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Abstract
Patients with opioid addiction who receive prescription opioids for treatment of chronic non-
malignant pain present a therapeutic challenge. Fifty-four patients with chronic pain and opioid
addiction were randomized to receive methadone or buprenorphine/naloxone. At the 6-month
follow-up, 26 (48.1%) participants who remained in the study noted a 12.75% reduction in pain (P
= 0.043) and compared to 5 in the buprenorphine group, none in the methadone group reported
illicit opioid use (P = 0.039). Other differences between the two conditions were not found. Long-
term low-dose methadone or buprenorphine/naloxone treatment produced analgesia in patients
with chronic pain and opioid addiction.
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Chronic non-malignant pain (i.e., pain unrelated to cancer that persists beyond the usual
course of disease or injury) is often treated with prescription opioids. However, .5% to 31%
of patients with chronic back pain who are prescribed opioids over an extended period
exhibit aberrant medication-taking behaviors.1–5 Patients who receive long-term opioid
treatment might develop physical dependence, indicated by pharmacological tolerance and
withdrawal symptoms, and opioid-induced hyperalgesia.6, 7 In addition, up to 43% of
patients with chronic pain receiving prescription opioids present with a co-existent addiction
(i.e., compulsive drug-taking behavior).3, 5

Patients who have coexistent chronic pain and addiction to short-acting opioids present a
significant clinical challenge. The expert recommendation is discontinuation of short-acting
opioids followed by the use of methadone, buprenorphine, naltrexone, or a non-opioid
analgesic combined with behavioral addiction treatment to reduce pain and cravings and
improve functioning.8 When non-opioid analgesics are used, the basic rationale is to provide
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a “strategic treatment interruption” or “drug holiday,” which is thought to address analgesic
failure associated with long-term opioid use.9–12 However, this approach might provide
inadequate pain control13 and make it difficult for patients to abstain from short-acting
opioid analgesics.

Long-acting opioids may offer pain control with a decreased risk for medication misuse.14

Methadone is a long-acting μ-opioid receptor agonist and an NMDA-receptor antagonist
with a half-life of 27 ± 12 hours that is effective in treating pain and opioid addiction.15–17

However, it has bothersome side effects (e.g., sedation, constipation, hyperalgesia,
dizziness, nausea, vomiting, and sweating) and is associated with serious adverse events
(e.g., drug overdose, respiratory depression, cardiac rhythm disturbances, QT interval
prolongation and serious arrhythmia [torsades de pointes], and death) that limit its
use.8,18–20 Buprenorphine, a partial μ-opioid receptor agonist and κ-opioid receptor
antagonist with a half-life of 2.33 ± 0.24 hours might be an alternative to methadone because
it is effective in treating opioid addiction or pain.21–26 Although methadone is superior to
buprenorphine in improving addiction outcomes in opioid-dependent patients,
buprenorphine has a better safety profile.21–23, 25 Buprenorphine’s ceiling on its agonist
activity limits its abuse liability and reduces the probability of respiratory depression and
overdose death, resulting in a safety profile superior to methadone.27 Buprenorphine might
also have a ceiling on its analgesic effects.

Clinicians need evidence-based guidelines to more effectively manage patients who have
both chronic pain and evidence of opioid misuse or addiction, which few studies have
investigated. According to Blondell and his associates, treatment with steady doses of
buprenorphine/naloxone for 6 months results in treatment retention superior to
detoxification followed by abstinence in chronic pain patients with a co-existent opioid
addiction.13 Similarly, Tennant and Rawson showed that methadone or propoxyphene
treatment produced better treatment retention than detoxification followed by psychotherapy
in patients with chronic pain and co-existent addiction.28 A case study of 4 chronic pain
patients with co-existent opioid addiction who received methadone treatment found that 3
stayed in treatment for 19–21 months and stopped intravenous use.29 Pain as measured by
the visual analogue scale did not significantly decrease.

Randomized clinical trials have not compared methadone and buprenorphine in patients with
chronic pain and co-existent opioid addiction. The objective of this preliminary study was to
compare the influence of 6-months of methadone and buprenorphine/naloxone treatment on
analgesia, illicit drug use, treatment retention, and functioning in a group of patients with
chronic non-cancer pain and co-existent opioid addiction in a primary care setting.

Methods
The study protocol was approved by the Institutional Review Board of the university and by
the Medical Director for Research at the host hospital that was the location of the
ambulatory primary care office where the study was conducted. It was registered with the
Food and Drug Administration (www.ClinicalTrials.gov) and was given the identifier
number NCT00879996.

Patients eligible for randomization were men and women aged 18 years or older with well-
documented chronic non-malignant pain related to the spine or a large joint (e.g., hip, knee,
shoulder) and an addiction to prescription opioids. Potential participants were screened
during a telephone interview for chronic pain and self-identified prescription “drug
addiction” and then assessed during a face-to-face interview. A diagnosis of opioid
dependence was confirmed using the DAST score (> 4) and a 7-item checklist based on the
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criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR) for
“opioid dependence.”30 The diagnosis of a chronic pain condition originating from the spine
or large joints was confirmed by clinical examination and the use of diagnostic imaging
(e.g., X-rays, computed tomography [CT] scan, magnetic resonance imaging [MRI]).
Individuals were excluded from the study, if (1) they were homeless or placed on parole; (2)
were unable to give consent (e.g., due to neurological disorders, including dementia or
cognitive dysfunction, psychosis) or lacked consent from the attending physician; (3) had a
co-occurring psychiatric disorder (e.g., schizophrenia); (4) had an EKG showing prolonged
QT and/or previous cardiac/pulmonary issues; (5) were taking a medication that is
contraindicated with methadone or buprenorphine; (6) they had a prior history of methadone
or buprenorphine maintenance treatment; or (7) were pregnant. Patients were screened for
liver disease because methadone cannot be prescribed in patients with hepatic impairment.

After informed consent was obtained, participants were randomized into one of two groups
that were pre-determined by drawing lots using a 3:3 ratio, block randomization procedure.

Of the 170 individuals screened, 8 declined to participate, 32 were not eligible, and 130
individuals were eligible and were assessed. After the assessment, 1 declined to participate
and 75 were lost to follow-up. In this open-label trial, the remaining 54 participants with
chronic pain and opioid addiction were randomly assigned to one of two 6-month treatment
protocols: 1) sublingual (SL) buprenorphine/naloxone 4–16 mg/1–4 mg/day (experimental
group) (n = 26) or 2) oral (PO) methadone tablets 10–60 mg/day (active comparator group)
(n = 28); doses were divided 1–4 times daily. The dose range of buprenorphine originated
from a study by Malinoff and associates showing that these doses of buprenorphine were
effective in relieving chronic pain.31 Based on this information we used this dose range of
buprenorphine in our previous study, which showed that patients with chronic pain and
opioid addiction receiving buprenorphine treatment for 6 months remained in treatment
longer than patients receiving detoxification followed by behavioral therapy.13 In the United
States, SL buprenorphine is combined with naloxone to reduce the potential for intravenous
use and is FDA-approved for the office-based treatment of opioid dependence, a diagnosis
that all patients in this study had.32

The dose range of methadone was chosen according to the recommendation by Hardman
and associates stating that the typical initial oral dose of methadone for pain is 2.5 to 15 mg,
depending on the severity of pain.16 Higher doses of methadone were avoided due to
increased risk of adverse events. Oral methadone tablets are FDA-approved for the office-
based treatment of pain.33 All patients in this study had a well-documented diagnosis of
chronic pain.

Participants were asked to cease self-administering opioid medications after the midnight
before the morning that they were to be started on the study medication. Upon arrival for the
initiation of the study medication, they were examined by a physician who confirmed that
the participant was eligible for the study and documented the symptoms and signs of opioid
withdrawal based on the Clinical Opiate Withdrawal Score (COWS).34

Those assigned to the methadone active comparator group were given an initial dose of 10
mg methadone orally, and were observed. If needed, an additional dose of 5 mg methadone
was administered after 2–4 hours to control the symptoms and signs of opioid withdrawal.
The participants received a prescription to take 5 mg methadone 4 times per day. A follow-
up appointment was scheduled within 5–10 days. The dosage of methadone was then titrated
to 20–60 mg per day (divided 3–4 times daily) over the following few weeks based on
clinical response.
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Those assigned to the buprenorphine/naloxone group were given an initial dose of 4 mg
buprenorphine and were observed. If needed, an additional dose of 2 mg buprenorphine was
administered after 2–4 hours to control the symptoms and signs of opioid withdrawal. The
participants received a prescription to take buprenorphine/naloxone at gradually increasing
doses (8/2 mg on Day 1, 12/3 mg on Day 2, and 16/4 mg on Day 3 and thereafter). A follow-
up appointment was scheduled within 5–10 days.

Participants were permitted to change to the other study medication, if they requested to do
so because of their perception of an inadequate response to the study medication (i.e.,
inadequate pain relief and control of cravings, presence of side effects, etc.).

Participants were advised not to drink any alcoholic beverages, not to obtain prescriptions
from other physicians for any controlled substances, not to return to taking any of their
previously prescribed opioids, and not to use any illicit drugs; however, they were permitted
to take non-opioids (e.g., acetaminophen or non-steroidal anti-inflammatory drugs) for
breakthrough pain. Participants were requested to engage in chemical dependency treatment
for 12–16 weeks and were encouraged to attend meetings of self-help programs (e.g.,
Narcotics Anonymous). Participants were permitted to opt out of this protocol at any time
during follow-up.

Patients were seen for monthly follow-up appointments and were required to provide urine
samples at every visit. Possible diversion was monitored by counting left-over pills,
requiring patients to have a lockbox for their medication, and completing a daily treatment
diary. After the 6-month follow-up period, participants were permitted to choose one of the
following final treatment plans: 1) begin an abstinence-oriented approach (i.e., non-opioid
analgesics only), 2) initiate a tapering schedule leading to opioid discontinuation, 3)
continue methadone or buprenorphine treatment, or 4) return to using their previous opioid
medications.

Baseline data included demographic characteristics, medical history, and substance use
history. Although participants returned for follow-up data collection every month, the
primary outcome was self-reported analgesia at 6 months compared to the initial visit.
Participants were asked to rate their pain using a 0–10 point numerical rating scale (NRS).
Other outcomes included treatment retention, retention on study medication, self-reported
functioning (0–10 point NRS), self-reported drug use (e.g., benzodiazepines, cocaine,
marijuana, opiates), and self-reported alcohol use. Urine samples were collected under
monitored circumstances at least once a month and were tested for buprenorphine,
methadone, opiates, benzodiazepines, cannabis, and cocaine. Urine toxicology screens were
performed using an “enzyme linked immunoassay” procedure.

Data were analyzed using SPSS version 16 (SPSS Inc., Chicago, IL) and GraphPad Prism 5
(GraphPad Software, La Jolla, CA). An alpha level of 0.05 was selected for all statistical
tests. Fisher’s exact test was used to compare dichotomous variables. A two-tailed, unequal
or equal (where appropriate), variance t-test or an ANOVA was calculated to compare
continuous variables.

Because the baseline characteristics did not differ between completers and non-completers
of the study only the completers were included in the analysis of analgesia, functioning, and
illicit drug use (Table 1).
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Results
Participant Characteristics

The participant characteristics are summarized in Table 2. The average daily dose of
methadone was 29.09 mg and the average daily dose of buprenorphine/naloxone was 14.93
mg/3.73 mg. The overall mean baseline pain score was 6.4 (SD = 1.8) and the overall mean
baseline functioning score was 5.0 (SD = 1.9). At baseline, 20 (37%) participants had a
positive urine screen for opiates, 7 (13%) for cocaine, and 20 (37%) for other drugs.
Twenty-one (38.9%) participants reported use of opiates in the past 30 days, 12 (22.2%)
reported alcohol use, and 18 (33.3%) reported the use of other drugs.

Table 3 summarizes the characteristics of those who completed treatment and all
randomized participants (whether or not they completed the treatment) by comparing them
among the two treatment conditions at baseline. The treatment arms did not statistically
differ in participants’ demographics, drug-taking history, treatment history, criminal history,
self-reported alcohol, opiate, and other drug use, positive urine for cocaine, opiates, and
other drugs, and pain. Participants randomized to methadone reported a significantly greater
mean baseline functioning score than participants randomized to buprenorphine/naloxone (P
= 0.035). However, participants who completed the study did not significantly differ by
treatment condition in percent change of functioning from baseline at 6 months (Table 4),
suggesting that the baseline difference in functioning did not affect the treatment results at
the 6 months follow-up. Among completers of the study, a greater proportion of participants
randomized to buprenorphine/naloxone were convicted of a crime (P = 0.011) and had a
greater number of convictions (P = 0.04) than participants randomized to methadone (Table
3).

Completion of Study and Treatment
Twenty-six (48.1%) participants completed the study. Thirteen participants were lost to
follow-up, 10 did not comply with the treatment (e.g., abuse of illicit substances, misuse of
prescriptions, aberrant medication-taking behaviors), 3 were discharged, 1 had a psychiatric
problem, and 1 was placed on parole (Figure 1). Twenty-one (38.9%) participants completed
the study on their randomized study medication. Fourteen (25.9%) participants changed
study medications during the study because they perceived the effect of the medication that
they were randomized to as inadequate in relieving pain or controlling cravings or due to
side effects. Five of these participants completed the study: two participants started on
buprenorphine/naloxone and finished on methadone and 3 participants started on methadone
and finished on buprenorphine/naloxone. There were differences between switchers and
non-switchers at baseline (Table 1). Male gender was associated with staying on the study
medication (P = 0.035). Participants who did not switch the study medication reported lower
functioning than participants who switched the study medication (P = 0.022).

Completion of the study on the study medication was associated with younger age (P =
0.038), not being covered by Medicaid (P = 0.025), younger age of onset of opioid use (P =
0.016), and younger age of onset of an opioid problem (P = 0.032). Of the 7 participants
who tested positive for cocaine at baseline, none (0%) completed the study on the study
medication, while of the 46 participants who tested negative for cocaine, 21 (45.7%)
completed the study on the study medication (P = 0.034).

Outcome Variables
A 2 × 2 design [Treatment (buprenorphine/naloxone, methadone) x Follow-up (initial visit,
at 6 months)] was used to analyze the pain scores to determine analgesia (Figure 2). The
results of this repeated-measures ANOVA revealed a main effect of Follow-up (F = 4.65, df
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= 1, P = 0.043). Across both treatment condition, participants reported significantly less pain
at 6 months (M = 5.5, SD = 1.9) than at the initial visit (M = 6.3, SD = 1.2) with a 12.75%
reduction in pain at medium effect size (Cohen’s d = 0.52). This suggests that both
continuous treatments resulted in analgesia after 6 months following the start of treatment.
To exclude the possibility that differences at baseline masked the results at 6 months, the
data were transformed to percent change in pain from baseline. However, there were no
significant differences between the treatment groups (Table 3).

Twenty-six (48.2%) participants completed the treatment at 6 months, 13 in each treatment
condition. Therefore, treatment retention did not significantly differ between the two
treatments.

At 6 months, 5 participants in the buprenorphine/naloxone group reported the use of opioids
compared to none of the participants in the methadone group (Table 3); this difference was
statistically significant (P = 0.039).

A 2 × 2 design [Treatment (buprenorphine/naloxone, methadone) x Follow-up (initial visit,
at 6 months)] was used to analyze functioning. There were no significant differences. No
significant differences were found in percent change in functioning from baseline (Table 3).

Discussion
To our knowledge, this is the first randomized prospective clinical trial that compared
buprenorphine/naloxone and methadone among patients with chronic pain and co-existent
opioid dependence. Both 6-month continuous buprenorphine/naloxone and methadone
treatment resulted in analgesia. These results suggest that both long-term treatments can be
used to treat chronic pain in patients who are dependent on prescription opioids. The total
analgesic effect produced by methadone and buprenorphine/naloxone was small (12.75%);
however, this is not surprising considering the severity of chronic pain.

Although clinically relevant improvement was reported by patients and their families in
terms of personality, mood, energy, motivation, coping with pain, and functioning, no
statistical improvement in functioning was found. The measures for pain and functioning
used in this study (i.e., NRS) might not have been sensitive enough to assess the nuances of
improvement in functioning and pain. However, the lack of dose escalations and worsening
of pain further suggests the effectiveness of the studied treatments.

Treatment retention and analgesia did not differ between the two treatment conditions after 6
months of continuous treatment. This is consistent with a study by Mattick and associates,
which showed that treatment retention did not differ between methadone and buprenorphine
treatment in opioid-dependent patients.25

We found that participants reported more drug use than we observed with urine toxicology.
For example, although none of the participants randomized to methadone reported illicit
opioid use at 6 months, 5 participants receiving buprenorphine did. This is consistent with
previous literature in patients with only opioid addiction, which showed that methadone is
superior to buprenorphine in reducing illicit opioid use.21–23, 25 The discrepancy between
self-report and urine toxicology can be explained by the timing of drug use. Urine
toxicology detects the presence of opioids up to 3–5 days after the last use. However, the
participants in our study were asked to report their opioid use of the past 30 days. Therefore,
patients in this study were surprisingly honest about the self-report of drug use because they
reported to have used more drugs than was found in the urine. In the present study, alcohol
use, cocaine use, and other illicit drug use did not differ between the two treatment
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conditions. However, neither treatment has been found effective for cocaine and alcohol
dependence in the past.

In line with previous literature, positive urine toxicology for cocaine in the beginning of the
study was associated with non-completion of treatment on the study medication.35, 36

This is a preliminary study with a small convenience sample of treatment-seeking
individuals and high drop-out rate that was not a double-blind and double-dummy study.
The participants of this study represented a heterogeneous group regarding their pain
condition and the imaging evidence for a pain condition. The small sample size limited our
ability to identify sub-groups of patients (e.g., those with no prior treatment for substance
abuse or with no prior arrests) who might do well with non-opioid pain management. This
was an open-label trial without a placebo and a control group. The outcomes might have
been different, if a placebo had been used and the treatment conditions were masked to the
participants, to the clinicians who provided care, and to the investigators who collected the
follow-up data. Therefore, the observed analgesia could have been the result of a placebo
effect, the treatment of pain by other non-opioid medications, physical therapy, alternative
treatments (e.g., acupuncture), or the use of opioid analgesic medications that was not
approved by the study protocol. Future research is needed to exclude alternative
explanations and confirm these results using more refined measures for pain and functioning
(e.g., visual analogue scale). Although all patients in this study had a diagnosis of opioid
dependence, only 21 reported the use of opiates at the initial visit. This might be due to way
the question was asked: “Have you taken prescription drugs such as opiates (e.g., Lortab,
OxyCotin) in the last 30 days?” Patients might have not considered other opioids such as
fentanyl or opioids obtained from the street when answering the question.

We conclude that both buprenorphine/naloxone and methadone treatment for 6 months
reduce chronic non-malignant pain in patients with co-existent opioid addiction. Patients
receiving methadone treatment reported less use of other opioids at 6 months than patients
receiving buprenorphine/naloxone treatment, but buprenorphine has a better safety profile.
These medications might not only target the physiological component of pain, but might
also improve the psychological component of chronic pain. Future research needs to
investigate the influence of both treatments on patients’ functioning and on the physiological
versus psychological component of pain as well as the neurobiology of both chronic pain
and opioid addiction and their treatment.
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Figure 1.
Participant flow chart
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Figure 2.
Pain as a function of Treatment and Follow-up. No significant interaction (Treatment x
Follow-up) was found, but a main effect of Follow-up: Both 6-months buprenorphine/
naloxone and methadone treatments resulted in a significant analgesia (p = 0.043).
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Table 2

Overall participant cha racteristics

Participant characteristics

Age, mean (SD) 38.3 (9.7)

Gender, male, No. (%) 29 (53.7)

Ethnicity, White, No. (%) 46 (85.2)

Marital status,

 never married, No. (%) 24 (44.4)

 married, No. (%) 14 (25.9)

 divorced, No. (%) 14 (25.9)

 widowed, No. (%) 2 (3.7)

Education, attended college, No. (%) 21 (38.9)

Employment, unemployed, No. (%) 37 (68.5)

Health insurance, Medicaid, No. (%) 29 (53.7)

Criminal history,

 History of arrests, No. (%) 31 (57.4)

 No. of arrests, mean (SD) 6.74 (7.1)

 Previous conviction for a crime, No. (%) 25 (46.3)

 No. of convictions, mean (SD) 4.76 (5.0)

Pain diagnoses,

 Failed back syndrome (other than postlaminectomy), No. (%) 20 (37)

 Degeneration of lumbar intervertebral disc with myelopathy, No. (%) 10 (18.5)

 Lumbago, No. (%) 10 (18.5)

 Degeneration of lumbar or lumbosacral intervertebral disc, No. (%) 4 (7.4)

 Displacement of lumbar disc without myelopathy, No. (%) 3 (5.6)

 Lumbar spinal stenosis, No. (%) 2 (3.7)

 Chronic pain syndrome with significant psychosocial dysfunction, No. (%) 2 (3.7)

 Degenerative spondylolysis, No. (%) 1 (1.9)

 Degeneration of cervical intervertebral disc with myelopathy, No. (%) 1 (1.9)

 Postlaminectomy, No. (%) 1 (1.9)

Age of onset of opioid use, mean (SD) 29.6 (9.1)

Age of onset of opioid problem, mean (SD) 32.5 (9.0)

Prior outpatient and inpatient treatment for addiction, No. (%) 25 (46.3)

Prior treatment for another mental illness, No. (%) 28 (51.9)

Most frequently abused opioid,

 Hydrocodone, No. (%) 32 (59.3)

 Oxycodone, No. (%) 8 (14.8)

 Fentanyl, No. (%) 5 (9.3)

 Heroin, No. (%) 2 (3.7)

 Morphine, No. (%) 1 (1.9)

 Codeine, No. (%) 1 (1.9)

 Other, No. (%) 4 (7.4)
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Participant characteristics

 Unknown, No. (%) 1 (1.9)

Family history of alcohol or drug use, No. (%) 31 (57.4)
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