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Abstract
There is significant overlap in the pharmacological management of pain and psychological
disorders. Appropriate treatment of patients’ comorbid psychological disorders, including sleep
disturbances often leads to an improvement in reported pain intensity. The three first line

IP

T

agents for neuropathic pain include tricyclic antidepressants and serotonin norepinephrine
reuptake inhibitors which are medications originally developed as antidepressants. The other

CR

first line medication for chronic neuropathic pain are anticonvulsant medications initially

US

brought to the market-place for the treatment of epilepsy and are also now being used for the
treatment of anxiety disorders and substance withdrawal symptoms. The efficacy of opioids for

AN

chronic pain is contentious, but it is agreed that the patients at highest risk for opioid misuse

M

and addiction are patients with underlying psychological disorders who use opioids for their

ED

euphoric effects. Similarly, benzodiazepines may present a problem in patients with chronic
pain, as up to one third of patients with pain are concomitantly prescribed benzodiazepines,

PT

and when combined with other sedating analgesic medications they put patients at increased

CE

risk for adverse events and polysubstance misuse. Finally, there is growing evidence for the
efficacy of cannabis for treating neuropathic pain, but the consumption of cannabis has been

AC

associated with increased risk of psychosis in adoles cents, and may be associated with an
increased risk for developing bipolar disorder and anxiety disorders. The use of cannabis is
associated with an increased risk of substance misuse in both adolescents and adults. In this
narrative review, we examine the evidence for the use of several medications used for the
treatment of both pain and psychological disorders, and their proposed mechanisms of action,
in addition to special concerns for patients with comorbid pain and psychological disorders .

ACCEPTED MANUSCRIPT
Introduction
Many patients presenting to chronic pain clinics with chronic pain syndromes have comorbid
psychological disorders. Addressing these psychological illnesses is integral to achieving
successful chronic pain management outcomes. Treating comorbid psychological illnesses such

IP

T

as anxiety and depression will have a positive effect on pain, and on the patient’s ability to
manage their pain and reduce opioid consumption (1). Likewise, adequate management of a

CR

patient’s pain will improve sleep, energy and mood (2, 3). Central and peripheral

US

noradrenergic pathways play a key role in both pain and mood disorders, and it is for this

M

originally developed as antidepressants.

AN

reason that many first line treatments for chronic pain - particularly neuropathic pain - were

ED

Patients with comorbid psychological and pain disorders are at increased risk of misusing
opioids and benzodiazepines to treat both their emotional and physical pain (4-8) (9).

PT

Identification of these patients and working with them to develop more adaptive strategies for

CE

coping with their pain, including pharmacotherapy with medications with less abuse potential,

AC

can lessen the risk of serious complications of their substance use disorder (10).

Earlier in this special issue, comorbid pain and psychiatric illnesses were reviewed. In this
narrative review we will discuss the overlap of pharmacotherapy for pain and psychiatric
disorders, including the concomitant use of opioids and benzodiazepines in chronic pain
patients who are at high risk of substance use disorders.
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Overlapping Pharmacotherapy for Pain and Psychological Disorders
Antidepressants
Tricyclic antidepressants (TCAs) were first noted to be effective analgesics for neuropathic pain
in patients being treated for depression with imipramine (11). TCAs act primarily by inhibiting

IP

T

synaptic reuptake of serotonin (5-HT) and norepinephrine (NE) (12). They also have effects at 5HT, a-1 adrenergic, histamine (H1 and H2) and N-methyl-D-aspartate (NMDA) receptor

CR

antagonists (13-15), which do not play a role in analgesia, and contribute to their unfavourable

US

side effect profile. Preclinical studies have also suggested that TCAs, particularly amitriptyline,
may be a functional inhibitor of NMDA receptor activation, however, this is not felt to be the

AN

mechanism through which TCAs exert their analgesic effect, as this would result in more rapid

M

analgesia than is seen clinically (16). Since then numerous studies have demonstrated efficacy

ED

of TCAs and newer 5-HT and NE reuptake inhibitors (SNRIs) for analgesia in neuropathic pain,
and while recent systematic reviews seem to favour duloxetine over amitriptyline or

PT

nortriptyline, decades of therapy with amitriptyline have demonstrated its efficacy in the

CE

treatment of neuropathic pain (17-19). Accordingly, TCAs and SNRIs are considered first line for
neuropathic pain, along with gabapentenoids (20-23). TCAs have largely fallen out of favour for

AC

the treatment of mood disorders because of their anticholinergic adverse effects and their
predisposition to cause adverse cardiac effects (24). Specifically, TCAs have been purported to
induce cardiac Na+ channel blockade, manifesting in prolonged PR, QRS and QT intervals as well
as orthostatic hypotension. In either patients with pre-existing conduction defects or in cases of
overdose, the prolonged conduction effects may lead to heart block or arrhythmias (25). The
analgesic effect of these antidepressants takes several days to weeks to occur and is thought to
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be mediated through molecular and neural plasticity mechanisms, as for depression (26).
However, attenuation of allodynia and hyperalgesia is typically achieved more rapidly and with
lower doses than those required for depression (27, 28) (see Table 1).
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T

Preclinical animal studies indicate that it is the noradrenergic, rather than the serotonergic,
effects of these antidepressant medications that are responsible for long-term pain relief. In

CR

fact, studies using a selective NE reuptake inhibitor (reboxetine) demonstrated good analgesic

US

effect (29), while studies of selective 5-HT reuptake inhibitors (SSRIs) in both rat models of
neuropathic pain and in clinical trials show limited effects (27). Intrathecal injection of

AN

serotonin or a 5HT3 antagonist did, however, inhibit allodynia in a rat model of neuropathic

M

pain and rat models of SSRIs in pain indicate that they may have nociceptive analgesic effects

ED

(30). Serotonin thus may play a modulating, synergistic role with noradrenaline in the

CE

the dorsal horn (31).

PT

treatment of neuropathic pain with TCAs and SNRIs (22, 27) through spinal 5-HT3 receptors in

The anti-allodynic effects of long-term TCA or SNRI therapy is thought to be mediated through

AC

the recruitment of 2- and 2-adrenoreceptors in noradrenergic descending pathways of
afferent pain signalling in the spinal cord, and through potentiation of descending inhibition
mediated by neurons of the rostroventral medulla (27). This results in a decrease in nociceptive
transmission in the ascending spinal pain pathways.
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TCAs and SNRIs may also decrease levels of pro-inflammatory cytokines (ie. tumor necrosis
factor alpha [TNF], interleukin-6 [IL6], IL-1 beta [IL-1]) involved in the process known as
neurogenic inflammation (32-34). Nociceptors on Aδ and C fibres located in skin, muscle, bone
and connective tissue respond to high intensity stimuli and transduce the physical energy into

IP

T

action potentials which are transmitted along the neuron to the cell bodies in the DRG and on

CR

to the central nervous system (CNS) (35). Activation of nociceptors is modulated by the local
inflammatory and chemical extracellular environment (36). Nociceptors release polypeptide

US

mediators such as Substance P from their peripheral nerve endings into surrounding tissue
causing degranulation of mast cells and activation of immune cells (37, 38). Substance P also

AN

causes vasodilation through the induction of endothelial nitric oxide synthase (eNOS) and

M

subsequent production of nitric oxide (37, 38). In rat models of neuropathic pain, pro-

ED

inflammatory cytokine levels have been demonstrated to increase following nerve injury. In
particular, sites of nerve damage demonstrate pro-inflammatory cytokine release of TNF,

PT

which induces activity in injured and uninjured afferent nociceptors (39, 40). Tricyclic

CE

antidepressants (nortriptyline), SNRIs (venlafaxine), and mirtazapine, have been shown to
subsequently decrease levels of TNF, possibly through a 2-adrenoreceptor-mediated

AC

mechanism (32-34).

The anti-allodynic effects of TCA and SNRI therapy require an intact opioid system and may
work by increasing the production of opioid peptides such as enkephalins and -endorphins,
and/or the expression of -opioid and -opioid receptors in the spinal cord (27). In murine
models of neuropathic pain, mice that were deficient in -opioid receptors did not derive anti-
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allodynic benefit from chronic nortriptyline treatment (41, 42). The effects of antidepressants
on the opioid system may again be mediated through the adrenergic system.

Tricyclic Antidepressants

IP

T

TCAs have been shown in small studies to be effective in the treatment of painful diabetic
neuropathy (PDN), post-herpetic neuralgia (PHN) and central pain. This analgesic effect is seen

CR

whether the patient is depressed or not, and analgesia does not correlate with resolution of

US

depression (43, 44). Amitriptyline and nortriptyline are the most widely prescribed TCAs for
neuropathic pain. Nortriptyline is an active metabolite of amitriptyline. Analgesia takes days to

AN

weeks of treatment at doses of 25-150 mg per day (17, 19, 26). The most recent Cochrane

M

reviews of TCAs for neuropathic pain calculate a number needed to treat (NNT) for

ED

amitriptyline in the neuropathic pain conditions of PDN, PHN, and mixed neuropathic pain of
5.1 (95% CI 3.5 - 9.3) (19). The authors state that this is probably an overestimation of the

PT

efficacy of amitriptyline as most of the studies included in the meta-analysis were of poor to

CE

moderate quality and subject to bias due to small sample size and short duration (19). A
separate Cochrane review of nortriptyline for neuropathic pain found little evidence to support

AC

the use of nortriptyline to treat neuropathic pain (17), although this is in part due to the fact
that the majority of studies of TCAs in neuropathic pain were done with amitriptyline. A NNT
for nortriptyline in neuropathic pain conditions could not be calculated as there were only 6
studies of poor quality in different pain conditions, so data could not be pooled (17). The
authors concluded that nortriptyline should not be considered as a first line agent for
neuropathic pain (17). Similarly, a recent systematic review found little supporting evidence for
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using imipramine to treat neuropathic pain (45). No numbers needed to harm (NNH) for
amitriptyline, nortriptyline or imipramine were calculated in the more recent systematic
reviews, but an earlier Cochrane review of TCAs in neuropathic pain stated a NNH of 6 for all

IP

T

TCAs (95% CI 4.2-10.7) was found (28).

TCAs should be avoided in patients with cardiovascular comorbidities, or who are at risk of

CR

overdose as they are one of the commonest causes of drug poisoning and have high rates of

US

fatality. Less serious side effects to warn patients about include drowsiness, dizziness, dry
mouth, nausea, weight gain and urinary retention (19). Amitriptyline is normally administered

M

AN

at night to avoid daytime sedation.

ED

Serotonin and norepinephrine reuptake inhibitors
The serotonin and norepinephrine reuptake inhibitors (SNRIs) venlafaxine, desvenlafaxine and

PT

duloxetine have been shown to be effective in treating neuropathic pain in a number of clinical

CE

trials and are considered to be first line treatment for neuropathic pain conditions along with
TCAs and gabapentinoids (20-23). In psychiatric practice, they are indicated for major

AC

depressive disorder and generalized anxiety disorder. Venlafaxine is also used off-label for
post-traumatic stress disorder (PTSD) (46). The analgesic effect of SNRIs are independent of
their effect on mood (44).

The strongest evidence for duloxetine is in treating PDN and fibromyalgia. In a recent
systematic review of 8 studies in PDN, duloxetine at 60 mg was found to have a NNT for a 50%
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reduction in pain of 5 (95% CI 4 to 7) (18). The NNT for a 50% pain reduction based on 6 studies
of fibromyalgia is 8 (95% CI 4 to 21) at a dose of 60 mg daily (18). A dose of 120 mg daily was no
more effective in PDN or fibromyalgia than 60 mg. Duloxetine was not found to be effective in
treating central neuropathic pain resulting from a stroke or spinal cord injury, although there

IP

T

has only been a single small trial examining this (47). 12.6% of patients in these studies stopped
using duloxetine because of side effects. Adverse effects were common, but rarely serious, and

CR

included sedation, nausea, constipation, headache, dry mouth and dizziness (18). The NNH of

US

duloxetine 60 mg daily for all neuropathic pain conditions was calculated to be 18 (95% CI 13 to

AN

30) (18).

M

There is some evidence for duloxetine in other pain syndromes. A five-week course of

ED

duloxetine 60 mg daily was found to decrease pain from chemotherapy induced neuropathy
relative to placebo (48). However, patients treated with duloxetine had only a mean decrease

PT

in average pain scores of 1.06 on the visual analogue scale (VAS), so the clinical meaningfulness

CE

has been questioned (48). A 12-week double-blind, randomized control trial of duloxetine 60
mg daily versus placebo in 401 patients with non-neuropathic chronic low back pain (CLBP)

AC

demonstrated a significantly greater reduction in the Brief Pain Inventory (BPI) average pain in
patients treated with duloxetine (49). 15.2% of the patients treated with duloxetine (vs. 5.4%
of patients treated with placebo) dropped out of the study because of side effects (49). A
follow up study of patients who had at least a 30% reduction in BPI average pain at the end of
the placebo-controlled trial, and placebo patients who were switched to duloxetine at the end
of the trial (n=181), demonstrated ongoing further significant improvements in pain, physical
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function, and quality of life (50). Duloxetine has also been suggested to be efficacious in
patients with CLBP with radiculopathy. A small randomized, placebo-controlled, double-blind
crossover trial of 41 patients with chronic low back pain with a neuropathic component found
that VAS scores were lower in the duloxetine phase compared with placebo (4.1 ± 2.9 vs. 6.0 ±

IP

T

2.7; P = 0.001) (51). While intriguing, only 21 patients completed the study, and patients only

CR

received duloxetine for 4 weeks (51). Further study is warranted.

US

There is stronger evidence for the use of duloxetine in chronic osteoarthritis (OA) knee pain. A
systematic review of three RCTs that included 1011 patients with knee OA demons trated that

AN

duloxetine 60 or 120 mg daily resulted in a significantly greater number of patients reporting a

M

>30% or >50% reduction in pain, improved function and patient-rated impression of

ED

improvement after 10-13 weeks of treatment versus placebo (52).

PT

Venlafaxine is less commonly prescribed than duloxetine for pain, and there is less compelling

CE

evidence for its use (53). A meta-analysis of six RCTs of venlafaxine 50 – 225 mg daily in
neuropathic pain that included 4 crossover trials demonstrated benefit of the drug in

AC

neuropathic pain. Most of the patients enrolled in the studies had PDN, so it is unclear what
benefit venlafaxine may provide in other pain syndromes, and all studies were subject to
significant bias due to small sample size and short duration, so the benefit may be overstated
(53). The authors concluded that there was no reason to change current neuropathic pain
guidelines (20-23) in favour of venlafaxine.
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Desvenlafaxine has been examined for use in fibromyalgia and PDN in two industry-sponsored
trials (54, 55). In a multicentre, randomized, placebo-controlled study, desvenlafaxine was not
found to be efficacious in treating symptoms of fibromyalgia, and in fact the trial was stopped
early because of lack of efficacy versus placebo (55). In a randomized, double-blind, placebo-

IP

T

controlled trial of desvenlafaxine at doses of 50, 100, 200 or 400 mg daily versus placebo for
PDN, doses of 200 and 400 mg per day were found to be effective at relieving pain from PDN

CR

after 13 weeks of treatment (54). Lower doses of 50 and 100 mg per day were not found to be

US

superior to placebo for pain relief. Nausea and dizziness were the most commonly reported
side effects (54). Given the limited data of the effectiveness of desvenlafaxine for the

M

AN

treatment of pain, it should not be used before a trial of duloxetine or a TCA.

ED

Gabapentinoids

The anticonvulsants gabapentin and pregabalin are considered first line agents for neuropathic

PT

pain (20, 22, 23). These medications have been advocated for use in patients with comorbid

CE

anxiety, depression and chronic pain in combination with TCAs or duloxetine (56). Gabapentin
may be effective in generalized anxiety disorder with comorbid subs tance use disorder, and

AC

social anxiety disorder that does not respond to first line treatments (57, 58). Pregabalin has
also been shown to be efficacious and cost-effective in the treatment of generalized anxiety
disorder (59). There is good evidence for the use of gabapentin in treating symptoms of mild
alcohol withdrawal during detoxification (60).
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Gabapentin and pregabalin bind the  2 subunit of voltage-gated calcium channels (61, 62),
and their antinociceptive effects are thought to be mediated through modulation of calcium
influx into cells (63, 64).  2 subunits have been shown to have increased expression in animal
models of neuropathic pain (65, 66). Gabapentinoids also modulate downstream

IP

T

overexpression of pro-inflammatory cytokines. TNF- at the dorsal root ganglia has been shown

CR

to be suppressed by pregabalin treatment (27). In the spinal cord, elevated levels of
inflammatory cytokines including TNF, IL-6 and IL-1B have been shown to be inhibited with

US

intrathecal administration of gabapentin, likely through increased expression of the anti-

AN

inflammatory cytokine IL-10 (67). Several other mechanisms for gabapentinoids have been
proposed, including selective enhancement of the NMDA current at GABA interneurons,

M

activation of ATP-sensitive K+ channels, and blockade of AMPA-receptor mediated transmission

ED

(68). However,  2 remains the most likely molecular target for gabapentinoid’s analgesic
actions (69). Repeated treatment with gabapentin or pregabalin has been shown to normalize

PT

spinal  2 subunit levels at DRG presynaptic terminals (70, 71). Gabapentin and pregabalin

CE

inhibit hyperactivity and central sensitization of dorsal horn neurons in models of neuropathic

AC

pain, possibly through inhibition of release of aspartate and glutamate (72).

A Cochrane systematic review of 37 studies of gabapentin in PDN, PHN or mixed neuropathic
pain found that oral gabapentin lead to a 50% reduction in pain in PHN (risk ratio (RR) 1.69
[1.43, 2.00], and PDN (RR 1.86[1.53,2.27]) (73, 74). A dose of at least 1200mg daily was
required for effect (400mg TID). The NNT for PHN and PDN were between 5 and 7 for
substantial and at least moderate improvement in symptoms (73). A single study of gabapentin
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in fibromyalgia determined that it provided at least moderate improvement in symptoms (RR
1.61 [1.07, 2.42]) at a dose of 2400mg daily (75). The review determined that there was no
strong evidence of efficacy for gabapentin in trigeminal neuralgia, postoperative or traumatic
neuropathic pain, HIV-neuropathy, spinal cord injury, complex regional pain syndrome type 1

IP

T

(CRPS-1), or masticatory myalgia (73). The most common adverse effects were dizziness (19%
with doses > 1200mg/day), sedation (14% with doses > 1200mg/day), peripheral edema (7%),

US

CR

ataxia or gait disturbance (8.8%) (73).

Pregabalin has similarly been found to be effective for PHN, and PDN, with somewhat less

AN

efficacy for central pain and fibromyalgia (76), and no efficacy for HIV-neuropathy (22), as

M

defined by at least 30% pain relief over baseline, improved patient global impression of change,

ED

or lack of efficacy discontinuation (76). A dose-response has been demonstrated, with 600mg
daily being more effective than 300mg daily. The NNT for various neuropathic pain conditions

PT

were found to be 3.9 (95% CI 3.1-5.1) for PHN, 5.0 (95% CI 4.0-6.6) for PDN, 5.6 (95% CI 3.5-14)

CE

for central neuropathic pain, and 11 (95% CI 7.1-21) for fibromyalgia (76). The side effect
profile is similar to that of gabapentin with 15-25% of patients taking 600mg daily complaining

AC

of somnolence and 27% to 46% complaining of dizziness (76).

Opioids
Nociceptive pain is modulated both peripherally by the local extracellular inflammatory
environment, and centrally by descending pain-modulating pathways that act on the dorsal
horn to control nociceptive transmission to the cortex. Neurons of the efferent nociceptive

ACCEPTED MANUSCRIPT
pathway travel via the raphespinal tract and reticulospinal tract to the dorsal horn where they
modulate nociception via enkephalinergic neurons that act on second-order nociceptive
neurons (77-79). Enkephalinergic neurons release the endogenous opioids enkaphelin and α-

IP

T

endorphins that regulate and inhibit nociceptive stimuli.

Opioids are not a psychiatric medication, however, patients with psychological disorders can

CR

misuse them for their euphoric effects. Potent exogenous opioids, including morphine and its

US

synthetic derivatives hydromorphone, oxycodone, and fentanyl, act primarily as 1 and 2
opioid receptor agonists at pre- and post-synaptic sites in the brainstem and primary afferent

AN

and interneurons of the spinal cord (80, 81). Opioid receptors have also been demonstrated on

M

immune cells and sensory neurons in the periphery (82). These drugs mimic the actions of

ED

endogenous opioid agonists – enkephalins, endorphins, and dynorphins – to inhibit presynaptic
release of neurotransmitters (acetylcholine [ACh], dopamine [DA], NE, substance P) and inhibit

PT

transmission of nociceptive stimuli (80-82). The 1 receptor is thought to be responsible for

CE

feelings of euphoria with opioid administration (83), while activation of the 2 receptor is
thought to lead to physical dependence. Binding of opioid medications with -opioid receptors

AC

often results in analgesia and possibly euphoria, with significant risk of side effects such as
respiratory depression, overdose, constipation, urinary retention, physical dependence and
addiction (84). The kappa receptor is thought to be responsible for spinal analgesia, sedation,
dyspnea and respiratory depression, and is found in the limbic system, brain stem and spinal
cord. Delta opioid receptors are located in the brain and may be associated with dysphoric and
psychomimetic effects (83). All opioid receptors are coupled to inhibitory G-proteins to exert
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their intra-cellular effects. These include K+ efflux leading to hyperpolarization, inhibition of
adenylyl cyclase leading to reduced cAMP and closing of voltage sensitive calcium channels.
This ultimately decreases excitability of neurons and subsequently inhibits downstream
neurotransmitter release (85). While opioids are effective first-line agents for management of

IP

T

severe, acute pain, their role in management of chronic pain has been called into question
because of the side effects and the risk of substance misuse, particularly in patients with

CR

psychological disorders. Repeated use of opioids can also lead to a paradoxical opioid-induced

US

hyperalgesia, that leads to increased dosage requirements and worsening pain. Sustained
opioid use also facilitates tolerance, which may eventually require escalating doses to maintain

M

AN

sufficient pain management (86).

ED

Rates of opioid misuse in patients with chronic pain have been found to be between 21% and
29% (95% CI 13%-38%) and rates of addiction between 8% and 12% (95% CI 3%-17%) (87).

PT

Other Cochrane reviews identify the rates of addiction in well managed chronic pain patients to

CE

be less than 1% (88). Definitions of misuse included underuse or overuse, erratic use,
inappropriate use (ie. for managing symptoms of anxiety or other distress), and concurrent use

AC

with other substances (87). Serious mental illness including major depressive disorder and
post-traumatic stress disorder have been consistently associated with higher rates of misuse of
and addiction to prescription opioids (4-8). In the 2002-2004 National Survey on Drug Use and
Health non-medical use of prescription opioids in the past year was associated with panic,
depressive and social phobic/agoraphobic symptoms, and patients with these symptoms were
more likely to meet the criteria for opioid abuse/dependence (4). An Axis I or II diagnosis is
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associated with an increased likelihood of developing an opioid use disorder (7, 8). It is
therefore important to screen patients for symptoms of anxiety and depression, and to be
aware of psychiatric diagnoses in order to identify patients who may be at increased risk for
developing an opioid use disorder and ensure monitoring of opioid prescriptions and specialist

IP

T

care for the psychological condition.

CR

While managing chronic pain patients with opioids it is also important to keep in mind that

US

patients who demonstrate aberrant drug-seeking behaviours may meet the criteria for opioid
use disorder, or they may be misusing opioids because of uncontrolled pain, anxiety or fear of

AN

withdrawal (89, 90). A thorough history and discussion with patients around their opioid use,

M

cravings and withdrawal symptoms is key to establishing a diagnosis. Education as to

ED

appropriate use and timing of opioid medications may also positively change behaviour (89,

PT

90).

CE

Weak opioids with SNRI antidepressant effects such as tramadol and tapentadol may have
some efficacy in neuropathic pain. Codeine is another weak opioid, but lacks the

AC

antidepressant effects of tramadol and tapentadol. Tramadol is a weak synthetic opioid that
acts as an agonist at the μ-opioid receptor, and also as a 5-HT and NE reuptake inhibitor (91). It
is increasingly being prescribed as an alternative to high potency opioids with the belief that it
may less prone to abuse, and patients may benefit from its antidepressant effects. The lower
risk of abuse is controversial as recent data indicate a similar proportion of patients using
tramadol meet criteria for substance misuse or abuse as patients using more potent opioids (9).
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It is a prodrug that is metabolized in the liver by the cytochrome P450 enzymes CYP2D6 and
CYP3A4 to more potent opioid metabolites, most importantly the O-demethylation product
M1. As with codeine, patients can be poor or rapid metabolizers of tramadol based on their CYP
alleles (91). Thus, poor metabolizers of tramadol mediated by CYP2D6 have lower levels of the

IP

T

major M1 active metabolite, reducing its analgesic effects (92). Tapentadol is a -opioid agonist

CR

that also acts as a noradrenaline-reuptake inhibitor.

US

There is evidence that tramadol can partially relieve neuropathic pain (27) and it is considered
second-line treatment for neuropathic pain (21-23). Tramadol has been found to have

AN

anxiolytic effects in rats that are mediated through opioid receptors (91). For neuropathic pain

M

it has been found to have a NNT of 4.7 (95% CI 3.6-6.7) and a NNH of 12.6 (95% CI 8.4–25.3)

ED

(22). The efficacy of tapentadol in treating neuropathic pain is limited. One study that showed
potential utility of tapentadol may have been confounded by the unmasking of patients in the

PT

trial, while it was not found to be efficacious in another trial. As such, the NeuPSIG of the IASP

CE

do not recommend its use for neuropathic pain (22). Tapentadol and extended-release forms of
tramadol have been suggested as alternatives to other opioids in the treatment of other

AC

chronic pain conditions such as osteoarthritis and lower back pain (93).

Benzodiazepines
Benzodiazepines are not analgesics, but up to one third of patients taking chronic opioids for
non-cancer pain have reported concurrent benzodiazepine use (9, 94, 95), and concurrent use
of opioids and benzodiazepines is a consistent, strong predictor of problematic opioid use (9),
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and increased risk of overdose (96, 97). Benzodiazepines act as allosteric modulators on the
GABA-a receptor. This ligand-gated ion channel is inhibitory in nature, reducing neuron
excitability, resulting in possible sedative, amnestic and anticonvulsant effects depending on
the receptor subtypes (98). Benzodiazepines may be prescribed appropriately for anxiety

IP

T

disorders, which have been found to be more prevalent in patients with chronic pain than in
the general population (99). They may be also occasionally prescribed for painful spastic

CR

conditions such as multiple sclerosis (100). Benzodiazepines, studied in four trials, have

US

evidence for the short-term relief of non-specific low-back pain, but generally have less
evidence than non-benzodiazepine muscle relaxants (101). Patients using benzodiazepines

AN

concurrently with opioids or other analgesic medications must be monitored closely for signs of

M

toxicity, or misuse and abuse. Of note, even use of benzodiazepines alone are poorly tolerated,

ED

especially in those older than 65, and are associated with anticholinergic side effects, sedation

PT

and an elevated risk of falls (102).

CE

Cannabis

A few small trials in patients suffering from PDN, HIV-associated neuropathy and post-

AC

traumatic/post-surgical neuropathic pain have shown cannabis to be more efficacious than
placebo for analgesia (103-108). However, there have been no large randomized controlled
trials examining the efficacy of medical cannabis in various pain syndromes. No dosing
guidelines are available, and it is unclear which of the at least 489 distinct compounds from 18
different chemical classes contained in cannabis is responsible for any analgesic effects (109).
Despite this, cannabinoids are now considered a third-line treatment for neuropathic pain in
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the 2014 consensus statement on managing chronic neuropathic pain from the Canadian Pain
Society (23). The 2010 European guidelines only recommend cannabinoids as 4 th line treatment
for central pain secondary to multiple sclerosis and refractory peripheral neuropathic pain (20).
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Several reviews have attempted to summarize and draw conclusions on the tolerability and
effectiveness of cannabis-based medications for chronic neuropathic pain. A Cochrane review

CR

found no high quality evidence for efficacy of any cannabis -based medicine for treatment of

US

any condition with chronic neuropathic pain, and found concern regarding adverse events
including somnolence, sedation, confusion and psychosis. Another recent review by Lynch et al

AN

found cannabinoids to be “modestly” effective, while Boychuk et al concluded cannabis-based

M

medications could be an alternative for chronic neuropathic pain (110, 111). Based on these

ED

reviews the 2014 Canadian Pain Society Consensus Statement on Chronic Neuropathic Pain

PT

suggested using cannabinoids as a third-line agent for management of neuropathic pain (23).

CE

The endogenous cannabinoid system consists of the ligands N-arachidonoylethanolamine
(anandamide or AEA) and 2-arachidonoylglycerol (2-AG) that bind the G-protein coupled

AC

cannabinoid 1 and 2 receptors (CB1 and CB2) (112, 113). These receptors are also bound and
activated by the phytocannabinoids delta-9 tetrahydrocannabinol (Δ9-THC), Δ8-THC, and
cannabinol (CBN) from cannabis sitava, or marijuana. Activation of the CB1 or CB2 receptors by
endo- or phytocannabinoids inhibits adenylyl cyclase activity, resulting in decreased formation
of cyclic adenosine monophosphate (cAMP) (112). This decrease in cAMP leads to the
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inhibition of neurotransmitter release in the CNS (112, 113), including 5-HT, glutamate, ACh, γAminobutyric acid (GABA), and NE (113).

Δ9-THC is responsible for the psychoactive effects of cannabis (114) while cannabidiol (CBD) is

IP

T

thought to possess anti-inflammatory and analgesic properties. Cannabidiol does not appear to
act through the CB1 receptors at physiological concentrations (115) and has minimal

US

CR

psychotropic effects.

There is concern regarding the use of cannabis and its mental health effects, particularly the

AN

risk of developing psychosis with its use, although studies have had conflicted results. The

M

adverse effects of marijuana use in adolescence has been associated with impaired judgement

ED

leading to risky behaviour, altered brain development and cognitive impairment, acute
paranoia and psychosis, and chronic psychotic disorders in patients with a predispositi on to

PT

such disorders (116, 117). In adults the data is controversial. In a large longitudinal study, the

CE

National Epidemiologic Survey on Alcohol and Related Conditions , 34,653 adult respondents
were interviewed twice, 3 years apart, about their mental health status and substance use. In a

AC

cross-sectional analysis of the data in 2015, cannabis use was found to be associated with the
development of bipolar disorder, panic disorder with agoraphobia, and social phobia (118). In a
separate longitudinal analysis of the data in 2016, however, marijuana use was not found to be
associated with mood disorders in the 3 year follow up interview, although it was significantly
associated with substance use disorder on follow up (119). These studies are limited by the fact
that they are association studies only, and cannabis users were divided in broad groups in terms
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of the amount used, which may not account for important differences in the pattern of use. It
was not indicated whether patients were using marijuana for recreational or medical purposes,
and these may be very distinct populations. Further prospective research is needed to assess

IP

available medical cannabis should continue to be limited to adults.

T

the risks and benefits of medical marijuana use for pain, and until further scientific data is

CR

Conclusions

US

The pharmacological management of pain overlaps substantially with that of psychological
disorders reflecting common neuronal pathways. Modulation of the noradrenergic system

AN

appears to play a central role in both analgesia and mood stabilization. In patients with

M

concurrent pain and mood disorders, the selection of a medication such as a SNRI,

ED

gabapentinoid or weak opioid with SNRI effects may improve both conditions, and the
appropriate treatment of psychological comorbidities often confers a beneficial effect on

PT

chronic pain. There is weak evidence that benzodiazepines may be useful in treating back pain,

CE

and they have a well-established role in managing anxiety disorders, so they may be considered
for short term therapy in patients with concurrent anxiety disorders and low back pain,

AC

recognizing their addictive potential, and increased risk of overdose in patients using opioids.

It is important to recognize that pain patients with concurrent psychological disorders are at
increased risk of misusing opioids, and benzodiazepines increase the risk of both adverse events
and substance misuse in patients using opioids. Therefore careful consideration should be
given before prescribing opioids for chronic non-cancer pain in patients with a history of

ACCEPTED MANUSCRIPT
depression, anxiety, PTSD or substance use disorder, and benzodiazepines generally should bot
be prescribed concurrently with opioids, especially in these patients. Anxiety in these patients
would be more safely managed with a SSRI or SNRI. Most patients would also benefit from
non-pharmacological interventions for their concurrent mood and pain disorders, such as

IP

T

cognitive behavioural therapy, although this is often prohibited by cost.

CR

As cannabis becomes legalized in several countries, it will become more widely prescribed for

US

chronic pain as well as other conditions, the risk and benefit for cannabis use in each patient
must be assessed and patients must be monitored closely for the development of psychological

AN

disorders. There is moderate evidence for the use of cannabinoids in treating neuropathic pain,

M

and it is suggested as a third line agent by the Canadian Pain Society for management of chronic

ED

neuropathic pain. Even so, cannabinoids should be avoided in patients with a personal history
or family history of psychosis, and in patients younger than 25 years of age. Patients who are

PT

deemed appropriate for therapy with cannabinoids should be advised to start with a low dose

CE

and to give adequate time for effect so as to avoid adverse psychotropic effects from

AC

consuming too much.

Given the substantial overlap in both the biology, pharmacotherapy and psychological
treatment of pain and psychological disorders these patients are best managed in a
multidisciplinary setting with collaboration between pain physicians, psychiatrists and
psychologists.
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Table 1. Dosing of antidepressant medications for depression and pain.
Antidepressant Dose

Pain Dose

Amitriptyline

100 – 300 mg daily

25 – 150 mg daily

Nortriptyline

75 – 150 mg daily

25 – 150 mg daily

Duloxetine

60 – 120 mg daily

60 mg daily

Venlafaxine

75 – 225 mg daily

37.5 – 225 mg daily

Desvenlafaxine

50 – 100 mg daily
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Medications
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200 - 400 mg daily
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There is significant overlap in the pharmacological management of both pain and
psychological disorders
Drugs originally developed as antidepressants and anticonvulsants are make up the first
line treatments for chronic neuropathic pain
Treatment of pain and psychological disorders warrants a multidisciplinary approach
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