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Abstract

 

Antidepressant drugs that act on serotonin and noradrenergic systems may be analgesic. The 
newer antidepressant mirtazapine (Remeron) has activity on noradrenergic and serotonergic 
transmission and is approved for the treatment of a Major Depressive Disorder. This paper 
describes a case that suggests that mirtazapine may also be useful in the treatment of chronic 
pain. 

 

J Pain Symptom Manage 1999;18:382–385.

 

 © U.S. Cancer Pain Relief 
Committee, 1999.

 

Key Words:

 

Mirtazapine, chronic pain, treatment

 

Introduction

 

Pain is one of the most common problems
addressed by physicians. Acute pain usually re-
sults from an obvious injury (e.g., a fracture or
laceration) or infection, and by definition is
self-limiting. Chronic pain is often character-
ized by functional loss, psychosocial problems,
and economic stressors represents a more com-
plex picture in terms of pathology and treat-
ment.

 

1–3

 

 The cost of chronic pain in terms of
hospitalizations, evaluations, medications, lab-
oratory tests, and lost productivity on the job is
approximately forty billion dollars per year to
the American population.

 

4

 

Many medications are used in the treatment
of chronic pain. Nontraditional analgesics,

such as antidepressants play an important
role.

 

5,6

 

  As new antidepressants become avail-
able, their potential for beneficial analgesic ef-
fects must be addressed. Favorable anecdotal
reports can be helpful in identifying those anti-
depressants deserving of addtional study. The
following is a case study suggesting that mir-
tazapine may be useful in the treatment of
chronic pain.

 

Case Summary

 

A 47- year- old African American man fell off
an oil derrick in 1993 and sustained injuries to
his neck and back. The following year, he un-
derwent an anterior cervical discectomy with
an iliac crest graft and fusion to relieve pain
and weakness in his arms. The patient de-
scribed his back pain as an “ache” which was
exacerbated by walking and relieved by rest.
He reported that his legs became “weak” as he
walked and he used a cane to assist with ambu-
lation. He denied any bowel or bladder incon-
tinence and had no symptoms or signs consis-
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tent with radiculopathy. The back pain initially
was managed medically with amitriptyline 50
mg per day. Several years later, his primary
care physician prescribed fluoxetine 20 mg per
day to address symptoms of depression. The
dose was increased to 40 mg per day without a
noticeable improvement in mood.

After seven months, the primary care physi-
cian referred the patient to an outpatient psy-
chiatric clinic for evaluation and treatment of
continuing depression. A psychiatric evalua-
tion confirmed the diagnosis of a major de-
pressive disorder, single episode, severe. The
patient reported that he was applying for dis-
ability because of the pain. Other problems in-
cluded hypertension, which was treated with
diet modification, and sexual dysfunction.
Medications at this time included fluoxetine 60
mg daily, amitriptyline 100 mg daily, and yo-
himbine 10 mg daily for the sexual dysfunc-
tion. Psychological testing and laboratory tests,
including a chemistry profile, complete blood
count with differential and platelets, RPR, thy-
roid function test, urine drug screen, and EKG
was ordered to complete the evaluation. No
significant abnormalities were found.

After discussing treatment options with the
patient, it was decided to taper and discon-
tinue the fluoxetine and amitriptyline because
the patient reported no change in his mood
over the last seven months.The patient’s com-
plaints of low energy and sexual dysfunction
led to the selection of bupropion as the next
treatment choice. Over the next several
months, the bupropion dose was titrated up to
a maximum of 450 mg per day. The depression
did not resolve and the drug promoted in-
creased anxiety. Pain continued and the drug
was subsequently discontinued.

The patient was then placed on mirtazapine
15 mg at bedtime. Mirtazapine was selected
due to its lack of sexual side effects, once a day
dosing, and reported anxiolytic properties. Af-
ter one month of taking mirtazapine, it was
noted that his mood had improved and other
symptoms of depression decreased as well. He
spontaneously reported that his back pain had
also decreased from a 10 to a 3 on a 10-point
scale. He was able to walk for greater lengths
of time with less difficulty and without his legs
becoming “weak.” Along with an improvement
in his back pain, the patient reported an im-

provement in sleep, appetite, and energy.
There was no change in his weight. Currently,
he continues to be followed in the outpatient
clinic with good results in terms of his mood
and back pain.

 

Discussion

 

Many patients with chronic pain are best
managed by a multidisiplinary team. This pa-
tient was treated by specialists in orthopedics,
family practice, and psychiatry. The optimal
treatment of chronic back pain is often un-
clear, and the use of some treatments, such as
opioid therapy, is controversial.

 

7

 

 The patho-
physiology of chronic pain may involve the se-
rotonin and noradrenergic systems,

 

8,9

 

 and this
potential supports the treatment with antide-
pressants that work on serotonin, norepineph-
rine, or both. Tricyclic antidepressants (TCAs)
such as amitriptyline have long been recog-
nized to be beneficial in the treatment of
chronic pain disorders.

 

10–12

 

  Recently, there
have been reports that selective serotonin re-
uptake inhibitors (SSRIs) also may be helpful.

Tricyclic antidepressants are employed in
25% of patients with chronic pain in low to in-
termediate doses. For example, amitriptyline is
often used in dosages of 12.5 to 25 mg per day,
a dose that may not yield an optimal clinical re-
sponse.

 

10

 

 Side effects, including cardiovascular
toxicity, constipation, cognitive dulling, and
dry mouth, may limit the usefulness of these
drugs, particularly in elderly patients. The re-
sponse to amitriptyline for chronic pain has
been shown to be unrelated to its mood-elevat-
ing properties, and a good analgesic response
can occur at a dose that is significantly lower
than that used in the treatment of depres-
sion.

 

11

 

 Selective serotonin reuptake inhibitors
and newer atypical antidepressants, including
fluoxetine, nefazadone venlafaxine, paroxet-
ine and others, may be used effectively in the
treatment of chronic pain.

 

7,13,14

 

 The support-
ing data are limited but the potential for effi-
cacy, combined with a better side effect profile
than the TCAs may suggest the value of a thera-
peutic trial.

If depression were the predominating cause
of the patient’s pain, it could be assumed that
his improvement resulted from the effect of
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mirtazapine on his mood. However, the de-
pression started after his back injury. Depres-
sion is commonly associated with chronic pain
in 50% of patients. It is important to distin-
guish depression that is secondary to the pain
(comorbid with the pain) from a primary de-
pression which may be complicated by pain.

 

15,16

 

Pain may increase vulnerability to the develop-
ment of depression, supporting the idea that
depression can be a consequence of pain.

 

16

 

 In-
terestingly, people with depression and pain
have more serotonin transporters than people
who are depressed without pain or controls
(no depression or pain).

 

17

 

 
The patient’s back pain seemed to have re-

sponded to mirtazapine and not to amitrip-
tyline. One explanation for this is that the ami-
triptyline could have been at a subtherapeutic
dose. In some patients, this medication be-
comes effective when therapeutic levels needed
to treat major depressive disorders such as (e.g.,
doses of 200–300 mg per day) are reached.

Another reason that the amitriptyline may
not have been as effective in this patient is that
mirtazapine could have a more beneficial ef-
fect on sleep than amitriptyline. In particular,
mirtazapine may have a more specific effect on
serotonin, increased activity of which causes a
deepening of sleep, shortening of sleep la-
tency, a reduction in night time awakenings
and an increase in the latency between sleep
onset and the first REM epoch ( a decrease in
stage one sleep with a increase in stage three
sleep is also noted). This effect may be benefi-
cial in patients with chronic pain.

 

18

 

The newer antidepressant mirtazapine has
activity on both noradrenergic and serotoner-
gic transmission. In particular, mirtazapine has
5HT1A agonistic properties and blocks 5HT2
and 5HT3.

 

19

 

 This reduces the likelihood of
side effects related to nonselective serotonin
activation.

 

19

 

 Mirtazapine does have some hista-
minergic activity and blocks presynaptic alpha
adrenergic receptors. However, it has virtually
no anticholinergic, adrenergic, or typical sero-
tonin reuptake inhibitor side effects.

 

20

 

 Mirtaza-
pine has low protein binding and high bio-
availability, and does not induce or inhibit the
cytochrome P450 system.

 

21

 

 Adverse effects as-
sociated with mirtazapine include drowsiness,
sedation, dry mouth, increased appetite, and
increased weight, all of which are usually mild,

and decrease over time despite an increase in
the dose. The side effect profile changes with
the dosage. At low dosages, this medication has
a predominant effect on the histamine (H1)
receptor, which is responsible for the increase
in appetite, weight, and sedation. As one in-
creases the dose, more noradrenergic and se-
rotonin effects are noted. This in turn counter-
acts the effect on the histamine receptor and
reduces sedation, often normalizing the appe-
tite and reducing the possibility of weight gain
associated with lower doses of mirtazapine.
Therefore, based on the pharmacology of this
medication, one can adjust the dose of mirtaza-
pine to increase or decrease the likelihood of
side effects in a manner that might optimize
benefit for the patient.

 

22

 

 The lack of cardiotox-
icity makes this medication safer in overdose
and in elderly patients. Several case reports
have noted that an overdose with mirtazapine
alone or in combination has led to excessive
but transient sedation which resolved in a few
hours.

 

23

 

Because of its effect on sleep, mirtazapine
potentially could be helpful in patients with
insomnia associated with varied medical or
psychiatric disorders. One double-blind, pla-
cebo- controlled study found that mirtazapine
helped relieve expected insomnia and anxiety
when administered before an elective gyneco-
logical surgery.

 

24

 

There has even been a case report that sug-
gested the use of mirtazapine as a treatment
for serotonin syndrome, which can be caused
from other medications, such as the monoam-
ine oxidase inhibitors (MAOIs). This may be
due to specific blockades of 5HT2 and 5HT3
receptors. Further investigation is warranted to
evaluate the utility of mirtazapine for this indi-
cation.

 

25

 

 Because mirtazapine blocks 5HT3, it
also may be useful in treating drug-induced
nausea, including nausea caused by the SSRIs.

 

26

 

Mirtazapine may be a good option for pa-
tients with pain associated with low weight,
agitation, anxiety, insomnia, nausea and drug-
induced sexual dysfunction. It may not be the
best choice in a patient with hypersomulence,
psychomotor retardation, cognitive slowing,
HIV infection in which close monitoring for
neutropenia is needed, overweight patients or
a patient to whom weight gain may be detri-
mental.

 

27

 

 Controlled clinical trials are needed
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to confirm the analgesic effects suggested in
this case report.
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