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Abstract
Pain is common among opioid dependent patients, yet pharmacologic strategies are limited. The
aim of this study was to explore whether escitalopram, a selective serotonin reuptake inhibitor,
was associated with reductions in pain. The study used longitudinal data from a randomized,
controlled trial that evaluated the effects of escitalopram on treatment retention in patients with
depressive symptoms who were initiating buprenorphine/naloxone for treatment of opioid
dependence. Participants were randomized to take escitalopram 10mg or placebo daily. Changes in
pain severity, pain interference and depression were assessed at 1, 2 and 3 months visits using the
Visual Analog Scale, Brief Pain Inventory and the Beck Depression Inventory II, respectively.
Fixed-effects estimator for panel regression models were used to assess the effects of intervention
on changes in outcomes over time. Additional models were estimated to explore whether the
intervention effect was mediated by within-person changes in depression. In this sample of 147
adults, we found that participants randomized to escitalopram had significantly larger reductions
on both pain severity (b = −14.34, t = −2.66, p < .01) and pain interference (b = −1.20, t = −2.23,
p < .05) between baseline and follow-up. After adjusting for within-subject changes in depression,
the estimated effects of escitalopram on pain severity and pain interference were virtually identical
to the unadjusted effects. In summary, this study of opioid-dependent patients with depressive
symptoms found that treatment with escitalopram was associated with clinically meaningful
reductions in pain severity and pain interference during the first three months of therapy.
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1. Introduction
Pain is common in opioid dependent patients. Among methadone treated patients, estimates
of chronic pain prevalence range between 37-61% [3,14,21]. Several hypothetical pathways
may lead to the co-existence of pain and opioid dependence, including depression [2], co-
morbidities such as HIV [10] or HCV [24], and opioid-induced hyperalgesia [8].
Management of pain in opioid-dependent patients is a clinical challenge given concerns for
opioid abuse and misuse among individuals with prior substance use disorders [20]. Yet
unresolved pain may be a risk factor for relapse among patients whose pain is not fully
treated [15]. Some small studies have suggested that buprenorphine/naloxone may be
associated with improved pain in opioid dependent patients with chronic pain [5,16].
However, a study of opioid dependent patients who were treated with methadone did not
find overall changes in pain level at one year [13]. Alternative, non-opioid pharmacologic
therapies are needed to address pain in opioid dependent populations.

Antidepressants may constitute an appealing option for treating pain in opioid dependent
patients because of the frequent co-existence of depression in this population [22].
Systematic reviews and clinical guidelines support the use of antidepressants as
pharmacotherapy for chronic pain conditions such as lower back pain [7], fibromyalgia [27]
and neuropathy [23], with the bulk of research to date being focused on use of tricyclic
antidepressants and serotonin-norepinephrine reuptake inhibitors (SNRIs). The use of
selective serotonin reuptake inhibitors (SSRIs) for chronic pain conditions has been less well
studied. Escitalopram belongs to a class of newer SSRIs. It is the S-antiomer of the SSRI
citalopram, which has been shown to be responsible for the drug’s pharmacologic effect.
Two small studies have reported escitalopram to be effective in treating pain in the setting of
polyneuropathy [19] and lower back pain [17]. No studies have evaluated the effects of
escitalopram on pain in opioid dependent populations.

We recently completed a clinical trial of escitalopram for the treatment of depressive
symptoms to reduce treatment drop-out in opioid-dependent persons initiating
buprenorphine [26]. This secondary analysis was undertaken to examine the effects of
escitalopram on pain severity and pain interference in that sample.

2. Methods
2.1 Study Sample and Design

This study used longitudinal data from a randomized, controlled trial that evaluated whether
treatment with escitalopram increased treatment retention among opioid dependent patients
with depressive symptoms who were initiating buprenorphine/naloxone [26]. Participants
were recruited through community advertising, physician referrals and word-of-mouth.
Study inclusion criteria included: age 18-65, a DSM-IV diagnosis of opioid dependence, a
score on the Modified Hamilton Depression Revised Scale (MHDRS) greater than 14 [18],
the absence of significant suicidal ideation, willingness and ability to complete a 3-month
treatment with buprenorphine, no history of severe mental illness (bipolar disorder,
schizophrenia, schizo-affective, or paranoid disorder), no currently prescribed medications
for depression (participants were not excluded if they were taking a tricyclic anti-depressant
for pain), and the ability to complete the study assessment in English. The study was
approved by the Rhode Island Hospital and Butler Hospital Institutional Review Boards.

Between November 2006 and May 2009, 932 individuals were screened by telephone, and
of those, 394 callers appeared eligible for the study and were invited for an in-person
screening visit. Of the 226 who attended this visit, 147 fully met criteria and agreed to enroll
the parent study. Of the 147, 72 were randomized to the intervention with escitalopram and

Tsui et al. Page 2

Pain. Author manuscript; available in PMC 2012 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



75 were randomized to placebo. In the intervention arm 48 completed the week 12 study
visit and in the placebo arm 42 completed the week 12 study visit. The reason for loss to
follow-up was drop-out from buprenorphine treatment.

Participants who enrolled in the study completed a baseline interview which included
questions on pain, and were randomized to take the study medication escitalopram 10mg or
placebo daily. Double-blinding regarding the medication group was maintained throughout
the study period for all research staff; the off-site compounding pharmacist kept the key to
the blind. Study medication and placebo were provided in identical capsule form.
Approximately five days after beginning the study medication, participants returned to the
research office for buprenorphine (buprenorphine/naloxone) induction. Dose adjustments
were based on previous opioid use, craving and reported symptoms. In general,
buprenorphine doses ranging from 12-24 mg/day were required for stabilization. At follow-
up interviews at 1, 2 and 3 months post-enrollment, participants were again asked about
their pain.

2.2 Measures
The primary outcomes measured were pain severity and pain interference in the past week.
Pain severity was measured using the visual analogue scale (VAS) [6]. Participants were
asked to rate their pain by placing a mark on a 100 mm non-hatched line which was marked
at one end as “No pain” and “Pain as bad as you can imagine” on the other end. Pain
interference was assessed using the mean of the 7-item subscale from the Brief Pain
Inventory Short Form (BPI) [9]. This subscale measures pain interference in different
domains such as sleep, work and relationships, rating each item from “0” (pain does not
interfere) to “10” (pain completely interferes). Other measures included age, gender, race/
ethnicity, educational status, primary illicit opioid used, withdrawal pain (number of days
experienced in the past week) and depressive symptoms. Depressive symptoms were
measured using the Beck Depression Inventory II (BDI II) [4].

2.3 Analytical Methods
Descriptive statistics are presented to summarize the characteristics of the study cohort. T-
tests and Pearson 2-tests are presented to compare intervention arms on a range of
background characteristics and indicators of study attrition. We used graphical methods to
describe the pattern of pain severity and pain interference observed over time. We used the
fixed-effects estimator [25] for panel regression models to statistically analyze change in
pain over time, and to assess the effects of intervention on change in these outcomes over
time. The fixed-effects estimator uses only within subject variability and effectively controls
between subject heterogeneity on all time-invariant characteristics [1]. A potential limitation
is that the effect of time-constant between subject characteristics (e.g., gender, ethnicity) on
outcomes cannot be estimated. However, the fixed-effects estimator effectively controls for
all unmeasured between subject differences that do not change over time [1]. All confidence
interval estimates and tests of significance were based on the robust standard error
estimators as implemented in Stata 10.1 [25]. The effect of time-invariant characteristics
(treatment assignment) on change in the outcome over time can be estimated as the predictor
by time interaction.

Our analysis proceeded in stages. We first estimated unconditional growth models to
evaluate the change process. We used the likelihood-ratio difference in chi-square test to
compare the linear growth model to an unconstrained time model estimating separate
parameters for each follow-up using 3 dummy variables. Examination of results suggested a
more parsimonious parameterization in which time was represented by a single dummy
variable coded 0 if baseline and 1 if follow-up. Conditional growth models that included the
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treatment by time interaction were specified to estimate the effects of intervention on change
in pain severity and pain interference. Additional fixed-effects regression models were
estimated to test the hypothesis that the effect of escitalopram on pain was mediated by
within person changes in depression.

3. Results
In our sample of 147 adults, participants averaged 37.5 (± 9.9) years of age and the majority
were male (76%)(Table 1). Most participants (80.1%) were non-Hispanic Caucasian, 4.9%
were African-American, 9.6% were Hispanic, and 5.5% were of other racial or ethnic
origins. Ninety-three (63.7%) said heroin was their opiate of choice. The mean BDI II score
at baseline was 29.4 (± 9.7). The majority (85%) of participants would be classified as
having moderate to severe depression [4]. Using the Structured Clinical Interview for DSM
Disorders (SCID) [12], 51% met criteria for current major depression and 4% for dysthymia.
The majority (122/83%) reported some pain in the past week, and of those with pain, 48%
had pain that was chronic ( 6 months). Among participants who reported pain, the most
common sites were back pain (66%), joint pain (48%) and muscle pain (38%). Over 90% of
participants were located for at least 1 follow-up, and there was no evidence of significant
between group differences with respect to attrition at any time point (Table 1). Intervention
groups also did not differ significantly with respect to other background characteristics and
pain. There was no evidence of systematic differences with respect to study attrition.

In the full cohort, mean VAS and BPI scores declined from baseline to 1-month, and stayed
relatively constant at months 2 and 3 (Figure 1). Statistical comparisons of mean VAS and
BPI scores across the 1-, 2-, and 3-month follow-up visits were not significant (i.e., p-value
>.10) for all pairwise comparisons. Because differences in mean VAS and BPI scores across
follow-up assessments were substantively small and not statistically significant we also
estimated a more parsimonious model constraining the outcome means to be equal across all
follow-up assessments. Likelihood ratio chi-square difference tests indicated that the more
complex unconstrained time model did not fit the data significantly better than the simpler
parameterization of time for either the VAS (LR2=1.41, df=2, p=0.50) or BPI (LR2=3.54,
df=2, p=0.17), therefore we used this parameterization for the subsequent analysis.

Table 2, Model 1 gives the results of fixed-effects regression estimating the effect of
intervention on VAS and BPI at follow-up. The coefficient for time gives the estimated
change in outcomes between baseline and follow-up in the placebo group among whom
mean VAS and BPI scores decreased by 16.8 (t=−4.50, p<.01) and 1.15 (t=−3.69, p<.01)
points, respectively, between baseline and follow-up. The “treatment by time” coefficient
represents the effect of escitalopram relative to placebo. Compared to those receiving
placebo, participants who were randomized to escitalopram had 14.34 (t = −2.66, p < .01)
and 1.20 ( t = −2.23, p < .05) larger mean reductions in VAS and BPI, respectively. Figure 2
gives the expected follow-up mean VAS and BPI scores by treatment arm, as estimated by
the fixed-effects model. Mean VAS scores a follow-up were estimated to be 32.1 (5% CI:
26.4-37.8) and 17.7 (95% CI: 12.2-23.2) among those randomized to placebo and
escitalopram, respectively. Predicted mean BPI scores were 2.53 (95%CI: 1.96-3.10) for
those receiving placebo and 1.33 (95% CI: 0.79-1.87) in the escitalopram arm.

Since changes in depression represent a plausible mechanism through which the effect of
escitalopram on pain may be mediated, we also estimated a model that included BDI II as a
time-varying covariate (Model 2 in Table 2). If changes in depression mediated the effect of
escitalopram on pain we would have expected that the effect of escitalopram on pain would
be attenuated. We found no support for the mediation hypothesis. After adjusting for within-
subject changes in depression, the estimated effect of escitalopram on pain severity (b =
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−14.37, t = −2.69, p < .01) and pain interference (b = −1.20, t = −2.30, p < .05) were
virtually identical to the unadjusted effects reported in Model 1. However, within-subject
change in BDI was associated significantly with within subject change in VAS pain severity
(t = 2.52, p < .05) and BPI pain interference (t = 4.25, p < .01). A within-subject increase of
1 point on the BDI was associated with a .55 point increase in mean VAS and a .09 point
increase in mean BPI scores across time.

4. Discussion
This study of opioid dependent patients with depressive symptoms found that treatment with
escitalopram resulted in significantly decreased pain severity and interference over time.
Adjusting for within subject changes in depression scores did not impact the effects of
escitalopram, suggesting the analgesic properties of escitalopram were independent of its
anti-depressant effects. This is the first study of which we are aware that demonstrates an
association between the anti-depressant escitalopram and improved general pain. A small
randomized, controlled cross-over study of patients with painful peripheral neuropathy
found that escitalopram was associated with significantly lower pain ratings, and that the
treatment effect was concentrated among patients with hyperalgesia [19]. Another
randomized, controlled trial compared treatment with escitalopram to duloxetine (which is
FDA approved for treatment of diabetic neuropathy, fibromyalgia and chronic
musculoskeletal pain) in patients with chronic lower back pain, and found it to be equally
efficacious for reducing pain [17]. Although our results demonstrated statistical significance,
it is also important to assess clinical significance. In our study, the intervention escitalopram
was associated with a 14 point decrease beyond what was observed with placebo, which
reflects a 29% improvement from the baseline mean of 49. Recent consensus guidelines
suggest that 10-20% and 30% decreases in numeric pain intensity represent minimally and
moderately important changes in pain, respectively [11]. Therefore, our results suggest that
escitalopram is associated with improvement in pain severity that exceeds minimal clinical
importance. The same guidelines suggest that a change of 1 point of the BPI interference
scale should be considered the threshold for clinically important change in pain interference.
Using this criterion, our results, which show a 1.2 point change associated with
escitalopram, also suggest a clinically significant effect on pain interference.

The effects of escitalopram on pain in this study did not appear to depend on the drug’s anti-
depressant effect. This was observed by adjusting for within subject changes in depression
in the second model. Depression scores did not differ significantly between the placebo and
escitalopram over the course of the study (possibly related to the relatively low dose of
escitalopram) [26]. This underscores the conclusion that the escitalopram’s effect on
reducing pain in this study was independent of the drug’s anti-depressant effect. However,
the study also demonstrated that there were improvements in depressive symptoms over
time in both placebo and intervention arms that were associated with reductions in pain. This
reinforces the close relationship between pain and depression [2] which is relevant since
depressive symptoms are highly prevalent in this population [22]. It is also of interest to note
that pain decreased in the placebo group during the study period. This could be due to
placebo effect, the effects of buprenorphine, resolution of withdrawal pain, or (likely) some
combination of all factors. Nonetheless, additional pain relief was observed in the
escitalopram arm.

This study has numerous limitations and strengths. The study is based on secondary analysis
of data; however, it makes use of a randomized, controlled study design with a blinded
intervention. At baseline, the intervention group had slightly higher (though non-significant)
mean VAS and BPI severity scores, but this should not influence the study’s main findings,
which focus on the effects of the intervention on change in VAS and BPI over time. The
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study had a relatively short follow-up time of 3 months. It is unknown if reductions in pain
associated with escitalopram are sustained beyond this period. The dose of escitalopram
used in this study was relatively low (10mg). It is possible that larger reductions in pain
might have occurred with use of a higher dose. The study is focused on a relatively specific
patient population, namely opioid dependent patients initiating buprenorphine with
depressive symptoms, which may limit the generalizability of the findings. However, there
are studies that support escitalopram’s effectiveness treating pain in non-opioid dependent
populations [19,17]. Furthermore, opioid dependent patients are disproportionately impacted
by pain (yet rarely included in clinical trials), and alternatives to narcotic medications are
greatly needed for this population.

In summary, this study of opioid-dependent patients with depressive symptoms found that
treatment with escitalopram was associated with a reduction in pain severity and pain
interference during the first three months of buprenorphine therapy. Treatment with
escitalopram was associated with a nearly 30% reduction in pain severity after one month
compared to control, and its analgesic effect appeared to be independent from any anti-
depressant effect. More research is needed on the use of non-narcotic medications such as
SSRIs to treat pain in opioid dependent populations.
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Figure 1.
Change in Pain Severity (VAS) and Pain Interference (BPI) Baseline to 3-Months.
*Error bars denote 95% confidence interval estimates of the mean.
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Figure 2.
Predicted Follow-Up Mean VAS and BPI Scores by Intervention Group. *
*Predicted values were estimated using the fixed-effects estimator (see Table 2 – Model 1);
error bars denote 95% confidence interval estimates of the predicted mean.
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Table 1

ARISE Baseline Characteristics by Intervention (n = 147).

Placebo
(n = 75)

Mean (SD) or
Number (%)

Escitalopram
(n = 72)

Mean (SD) or
Number (%)

p-value

Age (Yrs) 36.8 (±9.8) 38.3 (±9.6) 0.39

Education (Yrs) 12.5 (±1.8) 11.9 (±1.6) 0.06

Ethnicity

 Caucasian 60 (81.1%) 57 (79.2%)

 African-American 3 (4.0%) 4 (5.6%) 0.98

 Hispanic 7 (9.5%) 7 (9.7%)

 Other 4 (5.4%) 4 (5.6%)

Male 57 (76.0%) 55 (76.4%) 0.90

Heroin User 44 (59.5%) 49 (68.1%) 0.28

Baseline Pain Type

 None 17 (22.7%) 8 (11.1%) .125

 Pain, Not Chronic 22 (29.3%) 29 (40.3%)

 Chronic Pain 36 (48.0%) 35 (48.6%

Past Week # Days with Pain
Due to Withdrawal 3.3 (±2.7) 2.9 (±2.6) 0.35

BDI Score 28.6 (±9.8) 28.3 (±9.6) 0.83

VAS 44.6 (±31.8) 54.1 (±31.8) 0.08

BPI 3.6 (±3.0) 4.5 (±2.8) 0.06

Observed at 1 month 64 (85.3%) 64 (88.9%) 0.52

Observed at 2 months 51 (68.0%) 53 (73.6%) 0.46

Observed at 3 months 48 (64.0%) 42 (58.3%) 0.48

≥ 1 Follow-Up 69 (92.0%) 69 (95.8%) 0.33
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Table 2

Fixed-Effects Regression Models Estimating the Effect of Escitalopram on Pain Severity and Pain
Interference, Without and With Adjustment for Depression

PAIN SEVERITY PAIN INTERFERENCE

Model 1 Model 2 Model 1 Model 2

β
(SE)

β
(SE)

β
(SE)

β
(SE)

Time a −16.82**
(3.74)

−8.37
(4.50)

−1.48**
(0.40)

−0.16
(0.51)

Treatment by Time b −14.34**
(5.39)

−14.37**
(5.34)

−1.20*
(0.54)

−1.20*
(0.52)

BDI (Time-Varying) NA 0.55*
(0.22)

NA 0.09**
(0.02)

Intercept 48.89 33.47 4.01 1.60

*
p < .05

**
p < .01

a
Coefficient gives the expected change in pain between baseline and follow-up visits for participants randomized to placebo.

b
Relative to controls this coefficient gives the expected mean change between baseline and follow-up visits for participants randomized to

escitalopram.
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