% applied sciences

Article

Beyond Oral Opioids? A Retrospective Comparison of
Transdermal Buprenorphine and Oxycodone/Naloxone for
Sustained Relief in Chronic Low-Back Pain

Andrea Perna !

and Franco Lucio Gorgoglione

check for
updates

Academic Editor: Burkhard Poeggeler

Received: 16 June 2025
Revised: 14 September 2025
Accepted: 22 September 2025
Published: 24 September 2025

Citation: Perna, A.; Rovere, G.;
Franchini, A.; Passiatore, M.; Ricciardi,
L.; Barletta, F.; Gorgoglione, F.L.
Beyond Oral Opioids? A Retrospective
Comparison of Transdermal
Buprenorphine and Oxycodone/
Naloxone for Sustained Relief in
Chronic Low-Back Pain. Appl. Sci.
2025, 15,10348. https://doi.org/
10.3390/app151910348

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

, Giuseppe Rovere 3%, Andrea Franchini 1, Marco Passiatore

4, Luca Ricciardi 3, Felice Barletta !

1

Department of Orthopedics and Traumatology, Casa Sollievo Della Sofferenza IRCCS,

71013 San Giovanni Rotondo, Italy; a.perna@operapadrepio.it (A.P.); a.franchini@operapadrepio.it (A.F.);
f barletta@operapadrepio.it (F.B.); f.gorgoglione@operapadrepio.it (EL.G.)

Department of Clinical Sciences and Traslational Medicine, Section of Orthopaedics and Traumatology,
University of Rome “Tor Vergata”, 00133 Rome, Italy

Department of Orthopaedics and Traumatology, Fondazione Policlinico Universitario “A. Gemelli” IRCCS,
Universita Cattolica del Sacro Cuore, 00168 Rome, Italy

Bone and Joint Surgery Department, ASST—Spedali Civili, University of Brescia, 25100 Brescia, Italy;
passiatore. n@gmail.com

Neurosurgery Unit, Department of NESMOS, Sapienza University of Rome, 00185 Rome, Italy;
luca.ricciardi@uniromal.it

*  Correspondence: giuseppe.rovere02@icatt.it

Abstract

Introduction: Chronic low-back pain (CLBP) is a leading cause of disability, often requir-
ing opioid therapy when conservative treatments fail. Transdermal buprenorphine and
oral oxycodone/naloxone are commonly used, but their comparative effectiveness and
safety remain underexplored. Materials and Methods: In this retrospective cohort study,
173 patients with CLBP treated at our center between June 2022 and May 2024 were ana-
lyzed. Group A (n = 88) received transdermal buprenorphine (5-15 pg/h), while Group B
(n = 85) was treated with oral oxycodone/naloxone (10/5-20/10 mg/day). Treatment lasted
four weeks, with dose titration after one week if pain was uncontrolled. Pain intensity
(VAS), functional status (ODI), rescue medication use, and adverse effects were assessed at
baseline and during follow-up. Results: Both groups showed significant reductions in VAS
and ODI scores. Buprenorphine led to a greater functional improvement (ODI reduction
p = 0.04) and a trend toward greater pain reduction (VAS p = 0.08). Rescue drug use was
significantly lower in Group A (53.4%) compared to Group B (78.8%, p = 0.003). Adverse
events were more frequent in the oxycodone group, particularly nausea and constipation.
Conclusions: Transdermal buprenorphine provided comparable or superior analgesia with
better tolerability and reduced reliance on rescue medication. It represents a safer, effective
alternative for CLBP management in routine clinical practice.

Keywords: chronic low back pain; transdermal buprenorphine; oxycodone/naloxone;
opioid therapy; pain management; Visual Analog Scale (VAS); Oswestry Disability Index
(ODI); rescue medication; analgesic efficacy; adverse effects; retrospective cohort study

1. Introduction

Chronic low-back pain (CLBP) is one of the most pervasive and disabling muscu-
loskeletal disorders worldwide, exerting immense effects on individual functioning, societal
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productivity, and health-care resource utilization [1,2]. Defined as pain localized below
the costal margin and above the lower gluteal folds persisting for more than 12 weeks,
CLBP frequently produces substantial impairment in activities of daily living, reduces
health-related quality of life, and is associated with comorbid mood disturbances and sleep
disruption [1,2]. Globally, low-back pain ranks among the leading causes of years lived
with disability and imposes a disproportionate economic burden via direct costs (medical
visits, imaging, medications, interventional procedures) and indirect costs (lost work days,
reduced productivity) [2].

Management of CLBP is necessarily multimodal and frequently individualized, inte-
grating pharmacologic, physical, and behavioral interventions, and occasionally interven-
tional or surgical approaches when indicated [3]. Conservative measures—exercise therapy,
manual therapy, cognitive-behavioral approaches, and nonsteroidal anti-inflammatory
drugs (NSAIDs)—are the mainstay for the majority of patients. However, a substantial
subset of patients remain symptomatic despite these therapies and may require escalated
analgesic strategies [3-5]. In that circumstance, opioids are commonly considered for
short- to intermediate-term relief of moderate-to-severe CLBP in carefully selected pa-
tients, though their use remains controversial due to concerns about tolerance, dependence,
misuse, adverse events, and uncertain long-term effectiveness [6].

Within the opioid armamentarium, pharmacologic heterogeneity translates into dis-
tinct efficacy and safety profiles. Buprenorphine—a semi-synthetic opioid with partial
agonist activity at the p-opioid receptor and antagonism at the k-opioid receptor—occupies
a unique pharmacodynamic niche [6,7]. Its partial agonist activity confers strong analgesia
while theoretically attenuating maximal p-receptor-mediated respiratory depression and
other dose-limiting adverse effects relative to full agonists. Furthermore, k-antagonism may
have salutary effects on mood and could mitigate opioid-induced hyperalgesia in some
contexts [6,8]. When administered transdermally, buprenorphine delivers a continuous,
low-fluctuation plasma concentration that minimizes peak-trough variability and may
reduce peak-related adverse events; the patch format also offers practical advantages for
patient adherence in populations with polypharmacy or swallowing difficulties [6,9].

Oxycodone is a prototypical full p-opioid receptor agonist widely used in oral formu-
lations for moderate-to-severe pain. It is effective at reducing nociceptive pain but is associ-
ated with common opioid-related adverse events—gastrointestinal effects (nausea, consti-
pation), somnolence, dizziness—and carries a higher theoretical risk for rapid tolerance and
dose escalation compared with partial agonists [10]. Combining oxycodone with naloxone
in oral formulations aims to retain analgesia while limiting opioid-induced constipation
through localized antagonism in the gut lumen; nonetheless, systemic opioid-mediated
adverse events persist. Direct, contemporary comparisons of transdermal buprenorphine
and oral oxycodone/naloxone in CLBP under pragmatic clinical conditions are limited.

Given the ongoing need to balance analgesic effectiveness with safety, tolerability, and
opioid stewardship, head-to-head comparisons of different opioid modalities in CLBP are
clinically valuable. The transdermal route of administration for buprenorphine introduces
particular considerations: slower onset of steady-state concentrations may necessitate tem-
porary rescue analgesics; however, once established, transdermal delivery may provide
more uniform pain control and reduced incidence of peak-dose adverse events. Oxy-
codone/naloxone, with its rapid oral absorption, can produce faster early analgesia but at
the potential cost of more frequent adverse effects and requirement for dose escalation. Di-
rect real-world evidence comparing these two approaches in CLBP can inform prescribing
decisions, particularly for patients who have exhausted non-opioid strategies.

The present retrospective cohort study therefore aimed to compare the short-
term analgesic efficacy and tolerability of transdermal buprenorphine versus oral oxy-
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codone/naloxone in patients with CLBP who had not achieved satisfactory relief with
NSAIDs and physiotherapy. The primary outcome was the change in pain intensity mea-
sured by the Visual Analogue Scale (VAS) at four weeks; secondary outcomes included
functional change by Oswestry Disability Index (ODI), frequency of dose titration, rescue
analgesic use, and adverse events. We hypothesized that both regimens would produce clin-
ically meaningful pain reduction but that transdermal buprenorphine would demonstrate
superior tolerability and lower requirements for dose escalation and rescue medication.

2. Materials and Methods
2.1. Study Design and Population

This work represents a retrospective cohort study conducted at our institution on
patients referred to our emergency unit or to our spinal surgery outpatient for CLBP
between June 2022 and May 2024. This study was performed according to the STROBE
guidelines [11]. The patients had previously received pharmacological therapy with Non-
Steroidal Anti-Inflammatory Drugs (NSAIDs) with repeated courses of physiotherapy
(manual, instrumental or physical exercises protocols), without satisfactory pain relief. In
addition, before participating in this research, all patients had radiographic (X-ray) and
magnetic resonance imaging (MRI) examinations of lumbosacral spine performed. This
was carried out to rule out fractures, infectious diseases, or oncologic conditions as the
etiologic reason underlying low-back pain.

It is routine practice to include all patients presenting to our emergency department
with low-back pain (LBP) in a database. Routine data collection includes: age, gender,
smoking history, pain on the VAS, and functionality on the ODI questionnaire. Routine
clinical re-assessments are performed at every follow-up outpatient consultation. The same
practice is routinely carried out in first-seen patients with LBP attending the specialized
spinal surgery outpatient clinic. Although the study included standardized treatment
protocols and scheduled assessments at weeks 1, 2, and 4, these were part of the institution’s
established clinical practice for CLBP management. The present analysis is therefore
retrospective, based on review of routinely collected data, rather than a prospectively
planned trial.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria were: adults aged 18-75 years, with documented diagnosis
of CLBP with duration of at least 12 weeks, baseline VAS for pain > 5 and a satisfactory
data set. The exclusion criteria were: past history of spinal surgery in the previous year,
conclamate and painful spinal pathologies (e.g., fractures, tumor, infection), psychiatric
illness, active drug abuse, pregnant or lactating woman, neuromuscular disease, allergy
or contraindication to drugs or rescue medication in this study, moderate or severe renal
impairment, severe hepatic or cardiac impairment, past history of gastrointestinal disorders,
bleeding disorders, asthma, epilepsy, any contraindication to use of opioids and having
neuropathic pain or neurological deficit was an indication for urgent and non-deferrable
spinal surgery.

2.3. Ethical Considerations

Since transdermal buprenorphine and oral oxycodone have already become the insti-
tution’s standard-of-care management options for CLBP, formal ethics committee review
by our hospital was not needed for this comparative study. Data were anonymized before
analysis to preserve confidentiality for patients, as required by institutional and national
data protection policies. The research complied with the Declaration of Helsinki of 1964
and its later amendments.
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2.4. Treatment Protocols

Patients enrolled in the study were distributed into two groups on the basis of phar-
macologic regimen as described in their clinical records. Group A patients were given
a transdermal buprenorphine patch (Busette, Sandoz S.p.A., Milan, Italy) with an initial
dose of 5 ug/h, with titration every week to a maximum dose of 15 pg/h as determined
by pain relief and tolerability. Group B patients were given oral oxycodone/naloxone
(Targin, Mundipharma International Limited, Cambridge, UK), initiating at a dose level
of 5/2.5 mg twice daily, with weekly escalation to a maximum dose level of 10/5 mg
twice daily as long as VAS scores were greater than or equal to 4. Treatment duration
was standardized at four weeks in both groups. The rescue analgesia allowed by protocol
was with acetaminophen 1000 mg, up to three times daily. In addition, use of other pain
medications not listed here was barred for a duration corresponding to an agent’s half-life.

Patients were scheduled at weeks 1, 2, and 4 for clinical assessments, where VAS scores
and functional state as recorded through the ODI were obtained. Any incidents classified
as adverse events such as nausea, vomiting, constipation, dizziness, sedation, and local
skin reaction were noted.

2.5. Outcome Measures

The major outcome measure was VAS score at baseline compared to week 4, a tool
widely validated for assessing pain intensity in musculoskeletal disorders [12]. The sec-
ondary outcomes were OD], rate of dose titration, nature and frequency of adverse events,
and drug compliance. The ODI is considered one of the most reliable and responsive
questionnaires for evaluating functional disability in patients with low-back pain [13].
The VAS was documented on a scale ranging from 0 to 10, with 0 as no pain and 10
as worst pain imaginable. The ODI was expressed as a percentage score with higher
values reflecting more disability. The severity of adverse events was assessed using a
patient-reported numerical rating scale (NRS) from 0 to 10, where 0 indicated no symptom
and 10 the worst imaginable severity. For analysis, scores of 1-3 were considered mild,
4-6 moderate, and 7-10 severe, in line with established grading systems such as the Patient-
Reported Outcome-Common Terminology Criteria for Adverse Events (PRO-CTCAE) [14].
Symptoms without a recorded score were assumed absent or negligible and therefore not
included in the analysis.

2.6. Statistical Analysis

Descriptive statistics were used to summarize baseline demographic and clinical
characteristics. Results are reported as mean + SD with 95% confidence intervals (CI).
Categorical variables were expressed as counts and percentages. Patients with incomplete
follow-up data at week 4 were excluded from the analysis to ensure consistency of outcome
assessment (listwise deletion). Missing data were rare (<5% of cases). No imputation was
performed. The final sample comprised 173 patients. Comparisons between groups were
made using independent samples ¢-tests for normally distributed continuous variables and
Mann-Whitney U tests for non-normally distributed variables. Chi-square or Fisher’s exact
tests were used for categorical variables. To assess within-group changes in VAS and ODI
over time, repeated measures ANOVA was employed, followed by Bonferroni post hoc
analysis. Between-group differences in the primary and secondary outcomes were assessed
using analysis of covariance (ANCOVA), adjusting for baseline scores. A two-tailed p-value
of <0.05 was considered statistically significant. All analyses were performed using IBM
SPSS Statistics for Windows, Version 27.0 IBM Corp., Armonk, NY, USA).
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3. Results

Out of 324 retrospectively examined patients, only 173 were enrolled in the study.
88 were assigned to the transdermal buprenorphine group (Group A) and 85 to the oral
oxycodone/naloxone group (Group B). Baseline demographic characteristics including
age, sex, and BMI were well-balanced between the groups as shown in Table 1. The mean
age in Group A was 58.3 (£9.1) years, and in Group B, 57.6 (£8.9) years. For the primary
outcome, Group A’s VAS decreased from 7.1 (+1.0) to 2.8 (£0.7), mean difference —4.3
(95% CI: —4.6 to —4.0, p < 0.001). Group B’s VAS decreased from 7.2 (£0.9) to 3.1 (0.8),
mean difference —4.1 (95% CI: —4.4 to —3.8, p < 0.001). Between-group difference at week 4:
—0.3 (95% CI: —0.6 to 0.03, p = 0.08). At week 4, VAS reduction was numerically greater
in the buprenorphine group; however, this difference did not reach statistical significance
(p = 0.08), representing only a trend toward significance. Notably, in the first week of
treatment, Group B reported slightly better pain control than Group A. This early difference
is likely due to the faster onset of action of oral oxycodone/naloxone compared to the more
gradual attainment of therapeutic plasma levels with transdermal buprenorphine. The
ODI scores improved in both groups. In Group A, ODI decreased from 41.3% (49.9) to
24.6% (£7.5), mean difference —16.7% (95% CI: —18.6 to —14.8, p < 0.001). In Group B,
ODI declined from 42.1% (£10.3) to 27.1% (£8.7), mean difference —15.0% (95% CI: —16.9
to —13.1, p < 0.001). Between-group difference at week 4: —2.5% (95% CI: —4.9 to —0.1,
p = 0.04). Dose escalation was required in 54.5% of patients in Group A and 68.2% in
Group B. The need for upward dose titration was significantly higher in the oxycodone
group (p = 0.03). Adverse events were more frequently reported in Group B. Nausea was
observed in 21.2% of Group B patients compared to 9.1% in Group A. Constipation affected
18.8% of Group B patients and only 6.8% in Group A. Dizziness and drowsiness were
also more common with oxycodone (14.1% vs. 6.8%). Local skin irritation from the patch
was reported in 4.5% of patients in Group A. Three patients in Group B discontinued
the treatment due to intolerable side effects, whereas only one patient discontinued in
Group A.

Table 1. Demographic features.

Characteristic Group A (Buprenorphine, n = 88) Group B (Oxycodone/Naloxone, n = 85) p-Value
Age (years), mean (SD) 58.3 (9.1) 57.6 (8.9) 0.57
Sex (Male/Female) 58/30 49/36 0.78
BMI, mean (SD) 27.3(2.1) 26.8 (2.4) 0.54
Smoking habits (%) 49 (55.6) 45 (52.9) 0.34
Baseline VAS, mean (SD) 7.1 (1.0) 7.2(0.9) 0.49
Baseline ODI, mean (SD)  41.3% (9.9) 42.1% (10.3) 0.58

Rescue medication use was more frequent in Group B. Rescue medication use was
higher in Group A during the first week: 38.3% of buprenorphine patients required at least
one dose of acetaminophen, compared to 36.5% in the oxycodone group but the difference
was not statistically significant (p = 0.07). Over the four-week treatment period, 78.8% of
Group B patients required rescue doses at least once, whereas this was observed in 53.4%
of Group A (p = 0.003). This difference suggests a more stable and satisfactory pain control
in the buprenorphine group. Summary of results were reported in Table 2. A detailed
summary of adverse events by severity and by study week is now provided in Table 3,
offering further insight into the tolerability profile of both regimens.
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Table 2. Summary of results.

Outcome Measure

Group A (Buprenorphine, n =88) Group B (Oxycodone/Naloxone, n = 85) p-Value

Change in VAS at Week 4 —4.3(0.9) —4.1(1.0) 0.08
Mean VAS at Week 1, mean (SD) 3.8 (1.1) 4.1 (1.3) 0.06
Mean VAS at Week 4, mean (SD) 2.8 (0.7) 3.1(0.8) 0.08
Change in ODI at Week 4 (%) —16.7 (8.1) —15.0 (8.9) 0.04
Mean ODI at Week 4 (%), (SD) 24.6 (7.5) 27.1 (8.7) 0.04
Dose Escalation Required (%) 54.5 68.2 0.03
Adverse Events, n (%)
Nausea 8(9.1) 18 (21.2) <0.05
Constipation 6 (6.8) 16 (18.8) <0.05
Dizziness/Drowsiness 6 (6.8) 12 (14.1) 0.07
Local Skin Irritation 4 (4.5) 0 (0.0 <0.05
Treatment Discontinuation 1(1.1) 3(3.5) 0.31
Rescue Medication Use
Used by Week 1 (%) 34 (38.6) 31 (36.5) 0.07
Used Over 4 Weeks (%) 47 (53.4) 67 (78.8) 0.03
Table 3. Adverse events by severity and study week in both groups. Values are expressed as number
of patients experiencing mild, moderate, or severe adverse events at each follow-up week. Totals
correspond to the cumulative incidence reported in Table 3. Data reflect documentation in clinical
records; minor or transient events may be underreported.
Week 1 Week 1 Week 2 Week 2 Week 3 Week 3 Week 4 Week 4
Adverse Event Bupren. Oxycod./Nal. Bupren. Oxycod./Nal. Bupren. Oxycod./Nal. Bupren. Oxycod./Nal.
(M/M/S) (M/M/S) (M/M/S) (M/M/S) (M/M/S) (M/M/S) (M/M/S) (M/M/S)
Nausea 3/1/0 6/2/0 2/1/0 4/2/0 1/0/0 3/0/0 1/0/0 2/0/0
Constipation 2/1/0 5/1/0 2/0/0 4/1/0 1/0/0 3/0/0 1/0/0 3/0/0
Dizziness/Drowsiness 2/1/0 4/1/0 2/0/0 3/1/0 1/0/0 2/0/0 0/0/0 1/0/0
Local Irritation 1/0/0 0/0/0 2/0/0 0/0/0 1/0/0 0/0/0 0/0/0 0/0/0

4. Discussion
4.1. Background

CLBP remains one of the most prevalent and debilitating musculoskeletal conditions
worldwide, representing a significant cause of disability and diminished quality of life [15].
Even though the natural history of some cases suggests partial symptom improvement
over time, for many individuals the condition persists despite guideline-based conservative
management [15,16]. Such persistence can lead to chronic functional impairment, sub-
stantial psychological distress, and notable socioeconomic repercussions, including loss
of work productivity and increased health-care utilization [15,16]. For patients in whom
first-line interventions—such as non-steroidal anti-inflammatory drugs (NSAIDs), struc-
tured physiotherapy, and certain adjuvant pharmacological treatments like antidepressants
or anticonvulsants—fail to produce adequate relief, clinicians may escalate to opioid ther-
apy [17]. While opioids are widely recognized for their potent analgesic properties, their
use is accompanied by well-documented safety concerns, including the potential for misuse,
dependence, tolerance, and a range of adverse effects that may offset their benefits [17].

Within this therapeutic landscape, transdermal buprenorphine and oral oxycodone/naloxone
are frequently considered viable options for more severe or refractory cases [18]. Despite
their shared classification as opioid analgesics, they differ substantially in their pharma-
codynamic and pharmacokinetic characteristics, as well as in their clinical tolerability
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profiles [19]. Gordon et al. [20] demonstrated that the buprenorphine transdermal system
is an effective pharmacological option for managing chronic low-back pain. Specifically,
the significant reduction in pain intensity and the favorable tolerability profile observed
in our cohort mirror the positive outcomes reported in their randomized controlled trial
and subsequent open-label extension [20]. A Phase 3 randomized study by Stainer et al.
demonstrated the efficacy and safety of a buprenorphine transdermal system in patients
with chronic low-back pain, finding a 20 mcg/h dose to be significantly more effective than
a lower dose [21].

The present study was designed to explore these differences in a real-world clinical
setting, focusing specifically on comparative efficacy and tolerability in a population with
CLBP that had proven resistant to earlier treatment strategies.

4.2. Our Findings

Our retrospective cohort findings demonstrate that both transdermal buprenorphine
and oral oxycodone/naloxone produced meaningful reductions in pain intensity and func-
tional disability over a four-week observation period. This aligns with prior research
confirming that, in appropriately selected patients, opioid therapy can offer short-term im-
provements in pain and function [9]. However, subtle but potentially important distinctions
emerged between the two regimens, particularly in relation to the trajectory of pain relief,
functional restoration, side-effect burden, and the pattern of rescue medication usage.

4.2.1. Pain Relief

The degree of pain relief achieved, as measured by VAS scores, was substantial in
both treatment groups. While the greater reduction observed in the buprenorphine group
did not reach conventional statistical significance (p = 0.08), the numerical difference is
arguably of clinical interest, especially when interpreted alongside the results for functional
improvement. In contrast, the ODI improvement in the buprenorphine group did reach
statistical significance (p = 0.04), suggesting that the observed benefits extended beyond
analgesia to include a more meaningful restoration of daily living capabilities [9]. This
distinction is clinically relevant, as pain intensity and functional capacity do not always
improve in parallel; the ability to resume activities of daily living is often a more tangible
and valuable outcome for patients than numerical reductions in pain scores alone.

A closer examination of the week-by-week progression revealed an interesting diver-
gence in onset patterns. Patients receiving oxycodone/naloxone reported slightly faster
initial pain relief, particularly in the first week of therapy. This is pharmacologically plausi-
ble, as oral oxycodone is rapidly absorbed and reaches peak plasma concentrations quickly,
enabling a swift analgesic effect [9,22]. In contrast, transdermal buprenorphine relies on
gradual systemic absorption through the skin, leading to a more measured rise in plasma
concentration and a correspondingly slower onset of maximal analgesic benefit [9,20]. This
pharmacokinetic characteristic likely explains the more frequent need for rescue medication
in the buprenorphine group during the initial week of treatment.

However, by the second week, this dynamic shifted. Once therapeutic plasma concen-
trations of buprenorphine were established, patients tended to experience a more consistent
and sustained analgesic effect, with fewer episodes of breakthrough pain requiring addi-
tional medication [9,23]. This stability persisted for the remainder of the observation period,
ultimately resulting in a lower overall reliance on rescue analgesia in the buprenorphine
group. From a patient-centered perspective, this consistency in pain control is important—it
can reduce the psychological burden of unpredictable symptom flares and may improve
treatment satisfaction and adherence [9,23].
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4.2.2. Tolerability

Tolerability is another cornerstone of effective pain management, particularly in
chronic conditions that necessitate ongoing therapy. Our analysis showed a clear advan-
tage for buprenorphine in this regard. Adverse effects classically associated with opioid
therapy—such as nausea, constipation, dizziness, and sedation—were reported less fre-
quently among patients using the transdermal formulation [20]. This pattern is consistent
with buprenorphine’s partial p-opioid receptor agonist activity, which allows for robust
analgesia while producing a ceiling effect on certain adverse effects, most notably res-
piratory depression [22]. By contrast, oxycodone, a full p-opioid receptor agonist, lacks
this pharmacological safeguard and is therefore more prone to producing dose-dependent
adverse events [9,22].

Better tolerability has practical implications beyond mere comfort. It can reduce the
likelihood of therapy discontinuation, decrease the need for symptomatic management
of side effects (such as laxatives for constipation or antiemetics for nausea), and support
higher adherence rates [9]. In real-world clinical practice, adherence is a decisive factor in
achieving sustained pain relief and functional improvement. The fewer barriers patients
encounter in tolerating their medication, the more likely they are to maintain it long enough
to derive full benefit.

4.2.3. Dose Escalation

The pattern of dose escalation also warrants attention. Our findings suggest that oxy-
codone/naloxone recipients required upward dose adjustments more frequently than those
on buprenorphine. This may reflect a faster development of pharmacological tolerance to
oxycodone, a phenomenon well-documented with full opioid agonists [24]. In contrast,
buprenorphine’s unique receptor pharmacology may confer greater stability over time,
slowing the emergence of tolerance and reducing the need for dose escalation [24]. This is
particularly advantageous in long-term management, where maintaining efficacy without
escalating risk is a persistent challenge.

4.3. Pharmacological and Clinical Implications

Buprenorphine’s pharmacological profile offers additional theoretical benefits that
may be relevant in chronic pain populations. Its k-opioid receptor antagonism has been
proposed to mitigate certain negative mood states and possibly counteract opioid-induced
hyperalgesia. Moreover, its ceiling effect on respiratory depression makes it a safer option
for populations at increased risk, such as elderly patients or those with chronic obstructive
pulmonary disease or sleep apnea [8]. While our study was not designed to directly
measure these endpoints, the existing literature supports their clinical plausibility and
underscores the importance of tailoring opioid selection to the specific vulnerabilities of
the patient [8].

From a practical standpoint, the mode of administration also matters. The trans-
dermal patch offers convenience for patients with dysphagia, gastrointestinal disorders
that may impair absorption, or those on complex medication regimens where simpli-
fying dosing can enhance adherence [24]. It also facilitates steady-state plasma levels
without the peaks and troughs associated with multiple daily oral dosing [19]. In con-
trast, oral oxycodone/naloxone requires more frequent administration and carries the
added consideration of gastrointestinal tolerability, even with the inclusion of naloxone to
mitigate constipation [24].

The broader implications of these findings extend to prescribing practices in CLBP
management. While opioids should be used judiciously and typically reserved for cases
unresponsive to other modalities [17], our results suggest that transdermal buprenorphine
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may offer a more favorable balance between efficacy and safety, particularly in opioid-
naive individuals or those with comorbidities that heighten their risk from full opioid
agonists [24]. This is not to suggest that buprenorphine is devoid of risks; it remains a
controlled substance with abuse potential and must be prescribed with careful patient
selection, monitoring, and education [24]. However, in appropriately selected patients, it
may represent a safer long-term choice.

It is also worth noting that our study adds to the relatively limited pool of real-world
comparative data on these two specific regimens in CLBP [9,18]. Most prior research has
either examined each drug in isolation or in comparison with placebo, rather than directly
against one another [18]. By focusing on head-to-head outcomes, we provide a more
clinically relevant framework for decision-making, though the retrospective nature of the
study and the relatively short observation period necessitate cautious interpretation [9,21].
These findings support a role for buprenorphine as a first-line opioid option in carefully
selected CLBP patients requiring escalation beyond non-opioid therapy [24].

4.4. Limitations and Future Directions

While this study provides valuable insights into the comparative effectiveness and
tolerability of transdermal buprenorphine and oral oxycodone/naloxone in chronic low-
back pain, several limitations must be considered. First, the retrospective design precludes
causal inference and depends on the accuracy of medical records. Treatment allocation was
not randomized but based on physicians’ judgment and patient characteristics, which may
have introduced selection bias. Adverse events were only documented if noted in clinical
files, meaning mild or transient side effects may have been underreported, potentially
underestimating tolerability issues. Second, the absence of a control group receiving
placebo or non-opioid analgesics prevents us from distinguishing drug-specific effects from
placebo response, regression to the mean, or natural symptom variation. Moreover, since
participants had already failed NSAIDs and physiotherapy, our findings may not apply
to patients earlier in their treatment pathway. Third, the follow-up period of four weeks
was sufficient for short-term assessment of pain, function, and tolerability, but too brief
to evaluate long-term outcomes such as tolerance, dependence, or sustained functional
benefit. Future prospective studies with longer observation are required to clarify these
aspects. Another limitation concerns generalizability. The sample was drawn from a
single institution, after comprehensive diagnostic imaging, and excluded patients with
psychiatric comorbidities, substance abuse, or significant organ dysfunction. While these
criteria improved internal validity, they also restrict applicability to the broader chronic
pain population, particularly in primary care settings. Finally, this analysis compared
only two opioid regimens. Other pharmacologic or multidisciplinary approaches were not
included, limiting the conclusions to this specific head-to-head comparison. In summary,
our results suggest that transdermal buprenorphine offers a favorable short-term balance of
efficacy and tolerability compared with oxycodone/naloxone. However, these conclusions
should be interpreted cautiously. Prospective, randomized, multicenter studies with longer
follow-up and broader inclusion criteria are needed to confirm these findings and to
evaluate long-term safety and patient-centered outcomes.

5. Conclusions

In this retrospective cohort of patients with CLBP unresponsive to NSAIDs and
physiotherapy, both transdermal buprenorphine and oral oxycodone/naloxone produced
clinically meaningful short-term reductions in pain and disability over four weeks. While
our findings suggest that transdermal buprenorphine may offer certain tolerability and
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adherence advantages, these results should be interpreted as short-term observations and
no conclusions can be drawn regarding long-term management.

Transdermal buprenorphine, however, was associated with superior tolerability, re-
duced requirement for dose escalation, and substantially lower cumulative use of res-
cue analgesics. These practical advantages—together with the pharmacologic proper-
ties of buprenorphine (partial p-agonism and k-antagonism) and steady transdermal
deliver—support its consideration as a primary opioid option in appropriately selected
patients with CLBP, particularly where long-term tolerability and maintenance analgesia
are priorities.

Future research should prioritize prospective randomized controlled trials comparing
transdermal buprenorphine and full p-agonists over longer time horizons (months to
years), with comprehensive evaluation of addiction-related outcomes, objective functional
endpoints, patient-reported quality of life, health-economic analyses, and stratification
by patient subgroups (older adults, those with pulmonary disease, prior opioid exposure,
or psychiatric comorbidity). Additional mechanistic studies examining buprenorphine’s
impact on opioid-induced hyperalgesia, mood, and sleep in CLBP would further elucidate
potential advantages. Finally, research into optimal strategies for bridging the initial latency
to steady-state transdermal concentrations (for example, short-term adjunctive analgesia or
different titration algorithms) could improve early symptom control without sacrificing the
long-term tolerability benefits observed here.
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