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Sublingual Buprenorphine for Acute Postoperative Cancer Pain

— A Retrospective Study

Abstract

Background

Sublingual buprenorphine is an atypical opioid that potentially has a wider safety profile than
conventional opieids. However, there is a paucity of literature concerning its role in acute postoperative
pain.

Aims

To describe the usesof sublingual buprenorphine including efficacy and safety for the management of
acute postoperative pastta comprehensive cancer centre.

Methods

A retrospective study of sublingual buprenorphine analgesia after cancer surgery b&thesn 2015

to 31° October 2016. Outcome measures included pain scores (Verbal Numerical Rating Scale), dosage
oral morphine equivalent daily dose before treatment, adverse ex@atsglgesia, duration of treatment

and length of stay. Patients were categorised as responders or non-responders based on their response
Ethics approved by the Peter MacCallum Cancer Centre Expedited Ethics Review Committee (Approval
number: 18/59R).

Results

66 patients were included with a mean age of 62.8 years and 53% were male. 86.3% (55/66) were

categorised as responders to sublingual buprenorphine treatment. Pain scores were significantly lower i
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responders compared to non-responders after treatment 4.2 vs 7.3 (p<0.05). Sublingual buprenorphine
was well tolerated with a low adverse event frequency $4)) @ith nausea/vomiting reported most
commonly. All patients were prescribed at least one co-analgesic. The mean duration of treatment was
6.2 days and there was no difference in length of stay between groups.

Conclusions

After cancer surgeryypatients can benefit from sublingual buprenorphine analgesia due to its safe
adverse event profile and overall self-reported efficacy. Further research is recommended to account fot
confounders including study in a larger cohort.

Key Words: ( Sublingual Buprenorphine (;Opioid ); ( Pain, Postoperative ); ( Acute Pai(Gancer
Pain)

| ntroduction

Pain is common in"patients with cancer and often has significant impacts on the patient’s quality of life

and health outcomes«(1). Approximately 30 to 50% of all cancer patients experience moderate to severe
pain and greater than, 50% experience pain from treatment (1). Acute pain after cancer surgery is
especially common with evidence showing that 86% of patients reported postoperative pain and 75% of
those described experiencing moderate, severe or extreme pain intensity (2). If poorly managed, acute
pain can lead.tewvarious negative consequences including risk of developing persistent postoperative
pain, increased morbidity, functional impairment, delayed recovery, longer length of stay, prolonged

opioid use and greater health care costs (2, 3).

The current management of acute postoperative cancer pain involves a multimodal approach, with
opioid analgesics'playing a significant role in the management of moderate to severe cancer pain (1).
Although opioids arereffective there are many known side effects including constipation, nausea,

vomiting, drowsiness, dizziness and respiratory depression waselvere in 10-20% of patients (1, 4).

Sublingual buprenorphine is an atypical opioid that is garnering increasing interest as an analgesic whic
could offer alternative benefits compared to conventional opioids like morphine and oxy¢adjne
Currently,it is well established for the treatment of opioid dependence and not widely used in cancer
pain management (3, 4). Atypical opioids differ from conventional opioids by their mechanism of action
which does not exclusively rely on p-opioid receptor agonism (6). Buprenorphine is categoaised as
partial pepioid receptor agonist, k-opioid receptor antagonist and opioid receptor-like 1 (ORL-1)

agonist (4, 7). Clinical studies have shown that buprenorphine is an effective analgesic and may have a
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wider safety profile than conventional p-opioid receptor agonists including ceiling effect on respiratory
depression, reduced cognitive dysfunction, constipation, tolerance, immunosuppression and withdrawal
symptomg3-5, 7). Despite the use of transdermal and intravenous formulations of buprenorphine being
well examined for management of chronic cancer pain and acute non-cancer pain, there is a paucity of
literature investigating the sublingual formulation with focus on managing acute postoperative cancer
pain(3-5).

There is increasing interest in the use of sublingual buprenorphine for acute postoperative pain
management, including at the Peter MacCallum Cancer Centre where this study is based (3). Sublingua
buprenorphine 200mcg tablstused by the Acute Pain Service for parenteral analgesia step down
particularly for those,who remain nil by mouth or have an ileus, at risk of opioid induced respiratory
depression and'eanstipation, or have comorbidities including obstructive sleep apnoea and substance u
disorder (5, 7-10).

This study aims to describe the use of sublingual buprenorphine including efficacy and safety for
management of acute postoperative @ascomprehensive cancer centre. The results will help guide
future clinical practice and prospective studies of sublingual buprenorphine for cancer pain managemen

M ethod

Study Design

A retrospective review of surgicaipatients prescribed sublingual buprenorphine by the Acute Pain
Service (APS) betweerf'Dune 2015 to 310ctober 2016 at Peter MacCallum Cancer Centre,

Melbourne VIC Australia. All patients admitted following cancer surgery aged 18 years or older were
included. Patientsswith incomplete data about sublingual buprenorphine dosages and effect on pain or
were prescribed but.not administered a dose of sublingual buprenorphine were excluded from the

analysis.

Data was compared between responders and non-responders to sublingual buprenorphine to identify ar
evaluate factors'that impact its clinical use and efficacy. Patients who had documentation of subjectively
reported improvement in their pain from sublingual buprenorphine were defined as responders. All other

patients were defined as non-responders.

Data was collected from a combination of APS and hospital records. The APS records are collected

daily by a member of the APS team during medical rounds and include pain scores, common opioid
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adverse events, total oral morphine equivalence for parenteral analgesia use.

Ethical Approval
Ethics for this study was approved by the Peter MacCallum Cancer Centre Expedited Ethics Review
Committee (Approvalmnumber: 18/59R)

Outcome M easur€es
The outcome measures collected included demographic and clinical information; reason for admission,
sublingual buprenorphine use, pain scores measured as Verbal Numerical Rating Scale (VNRS) and

incidence of adverse events.

VNRS is an 11 peintrating scale (0-10) where patients verbally report a number that corresponds to
their pain intensity where a higher score indicates a greater pain severity and is widely used for assessil
postoperative pain (11). This study compared changes in VNRS before commencing sublingual
buprenorphine and 24 hours after. The oral morphine equivalent daily dose (0MEDD) of opioids
prescribed before starting sublingual buprenorphine and other conaai@milgesia were also

investigated.

Any potential adverse events that were attributed to sublingual buprenorphine were recorded as having
occurred or not"Specific adverse events of interest included nausea and vomiting, central nervous
system (CNS) dysfunction (which included sedation/drowsiness, confusion, hallucinations, delirium),

respiratory depression, dizziness, constipation and dry mouth.

Statistical Methods

Data on patientidemographics and sublingual buprenorphine outcomes were presented descriptively as
means, medians andfrequencies. IBM Statistical Package for Social Sciences (SPSS v25) was used to
conduct all statistical.analyses and graph generation. The independent t-test was used to compare the
means between.responders and non-responders. The paired samples t-test was used to compare the
difference in means'before and after sublingual buprenorphine in the responder group. Statistical

significance waswdefined as p<0.05.

Results

There was a total of 104 patients prescribed sublingual buprenorphine betiesre 2015 to 31
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October 2016. There were 38 patients excluded, including 12 that were admitted for medical reasons an
26 that had incomplete data, leaving 66 remaining for analysis. Of remaining patients, 57.6% (38/66)
were diagnosed with colorectal cancers and 69.7% (46/66) were admitted following a major surgical
procedure including laparotomy. The mean age was 62.8 (range 23-85) and the majority were were mal
53.0% (35/66). Overall, 86.3% (55/66) were categorised as responders and 16.7% (11/66) were

categorised as nen=responders. A summary of the patient characteristics is shown in Table 1.

Mean VNRS pain scores before sublingual buprenorphine treatment were not statistically different
between the two groups. After treatment, mean VNRS pain scores were significantly lower in the
responder group (4.2 VNRS) compared to the non-responder group (7.3) (p<0.05). The responder grouy
had a mean VNRS reduction of 17.6% which was not statistically sigificant. In comparison, the non-
responder group,had’‘a mean VNRS increase of 9.0% after treatment. These comparisons are shown in
Table 2 and Figure 1, Before sublingual buprenorphine treatment, 34.5% (19/55) of responders were
opioid naive compared to 18.2% (2/11) of non-responders. Of the non-opioid naive patients, responders
were prescribed 29.7mg oMEDD less opioids before commencing sublingual buprenorphine and 3.4mg
oMEDD more of sublingual buprenorphine during treatment compared to non-responders which were
both not statistically significant.

Adverse events were,reported by seven patients (10.6%) and included nausea and vomiting, CNS
dysfunction and.dizziness. Nausea and vomiting was reported by four patients (6.1%). CNS dysfunction
was reported by two non-responder patients (18.2%) and dizziness was reported by one responder
patient (1.8%). Thereswas no reported respiratory depression, constipation or dry mouth. Mean length o
stay and duration of sublingual buprenorphine treatment between the two groups were not statisticall

significant.A summary of sublingual buprenorphine outcomes is shown in Table 2.

All patients were prescribed at least one otteanalgesic alongside sublingual buprenorphine, most
commonly other opioids, paracetamol and anti-neuropathic agents (Table 2). Paracetamol was the most
common, prescribed to 78.2% (43/55) of responders and 72.7% % (8/11) of non-responders. A greater
proportion of responders were prescribed anti-neuropathic agents 61.8% (34/55) compared to non-
responders 54:5% (6/11). Contrastingly, a lower proportion of responders 61.8% (34/55) were prescribe:

additional opioids compared to non-responders 72.7% (8/11).

Discussion
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This study showed that sublingual buprenorphine was well tolerated and effective for acute cancer pain
management following predominately major surgical procedures. Out of all patients, 57.6% were
diagnosed with colorectal cancers reflecting the high rates of incidence in developed countries including
Australia (12). Twice as many patients underwent major procedures including laparotorf) (69.7
compared to minor procedures including laparoscopy (30.3%). These demographics provide insight into
the background andicomplexity of patients requiring pain management at comprehensive cancer centre

such as Peter MacCallum Cancer Centre.

Sublingual buprenerphine was shown to be well tolerated in this study. The most common adverse ever
reported was nauseaand vomiting, however at a lower frequency than acute non-cancer pain studies. Ir
this study, 6.1% of patients reported nausea and vomiting compared to 14-59% observed during
randomised controlled trials (13-16). Nausea and vomiting are significant symptoms and common in
advanced cancer and after surgery (17, 18). Additionally, no reported respiratory depression,
constipation and“dry'mouth strengthens the safety of sublingual buprenoBlyrgorphine’s ceiling

effect on respiratory depression and low incidence of constipation are attributed to its partial p-opioid
receptor agonism and could reduce the risk of critical events (5, 7). CNS dysfunction was only reported
by two patients in the hon-responder group with a frequency of 18.1%. This could be explained by
increased cognitive. symptoms and delirium risk associated with anaesthesia, during hospital admission
and non-responderssexperiencing poor pain control (19). However, data collection did not include
information about.anti-emetics or aperients which could have influenced the incidence of reported
adverse events. Nevertheless, this studywstiohat sublingual buprenorphine’s safety profile is

beneficial in the pesteperative period; in particular, reduced constipation, nausea and vomiting.

Comparing responders and non-responders, there were similar results between age, sex, cancer diagnc
admission reason, duration of treatment and length of stay. The mean age was similar for both
responders (63.0 years) and non-responders (61.5 years) as the incidence of most cancers increase wit
age (12). There was a greater proportion of respsti@ér3%) compared to non-responders (16.7%

which showed that sublingual buprenorphine was overall effective in most patients. However, this was
not reflected by the pain scores as mean VNRS reduction before and after sublingual buprenorphine
within the respoender group was not statistically significant. This discrepancy could be explained by the
use of subjectively self-reported pain outcomes. Furthermore, these results could have been influenced
by known issues associated with opioids and the complexity of postoperative and cancer pain

management (1, 2).

This article is protected by copyright. All rights reserved



Prolonged opioid use may result in cross-tolerance within the pharmacologic class (20). In thé study,
greater proportion of non-responders were prescribed opioids and at a higher dose than responders
before commencing buprenorphine. 18.2% of non-responders were opioid naive compared to 34.5% of
responders. Furthermore, non-responders were administered a lower mean dosage of sublingual
buprenorphine than responders which may have been sub-therapeutic as tolerance requires increased
dosages to achieverthe desired analgesia (21). Therefore, opioid tolerance should be an important
considesition whem.assessing a patient’s potential benefit from sublingual buprenorphine and

determining the'required effective dosage. Additionally, phenotype differences in pharmacogenetics can
affect opioidpharmacelogy and the participant’s response to buprenorphine (22). Incomplete cross

tolerance due ta a number of different p-opioid receptor subtypes and different wild-type variants of
gene encoding, may,contribute to an innate opioid tolerance and thus different response to

buprenorphine amongst individuals (20).

This study shows'that sublingual buprenorphine can be considered in the clinical setting for the use in
postoperative cancer pain. It has properties for being used as a breakthrough medication such as being
quick acting opioid with an onset of effect at 30-60 minutes and a sublingual route of administration,
making it suitable for those without an oral route (5, 9). This is important especially in patients having
major abdominal surgery and are at risk of developing an ileus or have developed an ileus and cannot
tolerate oral medicati@(8). Buprenorphine is also an atypical opioid lending itself to potentially less

opioid-related side.effects which is helpful in the acute postoperative period (5).

There were strengthss,and limitations to this study. Given the paucity of research about sublingual
buprenorphine’s role injcancer pain management, this study adds to the literature and the findings can be
used to support current clinical practice (4). Other strengths of this study included having comparison
groups between responders and non-responders and measuring different domains of sublingual
buprenorphine clinical outcomes. The major limitation of this study is it being retrospective. This made
the study prone to multiple confounding variables that were unable to be excluded and not all related
risk factors were identified (23). This study was unable to fully evaluate the confounding impacts of co-
analgesics, other nen-analgesic medications and timeframe relationship between parenteral analgesia
and sublingualbuprenorphine treatment. Issues with dry mouth and taste were not discussed as they
were not examineth the acute pain literature. Moreover, self-reported sublingual buprenorphine
outcomes and collection of data from past medical records had a potential for recall bias and inaccurate
or incomplete records (23). Difficulty with accurately measuring pain is a common problem for pain

studies as there are no objective methods to §ulytify an individual’s experience with pain due to its
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complexity and subjective nature (24). In this study, it was difficult to define and group a variety of
different surgeries and cancer diagnoses. Finally, this study was limiteshigll sample size and data
collection fromasingle hospital site which only partially reflects the heterogeneity of patients in the

wider population (25).

Conclusion

This study showed.that cancer patients experiencing acute pain after surgery can benefit from sublingue
buprenorphine treatment due to its safe adverse event profile and its overall self-reported efficacy.
However, the significance of its reported analgesic effect during the first 24 hours of treatment requires
further research. This study will help lay the groundwork for future retrospective and prospective studies
in a larger cohort, with more recent data and regarding multiple sites.

Refer ences

1. Wiffen PJ, Wee B, Derry S, Bell RF, Moore RA. Opioids for cancer pain overview of
Cochrane reviews. Cochrane Database Syst Rev 2017; 7.

2. Gan TJ=Poorly, controlled postoperative pain: prevalence, consequences, and prevention. J Pain
Res 2017; 1022287-98.

3. White LDyHodge A, Vlok R, Hurtado G, Eastern K, Melhuish TM. Efficacy and adverse effects
of buprenorphine in acute pain management: systematic review and meta-analysis of randomisec
controlled trials. Br J Anaesth 2018; 120 (4): 668-78.

4. Schmidt-Hansen M, Bromham N, Taubert M, Arnold S, Hilgart JS. Buprenorphine for treating
cancer pain:"Cochrane Database Syst Rev 2015; 3.

5. Khanna IK, Pillarisetti S. Buprenorphinean attractive opioid with underutilized potential in
treatment of chronic pain. J Pain Res. 2015; 8: 859-70.

6. Schug SA. The atypical opioids buprenorphine, tramadol and tapentadol. Medicine Today 2019;
20 (1): 31-6.

7. Davis MP_._Twelve reasons for considering buprenorphine as a frontline analgesic in the
management of pain. J Support Oncol 2012; 10 (6): 209-19.

8. Behm B, Stollman N. Postoperative ileus: Etiologies and interventions. J Clin Gastroenterol
Hepatol. 2003; 1 (2): 71-80.

9. Narang N, Sharma J. Sublingual mucosa as a route for systemic drug delivery. Int J Pharm
Pharm Sci 2011, 3: 18-22.

This article is protected by copyright. All rights reserved



10.Cozowicz C, Chung F, Doufas AG, Nagappa M, Memtsoudis SG. Opioids for Acute Pain
Management in Patients with Obstructive Sleep Apnea: A Systematic Review. Anesth Analg
2018; 127 (4): 988-1001.

11.Li L, Liu X, Herr K. Postoperative pain intensity assessment: a comparison of four scales in
Chinese adults: Pain Med 2007; 8 (3): 223-34.

12.Rawla P, Sunkara T, Barsouk A. Epidemiology of colorectal cancer: incidence, mortality,
survival and.risk-factors. Prz Gastroenterol. 2019; 14 (2): 89-103.

13.Moa G, Zetterstrom H. Sublingual buprenorphine as postoperative analgesic: a double-blind
comparison'with pethidine. Acta Anaesthesiol Scand 1990; 24 (1): 68-71.

14.Lin YH, Hwang JL, Huang LW, Chen HJ. Use of sublingual buprenorphine in pain relief in
office hysteroscopy. J Minim Invasive Gynecol 2005; 12 (4): 347-50.

15. Payandemehr/P, Jalili M, Mostafazadeh Davani B, Dehpour AR. Sublingual buprenorphine for
acute renal colic pain management: a double-blind, randomized controlled trial. Int J Emerg Med
2014; 7 (1)1

16. Jalili M, Fathi M, Moradi-Lakeh M, Zehtabchi S. Sublingual buprenorphine in acute pain
management: a double-blind randomized clinical trial. Ann Emerg Med 2012; 59 (4): 276-80.

17.Harris DG. Nausea and vomiting in advanced cancer. Br Med Bull 2010; 96 (1): 175-85.

18. Shaikh Sl, Nagarekha D, Hegade G, Marutheesh M. Postoperative nausea and vomiting: A
simple yet complex problem. Anesth Essays Res 2016; 10 (3): 388-96.

19.Fong TG;slulebaev SR, Inouye SK. Delirium in elderly adults: diagnosis, prevention and
treatment. Nat Rev Neurol 2009; 5 (4): 210-20.

20.Dumas EOuPellack GM. Opioid tolerance development: a pharmacokinetic/pharmacodynamic
perspective. AAPS J 2008; 10 (4): 537-51.

21.Morgan MMy Christie MJ. Analysis of opioid efficacy, tolerance, addiction and dependence from
cell culture to human. Br J Pharmacol 2011; 164 (4): 1322-34.

22.Kosarac B, Fox AA, Collard CD. Effect of genetic factors on opioid action. Curr Opin
Anaesthesiol 2009; 22 (4): 476-82.

23. Althubaiti A. Information bias in health research: definition, pitfalls, and adjustment methods. J
Multidiscip Healthc 2016; 9: 211-7.

24.Youngerd, McCue R, Mackey S. Pain outcomes: a brief review of instruments and techniques.
Curr Pain Headache Rep 2010; 13 (1): 39-43.

25.Hackshaw A. Small studies: strenghts and limitations. Eur Respir J 2008; 32 (5): 1141-3.

This article is protected by copyright. All rights reserved



10

Characteristics ! Responder Group Non-Responder Group

c (n=55), (%) (n=11), (%)
Age in Years (mean) 63.0 61.5
Sex
Female 24 (43.6) 7 (63.6)
Male 31 (56.4) 4 (36.4)
Cancer Diagnosis {
Colorectal 33 (60.0) 5 (45.5)
Soft Tissue Sarcoma 5(9.1) 2 (18.2)
Upper Gastrointestinél 6 (10.9) 0
Gynaecologicdl 2 (3.6) 2 (18.2)
Lymphoma 2 (3.6) 1(9.1)
Skin Cancer and/Melanoma 3 (5.5) 0
Genitourinary 3(5.5) 0
Breast 1(1.8) 1(9.1)
Reason for Postoper ative Admission
Major Procedure /' Laparotomy 38 (69.1) 8 (72.7)
Minor Procedure#/'Laparoscopy 17 (30.9) 3 (27.3)

fcolorectal, anal, appendiceatiesophageal, gastric, pancreatendometrial, cervicafrenal,
bladder, prostate
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Pain I ntensity (V

-~

Before (mean)

After (mean)

Difference in meany(%:.change)
oMEDD (mg)

Total buprenorphine desage
(mean)

Before buprenorphine:(mean)
Adver se Events
Nausea and Vomiting

CNS Dysfunction

Dizziness

Respiratory Depression
Constipation

Dry Mouth

Concurrent Co*analgesia’
Other Opioids "~
Paracetamol

Neuropathic pain.ageris
NSAID

Epidural (local anaesthetic)
Duration of Treatment (days)
(Mean)

1-2

Responder Group
(n=55), (%)
51
4.2*
-0.9(17.6)

20.1

41

3 (5.5)

1(1.8)

34 (61.8)
43 (78.2)
34 (61.8)
8 (14.5)
3 (5.5)

6.2
12 (21.8)

Non-Responders Group
(n=11), (%)
6.7
7.3*
+ 0.6 (9.0)

16.7
33.8

1(9.1)
2 (18.1)
0

0
0
0

8 (72.7)

8 (72.7)

6 (54.5)

2 (18.1)
0

6.2
4 (36.4)
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>3 43 (78.2) 7 (63.6)
Length of Stay (days)

(Mean) 21.8 28.7
1-20 34 (61.8) 6 (54.5)
21-40 14 (25.5) 3(27.3)
>40 7(12.7) 2(18.1)

*p value < 0.05fdosage of sublingual buprenorphine administered over 24 Hpatint prescribed

>1 of that category; §pregabalin, gabapentin, amitriptyline, ketamine, clonidine

10 D

Mean Pain Score (VNRS)
|

Before After

Sublingual Buprenorphine Treatment

Verbal Numerical'Rating Scale (VNRS) scores of Respor{d&rs) and Non-Responders
(red) before andrafter sublingual buprenorphine. Dots indicate mean VNRS scores.

Vertical bars with error bars that indicate 95% confidence interval.
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anuscript

After

Sublingual Buprenorphine Treatment

(=]
M
hL4
(=]
=
D

Verbal Numerical Rating Scale (VNRS) scores of Responders (blue) and Non-Responders

f

(red) before and afte ingual buprenorphine. Dots indicate mean VNRS scores.

O

Vertical bars with rs that indicate 95% confidence interval.
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