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Our understanding of pain mechanisms continues to 
evolve and, accordingly, so do our treatment strate-
gies. The fundamental differences between acute 

and chronic pain were only recently recognized; this lack of 
recognition led to the application of acute pain treatments 
to chronic pain, contributing to the opioid epidemic in the 
United States. 

With the diminishing emphasis on opioid medications, 
researchers are exploring other pharmacologic modali-
ties for treating pain. Many nonopioid psychiatric medica-
tions are used off-label for the treatment of pain. Psychiatric 
medications play a larger role in the management of pain as 
pain becomes more chronic (Table 1,1 page 26). For simplic-
ity, acute pain may be seen as nociception colored by emo-
tions, and chronic pain as emotions colored by nociception. 
Protracted pain connects those extremes with a diminishing 
role of nociception and an increasing role of emotion,1 which 
may increase the potential role of psychiatric medications, 
including antipsychotics.

In this article, I discuss the potential role of dopamine in 
the perception of pain, and review the potential use of first- 
and second-generation antipsychotics for treating various 
pain syndromes. 

Role of dopamine in pain
There is increasing interest in exploring antipsychotics to 
treat chronic pain2 because dopamine dysfunction is part 

These medications’ effects on 
dopamine might help address 
chronic pain
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of pathological pain perception. Excess 
dopamine is associated with headaches 
(dopamine hypersensitivity hypothesis3,4) 
and dopamine dysfunction is a part of 
posttraumatic stress disorder (PTSD),5 
dissociation,6 paranoia,7 and catastrophiz-
ing.8 Somatic psychosis, like any psycho-
sis, can be based on dopamine pathology. 
Dopaminergic neurons affect nociceptive 
function in the spinal dorsal horn,9 and 
dopamine receptors are altered in atypical 
facial pain,10 burning mouth syndrome,11 
and fibromyalgia.12

In normal circumstances, dopamine is 
fundamentally a protective neurotrans-
mitter. In acute pain, dopamine is power-
fully released, making the pain bearable. A 
patient may describe acute pain as seeming 
“like it was not happening to me” or “it was 
like a dream”; both are examples of dopa-
mine-caused dissociation and a possible 
prediction of subsequent chronification. 
In chronic pain, pathological mechanisms 
settle in and take root; therefore, keeping 
protective dopamine levels high becomes 
a priority. This is especially common in 
patients who have experienced abuse or 
PTSD. The only natural way to keep dopa-
mine up for prolonged periods of time is to 
decrease pain and stress thresholds. Both 
phenomena are readily observed in patients 
with pain. In extreme cases, self-mutilation 

and involvement in conflicts become patho-
logically gratifying. 

The dopaminergic system is essential 
for pain control with a tissue injury.13 It 
becomes pathologically stimulated and 
increasingly dysfunctional as algopathy (a 
pathological pain perception) develops. At 
the same time, a flood or drought of any 
neurotransmitter is equally bad and may 
produce similar clinical pictures. Both a 
lack of and excess of dopamine are asso-
ciated with pain.14 This is why opposite 
treatments may be beneficial in different 
patients with chronic pain. As an example, 
the use of stimulants15 and bupropion16 has 
been reported in the treatment of abdomi-
nal pain. And, reversely, antipsychotics, 
especially first-generation agents, may 
be associated with chronic (tardive) pain, 
including orofacial and genital pain.17

First-generation antipsychotics 
First-generation antipsychotics (FGAs) 
have been used to treat various nonpsychi-
atric conditions (Table 2, page 27). Although 
they are powerful D2 receptor inhibitors, 
FGAs lack the intrinsic ability to counteract 
the unwanted adverse effects of strong inhi-
bition. As a result, movement disorders and 
prolactinemia are commonly induced by 
FGAs. The most dangerous consequence of 
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Table 1

How often psychiatric medications are used to treat various  
types of pain

Type of pain
Timing  
of pain

Algopathy 
(pathological 
pain perception)

Examples of  
painful conditions

Use of psychiatric 
medications

Acute pain 
(nociceptive pain)

1 to 3 
months

None to mild Bone fracture, torn 
muscle, migraine

Infrequent

Protracted pain 
(mix of nociceptive 
and central pain 
with diminishing 
nociception and 
growing central pain 
pathology)

3 to 6 
months to 
years

Mild to moderate Chronic spinal disc 
herniation, chronic 
regional pain 
syndrome, chronic 
migraine

Gradually 
increasing in 
frequency

Chronic pain (central 
pain mechanisms 
dominate)

3 to 6 
months  
and longer

Moderate to 
severe

Central pain 
syndrome, 
fibromyalgia, chronic 
daily headaches

Common

Source: Modified from reference 1
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treatment with these agents is neuroleptic 
malignant syndrome (NMS).

Haloperidol is prescribed widely by non-
psychiatrists, primarily to treat agitation. 
Intravenous haloperidol has been used 
for the abortive treatment of headaches.18 
Paradoxically, IV haloperidol is less likely 
to induce extrapyramidal symptoms (EPS) 
than the oral formulation because of a more 
pronounced anticholinergic action in IV 
use. Haloperidol can help relieve gastropa-
resis and nausea, especially in IV adminis-
tration,19 but prolonged oral administration 
is associated with unwanted movement 
problems and should be avoided.20

Chlorpromazine is more anticholinergic 
than haloperidol. It can be used in the abor-
tive treatment of headaches (preferably via 
IV and IM administration), nausea, hiccups, 
porphyria, and serotonin syndrome, but it 
is very sedating and frequently produces 
hypotension, dangerous QT prolongation, 
and sensations of thought-blocking.21

Pimozide is reported to help with skin 
picking, trichotillomania, and somatic 
hallucinations.22

Droperidol, promethazine, and prochlor-
perazine are used off-label to treat nausea 
and headaches. Primary care clinicians may 
not be aware that these commonly used 
medications are antipsychotics. Similar 
to other FGAs, these 3 agents may pro-
duce NMS and tardive dyskinesia (TD). 
The same applies to the prokinetic drug 
metoclopramide. 

Second-generation antipsychotics
Second-generation antipsychotics (SGAs) 
work with various serotonin receptors, 
offsetting and enhancing the antipsychotic 
function of dopamine blockade. This dimin-
ishes but does not eliminate EPS and the risk 
of TD. Fortunately, the risk of NMS is lower 
with SGAs than with FGAs. Many SGAs 
are FDA-approved for treating schizophre-
nia and other psychiatric disorders, and 
some have relevance for pain management 
(Table 3, page 28). Many SGAs help with 

depressive symptoms and are powerful 
mood stabilizers. As such, they may dimin-
ish central over-firing of dopaminergic and 
serotonergic neurons involved in the pain 
cascade, which in turn decreases pain trans-
mission and perception. The downside is 
that in general, SGAs increase the risk of 
diabetes and hyperlipidemia.

Risperidone was the second FDA-
approved SGA. Pain practitioners primar-
ily prescribe it for treatmeant-resistant 
headaches, but patients with fibromyalgia 
and those with phantom and thalamic pain 
also may respond. Because risperidone’s 
properties are similar to that of many 
FGAs, it may potently cause EPS, TD, and 
prolactinemia. Neuroleptic malignant syn-
drome also has been reported.23

Ziprasidone is frequently overlooked by 
clinicians who treat pain. Although zipra-
sidone may be sedating, it is powerful as 
both a preventive and abortive (in an IM 
formulation) agent for treatment-resistant 
headaches. This might be attributed to its 
effects on the 5HT9 receptor. It is approved 
for treating bipolar depression and has been 
prescribed to effectively treat anxiety. For 
patients receiving ziprasidone, QT pro-
longation needs to be monitored closely.24

Olanzapine was modeled after clozapine 
and is effective as a mood stabilizer and 
an antianxiety, antipsychotic, and sleep-
promoting medication. It has a useful 
“mellowing” effect and helps with central 
pain syndrome management. Patients with 
fibromyalgia respond well; in some cases, 
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Chlorpromazine

Droperidol 

Haloperidol

Metoclopramide

Pimozide

Prochlorperazine 

Promethazine  
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patients with phantom and thalamic pain 
also respond. Among SGAs prescribed to 
treat chronic pain, olanzapine has the most 
published studies. However, the downside 
is the risk of severe weight gain and dia-
betes. Usually, if a patient is already over-
weight, they gain less, but these patients 
typically are concerned about any addi-
tional weight gain.25

Aripiprazole is a partial dopamine agonist. 
It increases dopamine function in the pre-
frontal cortex, and by doing so it possibly 
improves cognition, mental acuity, goal-
oriented activity, and attention. At the same 
time, it decreases dopamine activity in the 
basal ganglia and limbic system, improving 
catastrophizing, paranoia, abnormal pain 
perception, and multiple homeostasis func-
tions. This combination of effects can be 
invaluable for some patients, but depend-
ing on individual susceptibility, aripip-
razole might be too activating (causing 
agitation and akathisia) or too sedating.26

Brexpiprazole is a relative of aripiprazole, 
but for some patients it is better tolerated, 
and compliance with this medication usu-
ally is good. It partially antagonizes the 
D2 and 5HT1A receptors while antagoniz-
ing the 5HT2A receptors (which decreases 
the dopamine release in the striatum) and 
mimics the mechanism of action of an anti-
depressant. Through alpha-1-adrenergic 
receptor antagonism, it reduces EPS. All 
these effects are also part of the mechanisms 
of action of quetiapine, clozapine, and ilo-
peridone, but brexpiprazole is considered to 

be the most alpha-1 antagonistic, which is a 
mechanism of action of other potential pain-
controlling medications such as clonidine 
and tizanidine. In patients with pain who 
have an overactive noradrenergic system, 
this property may be beneficial. Its major 
problem stems from cytochrome P450 2D6 
(CYP2D6) enzyme-dependent metabo-
lism, which causes an approximately 5-fold 
increase in brexpiprazole blood level in poor 
CYP2D6 metabolizers. Therefore, combin-
ing brexpiprazole with CYP2D6 inhibitors 
such as fluoxetine, paroxetine, and dulox-
etine would be unwise. Aripiprazole and 
brexpiprazole are less associated with dia-
betes and sexual adverse effects than many 
other SGAs.27

Asenapine is an underutilized antipsy-
chotic. Its mechanism of action spans multi-
ple receptors and is less specific in individual 
receptor activity than other dopamine block-
ers. It is administered under the tongue due 
to poor absorption when swallowed, and 
its molecule has an anesthetic property that 
causes mouth and tongue numbness/pares-
thesia. This function may help patients with 
orofacial pain. Significant somnolence and 
weight gain (although less than with olan-
zapine) limit its use. Some patients cannot 
tolerate the taste.28

Quetiapine is prescribed rather frequently 
due to its significant antianxiety effect. It is 
also reported to be beneficial in pain con-
trol.29 Weight gain may be severe. In doses 
smaller than typically administered to 
patients with bipolar disorder or schizo-
phrenia, quetiapine is widely prescribed 
off-label for sleep. In lower doses, it acts pri-
marily as an antihistamine (hence the seda-
tion), but at an increased dose it activates 
the adrenergic system, which offsets seda-
tion. Quetiapine antagonizes H1 histamine 
and 5HT2C receptors, which may explain 
its associated sedation and weight gain. 
Constipation is common. Due to its rela-
tively low risk for EPS, quetiapine is safer 
to prescribe in patients with Parkinson’s 
disease. It can cause withdrawal if abruptly 
discontinued, so it needs to be tapered. 
Quetiapine has become a commodity in the 
prison population because of its ability to 
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Second-generation antipsychotics 
used for nonpsychiatric conditions
Aripiprazole

Asenapine

Brexpiprazole

Cariprazine

Olanzapine

Quetiapine
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diminish anxiety symptoms.30 There are also 
reports that quetiapine may be associated 
with pain induction. This is consistent with 
the above-mentioned phenomenon that pain 
is associated with both the lack and excess 
of dopaminergic function.31 Pain percep-
tion is reported to be diminished in patients 
with schizophrenia,32 and quetiapine may 
increase pain just by improving cognition. 

Cariprazine is typically well tolerated 
because of its benign metabolic profile. It 
does not increase the QT interval and is not 
sedating. Cariprazine is a D2 and D3 partial 
receptor agonist. This allows the medication 
to inhibit overstimulated dopamine recep-
tors (a desirable effect in pain management) 
and induces them when the endogenous 
dopamine level is low (helping with cogni-
tion, volition, and attention). Pro-cognitive 
effects are always beneficial for patients 
with pain. Cariprazine produces less EPS 
due to more ventral striatum vs dorsal stria-
tum activity. Mood improvement caused by 
this medication is attributed to its 5HT2A, 
5HT2B, and 5HT2C inverse agonism, 
which modulates the serotonergic system. 
Cariprazine will likely have a positive 
future in pain management because it has 
shown efficacy in the chronic stress model.33 

A complex condition 
No single medication or group of medica-
tions may be exclusively relied on for treating 
patients with chronic pain. Identifying alter-
natives to opioids for treating pain brings 
more attention to centrally-acting medica-
tions that may aid in the stabilization of the 
nervous system, which can decrease patho-
logical pain perception and help patients 
cope with chronic painful conditions. 
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Drug Brand Names

Aripiprazole • Abilify 
Asenapine • Saphris
Brexpiprazole • Rexulti
Bupropion • Wellbutrin,  
   Zyban
Cariprazine • Vraylar
Chlorpromazine • Thorazine
Clonidine • Catapres
Clozapine • Clozaril
Droperidol • Inapsine
Duloxetine • Cymbalta
Fluoxetine • Prozac
Haloperidol • Haldol

Iloperidone • Fanapt
Metoclopramide • Reglan
Olanzapine • Zyprexa
Paroxetine • Paxil
Pimozide • Orap
Prochlorperazine •  
   Compazine
Promethazine • Phenergan
Quetiapine • Seroquel
Risperidone • Risperdal 
Tizanidine • Zanaflex
Ziprasidone • Geodon
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