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Observational Report
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Background: Antidepressants are prescribed in a wide range of doses to treat both
depression and chronic pain, with optimal psychopharmacology individualized for each
patient. In the past decade more antidepressants from different chemical classes have become
available and are being used for the treatment of both chronic pain and depression.

Objective: To review the utilization pattern changes and compare response rates of
different classes and doses of antidepressants for various pain conditions in the context of
multimodal therapies.

Design: Chart review.

Methods: We reviewed 5,916 records at an outpatient multidisciplinary pain center. Of
these, 379 records were for patients diagnosed with cancer pain. Because the mechanisms
and treatment approaches to cancer pain can differ greatly from non-cancer chronic pain,
these records were excluded from the analysis. We assessed 1,506 medical records for
patients with chronic non-caner pain who had used at least one antidepressant, with the
main outcome measure being the Numeric Rating Pain Scale, 0-10.

Results: Of the 5,916 charts reviewed, 1,506 (25.4%) chronic non-cancer pain charts
recorded the prescription of at least one antidepressant. Most patients received a combination
of medications and procedures. Of the 450 patients receiving secondary amines, favorable
responses were recorded for 340 (76 %) patients, while 103 (23%) did not respond and 7 had
unknown responses. Of the 492 patients receiving tertiary amines, favorable responses were
recorded for 375 (76%) patients, while 113 (23%) did not respond, and 4 had unknown
responses. Of the 533 patients receiving SSRI/SNRIs, favorable responses were recorded for
382 (72%) patients, while 147 (28%) did not respond, and 4 had unknown responses. Of
the 369 patients receiving atypical antidepressants, favorable responses were recorded for
272 (74%) patients, while 94 (25%) did not respond, and 3 had unknown responses.

Limitations: A retrospective study design and the use of antidepressants as a part of
multimodal treatment of pain.

Conclusion: The data suggest that in the context of multimodal treatment for chronic pain,
antidepressant therapy at both low and therapeutic doses demonstrates similar response
rates. Tricyclic antidepressants (TCAs), which include secondary and tertiary amines, as well
as SSRI/SNRIs and atypicals, all appear to show similar favorable response rates.

Key words: Antidepressants, chronic pain, multidisciplinary pain center, multimodal
analgesia.
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ince the late 1950s, soon after tricyclic agents

were established to have antidepressant

properties, antidepressants have been used
in the treatment of chronic pain. Kuhn published the
first report describing the antidepressant properties
of imipramine in 1958 (1); and, in 1960, Paoli et al
published a report on the use of imipramine for
the treatment of chronic pain (2). It is likely that
antidepressants were originally used in chronic
pain because of the belief that the patient’s overall
situation (3) could improve by relieving depression.
Those who first studied tricyclic antidepressants (TCAs)
had varying views on why antidepressants seemed
effective in chronic pain. In 1964, Lance and Curran
(4) performed the first placebo-controlled, crossover
trial of amitriptyline in the treatment of tension-
type headaches and concluded that amitriptyline
was of value in relieving this type of pain. However,
the primary mechanism of headache relief was not
attributed to its antidepressant properties (4). They
suggested vasodilatation as the mechanism by which
amitriptyline produced relief from tension-type
headaches. Subsequent studies have proposed an
independent analgesic action of TCAs not related to
vascular mechanisms (5,6).

With the publication of the gate-control theory
of pain in 1965 (7), and the resulting implications for
the role of central processes such as attention and
mood in regulating pain perception, there has been
increasing interest in the systematic study of the ef-
ficacy and mechanism of action of antidepressant
drugs in the treatment of chronic pain. TCAs have
been shown to provide effective analgesia for a va-
riety of neuropathic pain syndromes, including dia-
betic neuropathy (8-13), post-herpetic neuralgia (14-
16), and post-stroke pain (17). It is thought that TCAs
are effective analgesics because they may act on in-
hibitory descending pathways that are mediated by
norepinephrine and serotonin (5,6). However, drug
interactions with TCAs and intolerable side effects
have limited their use.

TCAs and monoamine oxidase inhibitors (MAOIs)
were the only group of antidepressants used in the
treatment of depression or pain until 1981, when
trazodone was introduced in the United States. The
availability of fluoxetine in the late 1980s revolu-
tionized the treatment of depression as the first of
the selective serotonin reuptake inhibitors (SSRIs).
Other antidepressants are classified as selective se-
rotonin norepinephrine reuptake inhibitors (SNRIs)

and finally atypical antidepressants (AAs) because of
multiple sites of antidepressant action and chemical
structures distinct from TCAs, SNRIs or SSRIs (18,19).
AAs include bupropion, trazodone, nefazodone, and
mirtazapine.

Since SSRI/SNRIs and AAs may be better tolerated
and have different side effects than TCAs, they are
used as first line agents for the treatment of depres-
sion and other syndromes thought to represent sero-
tonin or norepinephrine disturbances. Their use in the
treatment of chronic pain, however, remains limited.
Studies have produced conflicting results with regard
to the efficacy of AAs, SSRIs, or SNRIs in chronic pain
(20). For example, although certain SSRIs may have
a role in the prophylactic treatment of chronic daily
headaches, they have not been proven effective for
migraine headaches (21-24). Furthermore, it is diffi-
cult to generalize efficacy by the type of antidepres-
sant. Studies have not supported the hypothesis that
if one SSRI is proven effective for a particular chronic
pain syndrome, then other SSRIs will also be effective
(20). Because of the variability of reported responses
to SSRI/SNRIs, along with the proven efficacy of TCAs
in chronic pain, clinicians treating chronic pain have
generally preferred to use low dose TCAs.

A survey in 1993 - 1994 reviewed the patterns of
use of antidepressants in a multidisciplinary pain cen-
ter (25). Findings from that survey showed the infre-
quent use of non-TCAs in patients with chronic pain,
despite the availability of newer antidepressants (25).
By 1993, fluoxetine was the most prescribed antide-
pressant in the USA, but other antidepressants were
also used for depression, including sertraline, parox-
etine, bupropion, and trazodone (20,26-28).

With recent reports of the efficacy of newer anti-
depressants in the treatment of chronic pain, we de-
signed this study to evaluate the change in patterns
of use of antidepressants in our multidisciplinary
pain center since before the advent of Cymbalta (20-
24,29-31). This response rate comparison was done
in the context of additional multimodal therapies
practiced in our clinic. Mood stabilizing drugs, such
as lithium, were not evaluated.

MEeTHODS

After approval by the Committee on Clinical Inves-
tigation (Human Studies Institutional Review Board)
at Beth Israel Deaconess Medical Center, we conduct-
ed an in depth chart review of 5,916 patients seen in
the Arnold Pain Center from before the introduction
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of Cymbalta. The retrospective review was conducted
on consecutive patients seen over a 2-year period in
2001 and 2002. Of these patients, 379 (6.4%) had the
diagnosis of cancer pain, and were excluded from the
larger analysis. This decision was made because of the
differences in natural history, treatment approaches,
and mechanisms of cancer pain compared to non-
cancer pain. The charts of 1,506 patients (25.4%)
were identified as documenting the prescription of
at least one antidepressant. The eligible antidepres-
sant drugs were secondary amines (nortriptyline and
desipramine), tertiary amines (amitriptyline, imipra-
mine, clomipramine, and doxepin), SSRIs (fluoxetine,
paroxetine, sertraline, and citalopram), an SNRI
(venlafaxine), and AAs (trazodone, bupropion, ne-
fazodone, and mirtazapine). The decision to use an
antidepressant was typically based on the location,
nature, and duration of the patient’s pain and on
the physician’s preference. The patient’'s mood and
sleep patterns were not uniformly characterized in
the medical records.

Demographic data included age, primary diag-
nosis, presence of premorbid or comorbid depres-
sion, medical or procedural interventions, antide-
pressant used and dose, response to treatment, and
side effects. A diagnosis of depression was made if
the patient was receiving psychiatric treatment for
depressed mood or if the treating physician, usually
in consultation with the team psychologist, made a
diagnosis of major depression, depression not other-
wise specified, or dysthymia (32).

Each patient’s chart was reviewed for documenta-
tion indicating that one or more of these antidepres-
sants had been prescribed, as well as the observed
and reported response to this treatment based on
the numeric response pain scale 0-10. Reasons for
stopping or changing a particular antidepressant
drug were also noted.

Chronic pain was identified as pain persisting for
more than 3 months. The patient’s numeric rating pain
score (NRPS) from 0-10 was recorded at the beginning
of the antidepressant regimen, 3 to 4 months after
initiating treatment, and again 6 months after initiat-
ing the treatment. If the NRPS did not decrease more
than 20% after 6 months, the treatment was graded
as “no response”; “mild response,” if there was a 20%
improvement in the pain score; “moderate” if there
was 40% improvement; and “marked” if there was a
60% or greater improvement in subjectively reported
pain scores. A “mild response,” “moderate response,”

or “marked response” was considered a favorable re-
sponse. A “no response” was an unfavorable response.
The dosing of antidepressants was identified as “low,”
if the dose was less than conventionally recommended
for the treatment of depression, and “therapeutic,” if
it was within the manufacturer’s recommended range
for treatment of depression (Table 1). Levels of dos-
ing were examined among various antidepressants.
The painful conditions were surveyed individually,
but, for the purposes of analysis, pain conditions were
grouped into 6 clusters: headache, neuropathic pain,
non-radicular pain, radicular pain, myalgia, and can-
cer pain (Table 2).

Table 1. Classification of daily dose of antidepressanis.

Antidepressants Low Dose Therapeutic dose
tricyclic antidepressant <50 mg >50 mg
sertraline <50 mg >50 mg
mirtazapine <15mg =215 mg
citalopram <20 mg >20 mg
fluoxetine <20 mg 220 mg
paroxetine <20 mg 220 mg
fluvoxamine <100 mg >100 mg
trazodone <100 mg >100 mg
venlafaxine <75 mg >75 mg
nefazodone <100 mg >100 mg
bupropion <150 mg >150 mg

Table 2. Diagnostic categories.

1. Headache
a. Migraine headache
b. Tension-type headache
2. Neuropathic pain
a. Chronic Regional Pain Syndrome (CRPS) /
Reflex Sympathetic Dystrophy (RSD)
b. Neuropathic pain
3. Non-radicular spinal pain
a. Low back pain (syndrome)
b. Neck pain
c. Spinal stenosis
d. Post-laminectomy syndrome
e. Facet syndrome
4. Radicular spinal pain
a. Cervical radiculopathy
b. Lumbar radiculopathy
5. Myalgia
a. Fibromyalgia (FM)
b. Myofascial pain (MFPS)
6. Cancer pain

www.painphysicianjournal.com

895



Pain Physician: September/October 2009:12:893-900

Comparisons across categories of antidepressants
were performed using the chi-squared and Fisher’s ex-
act tests using Stata v8.2 (StataCorp, College Station,
Texas) statistical software.

REsuLTs

Of the 5,916 charts reviewed, 1,506 (25.4%) were
of patients with non-cancer pain with a recorded
prescription of at least one antidepressant. Patients
ranged in age from 20 to 96 years, with 1,316 (87%)
being younger than 70 and 1,040 (70%) falling be-
tween 30 and 60. Of the 1,506 patients, 66.4% were
females and 33.6% were males.

Table 3. Distribution and combinations of antidepressant

drug use. ™
Class or Combination Number | Percent

Secondary amines (total) 450

o Assole class 331 74%
« With tertiary amines only 9 2%
o With SSRIs only 65 14%
» With atypicals/SNRIs only 35 8%
« With two or more other classes 10 2%
Tertiary amines (total) 492

o Assole class 346 70%
» With secondary amines only 9 2%
» With SSRIs only 96 20%
« With atypicals/SNRIs only 36 7%
« With two or more other classes 5 1%
SSRIs (total) 533

o Assole class 280 53%
« With secondary amines only 65 12%
« With tertiary amines only 96 18%
» With atypicals/SNRIs only 79 15%
« With two or more other classes 13 2%
SNRIs/AAs (total) 369

o Assole class 208 56%
» With secondary amines only 35 10%
« With tertiary amines only 36 10%
» With SSRIs only 79 21%
» With two or more other classes 11 3%

* This table includes patients with and without other treatments.
« 1,165 patients were receiving only one class of antidepressant.

Of the 1,506 patients selected, 1,165 patients re-
ceived only one class of antidepressant medication
(Table 3). Most patients received a combination of
medications and procedures. Of the 450 patients re-
ceiving a secondary amine, favorable responses were
recorded for 340 patients, while 103 did not respond
and 7 had unknown responses. Of the 492 patients
receiving a tertiary amine, favorable responses were
recorded for 375 patients, while 113 did not respond
and 4 had unknown responses. Of the 533 patients
receiving an SSRI, favorable responses were recorded
for 382 patients, while 147 did not respond and 4 had
unknown responses. Of the 369 patients receiving an
SNRI or atypical, favorable responses were recorded
for 272 patients, while 94 did not respond and 3 had
unknown responses.

Response rates varied depending on the patient'’s
painful condition (Table 4). For headaches, neuropath-
ic pain, and myalgia, tertiary amines had the higher
response rate 77%, 75%, and 79% respectively. AAs
and the SNRI (venlafaxine) had the highest response
rate for nonradicular pain (80%) and radicular pain
(85%). Secondary amines had the lowest response rate
(62%) for headache; SSRIs had the lowest response
rate for neuropathic pain (65%), non-radicular pain
(72%), and myalgia (68%). AAs and the SNRI (venla-
faxine) had the lowest response rate for neuropathic
pain (57%). The response of headaches to tertiary
amines was the most significant.

Also, combinations of antidepressants, a spectrum
of interventional procedures, and medications such
as NSAIDs, antiepileptic, and opioids were employed
(Table 5).

Patients who were prescribed AAs or an SNRI and
who also were receiving steroid injections had the
highest response rate (87%). Tertiary amines had the
highest response rate for patients who were also re-
ceiving NSAIDS (79%), antiepileptics (70%), and opi-
oids (74%). Response rates to SSRIs when combined
with steroid injections were (80%), NSAIDs (74%), an-
tiepileptics (69%), and opioids (68%).

The overall rates of response to various classes of
antidepressants, as well as the rates of response to low
and therapeutic doses of antidepressants, are reported
in Table 6. Low doses of secondary amines, SSRIs, and
SNRIs/AAs had higher response rates (77%, 74%, and
75% respectively) than therapeutic doses (71%, 70%,
and 72% respectively). For tertiary amines, therapeu-
tic doses had a higher response rate (81%).
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Table 4. Rate of response to aniidepressani class by diagnostic categories.

Diagnosis Secondary Amines Tertiary Amines SSRIs Atypicils/SNRIs
N=558 N=617 N=690 N=461
Total | Responders | % | Total | Responders | % | Total | Responders | % | Total | Responders | %
Headache 29 18 62 44 34 77 82 57 70 69 45 65
Neuropathic 97 70 69 104 78 75 83 54 65 56 32 57
Nonradicular 208 162 78 213 160 75 253 182 72 166 133 80
Radicular 121 91 75 162 131 81 134 105 78 84 71 85
Myalgia 103 73 71 94 74 79 138 93 68 86 67 78
« N represents the number of patients from a certain category receiving a certain antidepressant class.
» Some patients were classified in more than one diagnostic category.
« Difference between response rates of the antidepressant classes is not statistically significant.
Table 5. Rate of response to antidepressant class combined with other treatments.
Antidepressant Secondary Amines Tertiary Amines SSRI s Atypicals/ SNRIs
Classes N | Responders | % N Responders | % N Responders | % | N | Responders | %
Steroid Injection 172 143 83 192 156 81 207 66 80 121 105 87
NSAIDs 218 166 76 272 215 79 292 216 74 185 144 78
Antiepileptics 164 115 70 171 120 70 222 153 69 173 119 69
Opioids 158 115 73 187 138 74 222 151 68 169 122 72
« N represents the number of patients from a certain category receiving a certain antidepressant class.
« Some patients were classified in more than one diagnostic category.
« Difference between response rates of the antidepressant classes is not statistically significant.
Table 6. Rate of response to different classes of aniidepressants and to individual drugs.
Antidepressants Overall Low Dose Therapeutic Dose
Class and Drug Total | Responders | % Total Responders % Total | Responders | % P-value
Secondary Amines 450 340 76 344 265 77 106 75 71
« Nortriptyline 324 243 75 248 189 76 76 54 71 0.364
o Desipramine 126 97 77 96 76 79 30 21 70 0.298
Tertiary Amines 492 375 76 327 242 74 165 133 81
o Amitriptyline 421 327 78 282 212 78 139 115 83 0.080
o Imipramine 18 14 78 8 6 75 10 8 80 1.000
« Clomipramine 6 4 67 6 4 67 0 - -
« Doxepin 47 30 64 31 20 65 16 10 63 0.892
SSRIs 533 382 72 191 142 74 342 240 70
« Citalopram 36 23 64 12 7 58 24 16 67 0.624
o Fluoxetine 197 149 76 70 60 86 127 89 70 0.014
o Paroxetine 127 92 72 52 37 71 75 55 73 0.787
o Sertraline 173 118 68 57 38 68 116 80 69 0.760
Atypicals/SNRIs 369 272 74 207 155 75 162 117 72
o Venlafaxine 113 81 72 63 47 74 50 34 67 0.439
» Bupropion 79 62 79 38 30 79 41 32 78 0.923
o Mirtazapine 23 19 83 10 8 80 13 11 85 1.000
 Trazodone 120 87 73 77 57 74 43 30 69 0.616
» Nefazodone 34 23 68 19 13 68 15 10 67 0.914
« Total, represents the number of patients who received a certain antidepressant class.
« Responders = percent of patients that had a decrease in NRPS greater than 20%.
« Some patients receive more than one antidepressant.
www.painphysicianjournal.com 897
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Discussion

The results of this analysis highlight several im-
portant trends regarding utilization patterns in the
treatment of chronic pain. First, the data supports our
clinical impression that antidepressants are effective
among patients with various chronic pain syndromes.
Second, antidepressants appear to be effective at
treating pain at doses lower than those needed for
the treatment of depression. Finally, and most impor-
tantly, all the antidepressants analyzed had similar
favorable response rates and there were no major dif-
ferences in response rates between low and therapeu-
tic doses.

Of the various classes of antidepressants used,
TCAs have generally been found to have a higher rate
of utilization, suggesting that this class with multiple
mechanisms is still the first choice for pain relief; similar
to what was found in the 1993 - 1994 study published
in 1997 (25). Although TCAs were used more often at
lower doses than therapeutic doses, the response rate
was similar with both dosing regimens. Furthermore,
amitriptyline is still the most common antidepressant
used for chronic pain. However, amitriptyline, along
with some other antidepressants, needs to be used
with caution in the geriatric patients (33). TCAs often
have the added benefit of sleep restoration, and this
aspect may contribute to its beneficial effect. Further-
more, TCAs may still be used more often because of
decades of clinical use for chronic pain.

The utilization rate of SSRIs was higher in this study
than in the 1997 article (25) when only 12 of 1,145 pa-
tients were prescribed SSRIs. In this study, SSRIs were
used in 533 patients, with an overall response rate of
72%. One of the important observations about these
newer antidepressants is that they have been used
more often at therapeutic doses rather than low doses,
in contrast to TCAs.

Our data suggest that venlafaxine has a promis-
ing role in treating various types of chronic pain. Some
other investigators have found similar results for ven-
lafaxine (34-36). The effects of venlafaxine may be
mostly serotonergic and akin to those of the SSRIs at
lower doses, while at higher doses, it may be increas-
ingly noradrenergic and more similar in action to that
of TCAs. Mirtazapine and bupropion appear to have
the highest rate of response among the AAs in this
study. Other studies have also found promising results
for mirtazapine (37-39) and bupropion (40,41). Bupro-
pion is considered to be a dopamine and norepineph-
rine reuptake inhibitor with weak serotonin reuptake

inhibition. These data also demonstrate the efficacy of
trazodone and nefazodone in the treatment of chron-
ic pain. This effectiveness does not support or rule out
the possibility that these agents affect pain through
changes in sleep.

Despite the validity of the findings pertaining to
each antidepressant, one cannot generalize efficacy by
type of antidepressant. For example, if one SSRI is ef-
fective for a certain type of pain, other SSRIs will not
necessarily show similar efficacy. In this study, treat-
ment response measured was the response to the over-
all treatment program with antidepressants utilized as
part of a multimodal therapy. Interventional procedures
were performed in the majority of patients, but the fo-
cus of this analysis was the use of antidepressants.

TCAs may remain the first-line antidepressants
used for the treatment of neuropathic pain and mi-
graine because of their proven efficacy. Some of the
newer antidepressants may be used in conjunction
with low dose TCAs to augment the effects of TCAs
or by providing more favorable side-effect profiles.
At higher doses, the newer antidepressants are bet-
ter tolerated. Given that the elderly tend to be more
sensitive to the adverse effects of TCAs, newer antide-
pressants may prove a more appropriate first-line in-
tervention in geriatric pain management. Additional
research is warranted to shed further light on the ef-
fectiveness of TCAs, SSRIs, SNRIs, and AAs in the treat-
ment of chronic pain.

There are limitations to this chart review which
are typical of the retrospective design with respect to
the collection and analysis of data. Many patients were
also receiving other treatments (such as epidural ste-
roid injections, physical therapy, etc.) which may have
affected their response rates. Approximately 22% of
the patients did not respond to therapy. A number of
patients were also receiving two or more antidepres-
sants. The other treatments and patients taking more
than one antidepressant may be confounding factors
affecting the response rate. However 1,165 out of
1,506 (77%) patients were receiving only one antide-
pressant. Still another issue is the potential bias of the
physician with respect to choice of antidepressant and
evaluation of efficacy.

A further retrospective clinical trial using a control
group not receiving antidepressant medications may
yield insights into the best design for a prospective ran-
domized trial. Prospective randomized trials should be
done to evaluate the effects of antidepressants when
used in combination with other interventions.
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ConcLusION

The data suggest that antidepressants are effec-
tive among patients with various chronic pain syn-
dromes. In the context of multimodal treatment for
chronic pain, TCAs which include secondary and ter-

response rates.

tiary amines, as well as SSRI/SNRIs and atypicals, all ap-

pear to show similar favorable response rates. Further-
more, our data suggest that antidepressant therapy at
both low and therapeutic doses demonstrates similar
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