
testosterone levels (see p.000). This may relate to its k-opioid receptor antagonist
effect.** Because hypogonadism is associated with reduced sexual desire and
function, mood disturbance, fatigue and other physiological effects, e.g. muscle
wasting, osteoporosis, this may become an important consideration in patients
requiring long-term opioid therapy.*'?

Compared to morphine and other opioids, buprenorphine has little or no
immunosuppressive effect (see p.000).3334

With typical clinical doses, it is possible to use morphine (or other p-opioid
receptor agonist) for episodic (breakthrough) pain®® and to switch either way between
buprenorphine and morphine (or other p-opioid receptor agonist) without loss of
analgesia.36 Despite concerns that antagonism could occur, this is likely only with a
very large dose; even with buprenorphine 32mg SL, only 84% of p-opioid receptors
are occupied.*’

A recent study in volunteers suggests that buprenorphine may have an anti-
hyperalgesic effect as well as an analgesic effect.*®* Animal studies and case
reports also suggest that buprenorphine may be of particular benefit in neuropathic
pain.3 The implications for the clinical management of neuropathic pain, if any, need
to be determined by controlled studies.*>*'

Because buprenorphine has very strong receptor affinity (reflected in its high
relative potency with morphine), naloxone in standard doses does not reverse the
effects of buprenorphine and higher doses must be used (Box 5.A)**?* However,
significant respiratory depression is rarely seen with clinically recommended doses.
The concurrent use of benzodiazepines may increase the risk of serious or fatal
respiratory depression.*® The non-specific respiratory stimulant doxapram can also

Opalliativedrugs.com newsletter November/December 2006 DRAFT v1.0 2



be used, 1-1.5mg/kg IV over 30sec, repeated if necessary at hourly intervals or 1.5—
4mg/min CIVI. *64

Box 5.A Reversal of buprenorphine-induced respiratory depression

Discontinue buprenorphine (stop CSCI/CIVI, remove TD patch)

Give oxygen by mask

Give IV naloxone 2mg stat over 90sec.

Commence naloxone 4mg/h by CIVI

Continue CIVI until the patient’s condition is satisfactory (probably <90min)

O a A~ WODN -

Monitor the patient frequently for the next 24h, and restart CIVI if respiratory
depression recurs

7 |If the patient's condition remains satisfactory, restart buprenorphine at a
reduced dose, e.g. half the previous dose.

In an anecdotal report, two out of five patients with cholestatic pruritus responded to
treatment with buprenorphine.”® However, there is insufficient data at present to
recommend its use in this circumstance (see p.000).

Buprenorphine has a longer duration of action than morphine. In postoperative
single-dose studies, buprenorphine provided analgesia for 6-7h compared with 4-5h
with morphine.*® This is reflected in the recommended dose frequency (q6h—q8h vs.
g4h for morphine). However, the longer duration of action of buprenorphine almost
certainly means that potency ratios based on single-dose studies will under-estimate
the potency of buprenorphine. Thus, the following ratios should be not be regarded
as ‘cast iron’. They merely provide a rough guide for use when switching route or
opioids (see Opioid dose conversion ratios, p.000):

e SL buprenorphine is more than half as potent as IV/IM/SC buprenorphine; in
round figures, 400microgram SL is equivalent to 200microgram SC%°’

e SL buprenorphine is about 80 times more potent than PO morphine;36'52 in round
figures, 400microgram SL buprenorphine is equivalent to 30mg PO morphine

e |V/IM/SC buprenorphine is 3040 times more potent than 1V/IM/SC morphine;*

in round figures, 300microgram IV buprenorphine is equivalent to 10mg IV

morphine.

e TD buprenorphine is >100 times more potent than PO morphine;***
This last ratio, based on retrospective chart review, suggests that TD buprenorphine
and TD fentanyl are more or less equipotent (see Table 15.2, p.000).
Pharmacokinetic data are summarized in Table 5.1. The bio-availability of IV
buprenorphine is by definition 100%, and that of SC essentially the same. In contrast,
SL buprenorphine is only some 50% bio-available. Bio-availability is irrelevant in
relation to TD patches; the stated delivery rates reflect the mean amount of drug
delivered to patients throughout the patch’s recommended duration of use. Inevitably,
there will be interindividual variation in the amount delivered.
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Table 5.1 Pharmacokinetic data for buprenorphine

v TD (Transtec®) TD (BuTrans®) SL
Onset of action 5-15min** 21h for 35microgram/h 18—24h 15-45min>*
patch; 11h for
70microgram/h patch
Time to peak plasma5min 60h 3 days 30min-3.5h single
concentration dose;1-2h multiple
doses®'®
Plasma halflife 3-16h'® 25-27h? 13-35h? 24-69h'°
Duration of action 6—9h 4 days 7 days 6—9h

a. the halflife after a patch has been removed and not replaced.

©palliativedrugs.com newsletter November/December 2006

DRAFT v1.0



Cautions

Liver impairment. A single case report describes respiratory depression when IM
ketorolac was added to ED buprenorphine.®® Buprenorphine is mainly a substrate of
CYP3A4 and accordingly the manufacturers and others suggest caution with
CYP3A4 inhibitors, or avoiding their concurrent use (e.g. cimetidine, zileuton (not
UK), fluoxetine, fluvoxamine, clarithromycin, erythromycin, troleandomycin (not
UK), ketoconazole, indinavir ritonavir, saquinavir and gestodene) which
theoretically could lead to an increase in buprenorphine levels. Conversely, CYP3A4
inducers (e.g. carbamazepine, phenobarbital, phenytoin and rifampicin) could
reduce buprenorphine levels.®® Studies have confirmed that ketoconazole
approximately doubles buprenorphine levels in patients receiving high-dose
buprenorphine (8—16mg/day) SL but not 5—20microgram/h TD.5"*® Thus, halving of
the dose of buprenorphine is recommended in patients receiving high-dose
buprenorphine SL if used with ketoconazole or other CYP3A4 inhibitors. The
combination of high-dose buprenorphine SL with antiretrovirals, particularly
delavirdine and ritonavir increases the QT interval, but the clinical significance of
this is uncertain.*

Undesirable effects

For full list, see manufacturers’ SPCs.

See Strong opioids, p.000.

Very common (>10%): dizziness, drowsiness, headache, nausea and vomiting,
erythema and pruritus at the patch application site.

Common (<10%, >1%): anxiety, insomnia, asthenia, hypotension, fainting, oedema,
anorexia.

Dose and use

SL

starting dose 200—400microgram q6—8h

use with a sip of water if mouth is dry

typical dose 800microgram—1.2mg/day

higher doses reported in chronic pain patients switched from other opioids (2—

16mg/day)."

SC/IM/IV

e starting dose 300-600microgram q6—8h

e for patients receiving CSCI/CIVI buprenorphine, p.r.n. injections about 1/10 of the
total daily dose can be used for episodic (breakthrough) pain.

D

TD buprenorphine patches are available in two formulations: 7-day patches; 5, 10

and 20microgram/h (BuTrans®) and 4-day patches, 35, 52.5, 70microgram/h

(Transtec®) (see guidelines, p.000). For patients who have not already been taking

an opioid, the lowest patch strength should be prescribed, i.e. 5microgram/h

(equivalent to 12mg of PO morphine/24h). General advice and recommended

starting doses are detailed in the manufacturer’'s SPCs.

o o o o

Supply
Unless indicated otherwise, all preparations are CD.
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Temgesic® (Schering-Plough)
Tablets SL 200microgram, 400microgram, 28 days @ 200microgram t.d.s. = £9.
Injection 300microgram/ml, 1ml amp = £0.50.

Subutex® (Schering-Plough)
Tablets SL 400microgram, 2mg, 8mg, 28 days @ 4mg b.d. = £108.

Transdermal preparations

BuTrans® (Napp)

Patches (for 7 days) 5microgram/h, 1 = £2.50; 10microgram/h, 1 = £8;
20microgram/h, 1 = £15.

Transtec® (Napp)
Patches (for 4 days) 35microgram/h, 1 = £8; 52.2microgram/h, 1 = £12;
70microgram/h, 1 = £15.
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PCF Guidelines: Use of transdermal (TD) buprenorphine patches

Indications for using TD buprenorphine instead of morphine include:

> intolerable undesirable effects with morphine, e.g. nausea and vomiting,
constipation, hallucinations, dysphagia

> renal failure (no centrally active metabolites)

> ‘tablet phobia’ or poor compliance with oral medication

> high risk of tablet misuse/diversion (although the patch can still be abused).

TD buprenorphine is contra-indicated in patients with acute (short-term) pain and
in those who need rapid dose titration for severe uncontrolled pain.

TD buprenorphine patches are available in two formulations:
> 7-day patches; 5, 10 and 20microgram/h (BuTrans®)
> 4-day patches, 35, 52.5, 70microgram/h (Transtec®).
The maximum licensed dose is two 70microgram/h patches.

Use Table 1 below to decide a safe starting dose for TD buprenorphine and Table
2 to decide an appropriate rescue dose. These recommendations are based on a
PO morphine:TD buprenorphine dose ratio of 100:1; this differs from the
manufacturer’'s SPC which uses ~ 70:1. Patients not previously receiving opioids
should start on 5 or 10microgram/h patches; patients with unrelieved pain despite
maximum dose of a step 2 analgesic should commence on 20 or 35microgram/h
patches, according to circumstances.

For patients taking a dose of morphine that is not the exact equivalent of a
buprenorphine patch, it will be necessary to opt for a patch which is either slightly
more or slightly less than the morphine dose. Thus, if the patient still has pain,
round up to a higher patch strength; if pain-free and frail, round down.

Table 1 Comparative doses of morphine/diamorphine and TD buprenorphine (based

on dose ratio 100:1)

Morphine PO Morphine SC/IV Diamorphine SC/IV |Buprenorphine patch

mg/24h p.r.n. mg® Img/24h® p.r.n. mg® Img/24h® p.r.n. mg? |microgram/h mg/24h
BuTrans

12 2¢ 6 1 4 1 5 0.12

24 5¢ 12 25 8 1.5 10 0.24

48 10 24 5 16 3 20 0.48
Transtec

84 15 42 7.5 28 5 35 0.84

126 20 63 10 42 7 52.5 1.26

168 30 84 15 56 10 70¢ 1.68

coop

using traditional 1/6 of total daily dose as p.r.n. dose and rounded to a convenient dose

assuming potency ratio of morphine SC/IV to PO of 2:1 and diamorphine SC/IV to PO of 3:1

at these doses, p.r.n. codeine/dihydrocodeine (30—60mg)or tramadol (50mg) may suffice

for combinations of patches, add the p.r.n. doses together, e.g. 70 + 52.5microgram/h patches =

15 + 10mg morphine SC/IV = 25mg morphine SC/IV, but can round up to 30mg or down to 20mg

for convenience.
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Table 2 Comparative p.r.n. doses of buprenorphine.

Buprenorphine SL Buprenorphine SC/IM/IV Buprenorphine TD patch
microgram/24h° p.r.n.® |microgram/24h  p.r.n.” microgram/h _microgram/24h
BuTrans
240 ¢ 120 20 5 120
480 ¢ 240 40 10 240
960 200 480 80 20 480
Transtec
1680 200400 840 140 35 840
2520 400 1260 210 52.5 1260
3360 600 1680 280 70 1680

assuming potency ratio of buprenorphine SC/IV to SL of 2:1

using traditional 1/6 of total daily dose as p.r.n. dose, rounded to a convenient dose; give q6—8h

c. in the UK, the smallest tablet is 200microgram (unscored); smaller doses could be given by using
the solution for injection SL (300microgram/ml); otherwise use morphine or other strong opioid.

oo

6 The date of application and/or the date for renewal should be written on the patch.
Apply to dry, non-inflamed, non-irradiated, hairless skin on the upper trunk or arm;
body hair may be clipped with scissors but not shaved. If the skin is washed
beforehand, use only water; do not use soap and do not apply oils, cream or
ointment to the area. Press patch firmly in place for 30+ seconds. Micropore® or
Tegaderm® can be used to ensure adherence. Careful removal of the patch helps
to minimize local skin irritation.

7 Systemic analgesic concentrations are generally reached within 12—-24h but levels

continue to rise for 32-54h. If converting from:

> 4-hourly PO morphine, give regular doses for the first 12h after applying the
patch

> 12-hourly m/r morphine, apply the patch and the final m/r dose at the same
time

> 24-hourly m/r morphine, apply the patch 12h after the final m/r dose

> CSCI/CIVI, continue the syringe driver for about 12h after applying the patch.

8 Steady-state plasma concentrations of buprenorphine are reached after 9 days
(1-2 days with patch strength of <20microgram/h); the patient should use p.r.n.
doses liberally initially, particularly during the first 24h. Safe rescue doses of SL
buprenorphine/PO morphine are given in the Tables above.

9 After 72h, if a patient continues to need 2 or more rescue doses of analgesic/day,
the next strength patch should be used.

10 Potentially, patients could experience opioid-withdrawal symptoms that manifest
like gastric flu and last for a few days when changed from another opioid
(particularly large doses) to TD buprenorphine. Giving p.r.n. doses of the previous
opioid during this period may help.

11 Buprenorphine is less constipating than morphine; halve the dose of laxatives
when starting buprenorphine and re-titrate.

12 Buprenorphine may cause nausea and vomiting; if necessary, prescribe an anti-
emetic, e.g. haloperidol 1.5mg stat & o.n. for the first 7 days, and then p.r.n.

13 In febrile patients, the rate of absorption of buprenorphine increases, and could
cause toxicity, principally drowsiness. Absorption may also be enhanced by an
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external heat source over the patch, e.g. electric blanket or hot-water bottle;
patients should be warned about this. Patients may swim or shower with a patch
but should not soak in a hot bath.

14 Remove and replace patches once (7-day patch) or twice (4-day patch) a week.
The 4-day patch can be replaced on fixed days in the week, i.e. after 3 and 4
days alternatively. Change the position of the new patches so as to rest the
underlying skin for at least 9 days.

15 A reservoir of buprenorphine cumulates in the body, particularly in adipose tissue,
and significant plasma levels persist for at least 24h after discontinuing TD
buprenorphine.

16 Because of undesirable effects (e.g. nausea, vomiting, dizziness), TD
buprenorphine is unsatisfactory in about 10% of all patients, but only 3% in
cancer patients.

17 In moribund patients, continue TD buprenorphine and give additional SC
morphine p.r.n. (see Table above). If >2 p.r.n. doses are required/24h, give
morphine by CSCI, starting with a dose equal to the sum of the p.r.n. doses over
the preceding 24h. If necessary, adjust the p.r.n. dose taking into account the
total opioid dose (i.e. TD buprenorphine + CSCI morphine).

18 Used patches still contain buprenorphine; after removal, fold the patch with the
adhesive side inwards, and then discard in a sharps container (hospital) or
dustbin (home), and wash hands. Ultimately, any unused patches should be
returned to a pharmacy.
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