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Abstract: The use of haloperidol in pain management has been a topic of interest for several decades.
Haloperidol is a widely used antipsychotic medication with unique pharmacologic properties that
make it a potential candidate for pain management. However, the efficacy and safety of haloperidol
for pain management remain controversial. This narrative review provides a summary of the current
literature on the use of haloperidol for pain management, including its pharmacology, clinical
effectiveness, adverse effects, and dosing regimens. We performed a comprehensive search of the
literature for this review. The most robust clinical data from the past decade suggest that haloperidol
has good efficacy in the treatment of pain related to gastroparesis and migraines and has shown
promise for opioid use reduction in patients with chronic pain or receiving palliative care. The overall
side effect profile is excellent, with zero reported events of QT-related cardiac arrest and minimal
reports of sedation and transient extrapyramidal effects such as akathisia. Dosing regimens used
were heterogeneous, with most ranging from 1 to 5 mg per dose via intravenous, intramuscular, or
oral route. Studies with designs that isolated the effects of haloperidol from combinations of other
drugs were extremely limited. Further high-quality prospective studies are needed to determine the
ideal role of haloperidol in the routine clinical management of painful conditions.
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1. Introduction

Simple but ingenious methods of animal pharmacology have exposed the unique
analgesic properties of medications not considered to be analgesics. A sui generis example
is haloperidol, a first-generation antipsychotic that exerts its main action by the nonselective
blockade of dopamine D2 receptors in the brain [1]. Among other mechanisms, haloperidol
has noradrenergic, cholinergic, and histaminergic blocking action (Table 1). The blocking
of these receptors is potentially associated with various effects, including analgesia [2].
Haloperidol was synthesized in 1958 by Bert Hermans at the Janssen Laboratories, Beerse,
Belgium, and was initially called R1625, then haloperidol [3]. The first medical publication
on haloperidol described its neuroleptic properties that have kept haloperidol as one of
the first-generation antipsychotics worldwide 40 years after its discovery [4]. US Food and
Drug Administration-approved use of haloperidol includes for the treatment of schizophre-
nia, Tourette syndrome, and some behavioral disorders in children [5]. Off-label uses of
haloperidol have been explored in various clinical settings for pain management.

Although haloperidol has been referenced as a potential analgesic for a variety of pain
conditions, current data do not support its effectiveness as a first-line option, but rather
as an essential adjuvant agent when other pain treatments fail or used as an adjunct to
minimize opioid burden. A good but limited number of clinical trials present haloperidol
as a first analgesic agent in acute gastroparesis and migraines. Thus, the aim of this
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review is to explore the use of haloperidol for pain management, including its mechanisms,
pharmacology, clinical indications, adverse effects, and common doses.

Table 1. Proposed analgesic mechanisms for haloperidol, based on animal studies.

Study

Mechanism Proposed

Mechanism Detail

Model of Research

Baranoglu et al., 2023 [6]

Antagonism of D2 receptor

Blockade of CGRP release and
mast cell degranulation

Migraine

Bauch et al., 2017 [7]

Antagonism of D2 receptor

Facilitation of habituation to the
absolute pain intensity

Brain models

Lee et al., 2015 [8]

Antagonism of D2 receptor

Haloperidol blocked the place
preference effect

Conditioned place
preference and hot plate test

Deciga-Campos et al.,
2021 [9]

Blockade of sigma-1 receptors

Anti-allodynic and
anti-hyperalgesic activity; efficacy
like gabapentin; potency two
times higher

In vitro binding assay

Espinosa-Juarez et al.,
2017 [10]

Blockade of sigma-1 receptors

Antinociceptive effect at the
spinal level

Chronic constriction injury

Kikuchi et al., 2015 [11]

Blockade of NMDA channels

Could induce pain suppression
without anesthesia

Loss of the righting reflex

Leppert et al., 2014 [12]

Synergism of mu receptors

Enhanced morphine analgesia

Tail-flick test

Mena-Valdes 2021 [13]

Synergism of mu receptors

Antagonized morphine tolerance
in neuropathic pain

Chronic constriction injury

Petronilho et al., 2012 [14]

Stimulation of the zona incerta

Activation of a pain-inhibitory
mechanism to the spinal cord

Tail-flick test and a rat
model of incision

2. Material and Methods
Literature Search

A comprehensive literature search was constructed using the following terms: haloperi-
dol/or *haloperidol/pain, (haloperidol or Haldol), (pain* or neuropathy or emergency).
PubMed, Medline (Ovid), Embase (Ovid), Scopus, and Google Scholar were queried
from 2013 through November 2023, using controlled vocabulary terms for “haloperidol”
and “pain”.

The search yielded 137 articles including animal studies; in the appraisal approach
adopted, papers that were not available on the databases searched were not included.
The results were limited to new (within the past 10 years) and highly cited references
published in English; conference abstracts were eliminated, while bibliographies of articles
discovered for additional relevant literature works were also examined. We included a few
other relevant articles cited in the selected manuscripts. After de-duplication, 103 unique
records were identified and included (Figure 1). Each title was reviewed, with its abstract, if
available, to ascertain its relevance. Data were extracted from each study report to allow for
a comparison of interventions and to assess the quality of study designs. The characteristics
chosen for comparison included the type of study, size, methodology, outcome measures,
results, and conclusions. The highest-quality rating scale was double-blinding as the central
methodology; while not all trials could be blinded, randomization in non-blinded studies
was overall higher valued than observational studies or expert opinions.
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Figure 1. PRISMA 2020 flow diagram.

The aims, data search, and synthesis, interpretation, and recommendations were the
result of unanimously approved verbal and written contributions from the convening of
the authors.

3. Discussion
3.1. Pharmacokinetics and Pharmacodynamics

Haloperidol is a well-absorbed medication if provided via the enteral route, but its
bioavailability decreases to 40-75% after first-pass hepatic metabolism. Serum concentra-
tions of haloperidol peak at 0.5-4 h after absorption from the gastrointestinal tract. Its
estimated volume of distribution ranges from 11 to 25 L/kg, which reflects a high degree of
lipophilicity and suggests extensive, steady-state extravascular localization [15]. Haloperi-
dol is predominantly (90-94%) bound to plasma proteins when circulating in the blood.
Renal excretion of haloperidol is minimal to negligible; clearance occurs almost entirely
by hepatic metabolism [16]. To date, only one active metabolite of haloperidol has been
identified, reduced haloperidol, which is produced by the hydroxylation of haloperidol
and retains only about 10% of the pharmacologic activity of the parent drug. In patients
with normal liver function, the elimination half-life of parental haloperidol is 13-35 h [17].

Three enzymes are involved in the biotransformation of haloperidol: cytochrome
P450 (CYP), carbonyl reductase, and uridine diphosphoglucose glucuronosyl transferase
(UDGT). The initial process includes glucuronidation conducted by UDGT, followed by
CYP-mediated oxidation. In vitro studies show that CYP3A4 is the main isoform responsi-
ble for its metabolism in humans [18]. The catalytic activity of CYP-mediated reactions has a
wide range; although this catalytic activity does not affect the glucuronidation and carbonyl
reduction pathways, and the clinical implications are unclear. However, pharmacologic
studies have shown that interactions of haloperidol with most drugs lead to only minor
changes in plasma concentrations of haloperidol, suggesting that these interactions have
little clinical significance [19].

Studies analyzing drug interactions have suggested that because CYP3A4 is involved
in the biotransformation of haloperidol, pharmacokinetic interactions might occur when
various drugs are given concomitantly. For instance, medications such as carbamazepine,
phenytoin, phenobarbital, venlafaxine, buspirone, alprazolam, rifampicin, St John’s Wort,
and carteolol are CYP450 inducers, resulting in the increased metabolism of haloperidol and
subsequently reducing its therapeutic concentration [20]. Conversely, co-administration
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of enzyme CYP450 inhibitors such as alprazolam, ketoconazole, itraconazole, ritonavir,
nefazodone, chlorpromazine, promethazine, paroxetine, quinidine, sertraline, venlafaxine,
fluvoxamine, fluoxetine, and ritonavir may increase the serum concentration of haloperidol,
requiring special monitoring or dose reduction [21].

3.2. Analgesic Mechanisms

The analgesic properties of haloperidol have been studied using various approaches
and animal models. Thus, various mechanisms of antinociception have been suggested, as
summarized in Table 1.

The dopaminergic system and its underlying mechanisms in pain remain unclear. In
an animal migraine study, apomorphine-mediated dopaminergic activation exacerbated
nitroglycerin-stimulated nociceptive reactions, CGRP release, and mast cell degranulation.
Haloperidol, a D2 receptor antagonist, was effective in reducing those migraine-related
parameters and migraine-like conditions [6]. Likewise, by blocking the dopaminergic
system, haloperidol changed the habituation to absolute pain over time despite a linear
increase in intensity [7]. In a placebo analgesia animal model aiming to measure the
response to high-level pain, cue preference was mediated by reward learning via blockade
of the dopamine system with haloperidol [8].

The sigma-1 receptor is a unique ligand-operated chaperone present in crucial areas
for pain control in both the peripheral and central nervous systems [9]. Haloperidol an-
tagonizes the binding of the sigma-1 receptor to the NR1 subunits of NMDA receptors
activated by a ligand, potentiating opioid-induced antinociception. This opened the possi-
bility of using haloperidol, a sigma-1 receptor antagonist, in clinical practice as an opioid
adjuvant [22]. A similar effect was obtained in an experimental model of neuropathic pain,
which corroborated the antagonistic action of the sigma-1 receptor, using gabapentin as a
positive control [10].

N-methyl-d-aspartate (NDMA) channels are implicated in the induction and main-
tenance of peripheral and central sensitization during nociceptive states. Thus, selective
NMDA channel antagonism, which has been reproduced with haloperidol, has been associ-
ated with analgesia in a free-moving state without loss of the righting reflex [11].

Mu receptor synergism has been proposed as the reason why haloperidol enhanced
morphine analgesia when the two drugs were co-administered [12]. Likewise, haloperidol
enhanced the antinociceptive effect of morphine because haloperidol was able to disrupt or
delay morphine tolerance in neuropathic pain [14].

The zona incerta, a subthalamic nucleus, is connected to several structures involved in
both antinociception and nociception. Glutamate-induced stimulation of the zona incerta
in rats treated with haloperidol was shown to activate a pain-inhibitory mechanism that
descends to the spinal cord via the dorsolateral funiculus [14].

Other authors have described the effects of haloperidol on additional nociceptive
pathways, including 5-HT2 serotonin, alpha adrenergic, H1 histamine, and muscarinic
receptors in the brain [23]. Similarly, because haloperidol has structural similarities to
meperidine, loperamide, and diphenoxylate, some have proposed a peripherally limited
mu-opioid agonist effect [3,24].

4. Review of Clinical Studies
4.1. Haloperidol for Acute Emergency Care Pain Conditions

We found 11 studies that assessed haloperidol as a single agent or combined with
other agents for acute pain in the emergency care setting (Table 2). Nine of these studies
compared haloperidol with another pharmaceutical agent or placebo. Only three trials were
placebo-controlled [25-27]. Six studies involved specific pain conditions (gastroparesis,
renal colic, migraine, and moderate to severe burns), and the other five studies involved
more heterogenous conditions (acute pain, abdominal pain, and headache).
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Table 2. Studies of haloperidol for various pain conditions (17 studies total).
Study Size . . Key Results, Other Results, Adverse
e . Excluded Intervention Comparison . .
Study Indication Design (Female/ . a Intervention vs. Intervention vs. Events
o Populations Arm Arm . .
Total %) Comparison Comparison Reported
Acute
emergency care
(11 studies)
—46% hospital
—4.0 pain VAS admission diff.
Roldan et al., Acute Randomized o Prolonged QT IV5mg o . (p =0.009); —1.6 1=0/37
2017 [25] gastroparesis controlled trial 33 (73%) intervals haloperidol IV placebo (0-10) mean diff. at nausea VAS (0-5) C=0/37
1h (p=NR) .
mean diff. at 1 h
(p = NR)
Prolonged QT —4.0 pain VAS o .
Honkaniemi _— Randomized 40 intervals; V5 me IV normal saline  (0-10) mean diff. at 65% morei/patlents I=16/20
Acute migraine . . haloperidol in reported “marked _
et al., 2006 [26] controlled trial (unknown) psychiatric . alone 1to3h e C=1/20
.\ normal saline relief” (p < 0.0001)
conditions (p < 0.0001)
—47% less rescue
McCoy etal.,  Acute headache Randomized o Prolonged QT v 2'5. e IV 5 normal 2.9 pain VAS analgesic n((e)eded I1=14/58
. . 118 (73%) . haloperidol in . (0-10) mean diff. at  (p = NR); +42% more
2020 [27] or migraine controlled trial intervals . saline alone o . C=5/60
normal saline 1 h (p unclear) reported >50% pain
relief at 1 h (p = NR)
—17% hospital
Retrospective Self-matched to  —4.0 MME median admission diff.
Ramirez et al., Acute com EI; rative 52 (62%) _ IM 5 mg an ED visit diff. between (p <0.02); no 1=0/52
2017 [28] gastroparesis s}t)u d ¢ haloperidol without encounters difference in C=0/52
y haloperidol (p < 0.009) additional antiemetics
given (p = NR)
. Randomized V5 ms IV normal saline No difference in . NO difference in
Masoumi . . Substance use haloperidol in - incidence of nausea 1=73/140
Acute renal colic comparative 140 (29%) . . +5mg pain VAS (0-10) at e
etal., 2019 [29] trial disorders normal saline + morphine 1h (p = 038) and vomiting C=72/140
5 mg morphine P p=5 (p=0.40,p=0.61)
. haloperidol .
Nonspecific . . No haloperidol RR 1.4 (95% CI
Heard et al., . Retrospective used during ED . . .
acute abdominal 11,688 (67%) -- used during ED  1.2-1.6) increase in -- NA
2020 [30] . cohort study encounter ..
pain encounter IV opioid use

(dose NR)
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Table 2. Cont.
Study Size . . Key Results, Other Results, Adverse
e . Excluded Intervention Comparison . .
Study Indication Design (Female/ . a Intervention vs. Intervention vs. Events
o Populations Arm Arm . .
Total %) Comparison Comparison Reported
—57 Mlzlff median —24% less rescue
Knudsen- Nonspecific Retrospective . IM or IV 2-5 m Self-matched to (p <0.001), analgesic needed
P P Chronic & P (p < 0.001); 1=0/107
Lachendro acute abdominal comparative 107 (70%) . haloperidol an ED visit with confounded by ° !
. haloperidol use . . o —14% less rescue C=1/107
etal., 2021 [31] pain study (median 5 mg) opioids +25% more . .
. anti-emetic needed
ketorolac use in (p = 0.05)
intervention arm p=>0
Psvchiatri —2.0 pain NRS No difference in
Randomized Syfiitionsc’ IV 2.5 mg (0-10) mean diff. at Richmond
Moradi et al., Acute pain arr; (;Tltzifz 200 (31%) f\?‘nni ir/r haloperidol + IV1ug/kg 30 min (p = NR); Agitation-Sedation 1=9/200
2022 [32] (47% trauma) comparative ’ chrotic patiy 0.3mg/kg fentanyl +56% more reported Scale C=2/200
trial substance use . . .
disorder ketamine painless by 10 min  (mean for both was 0,
(p <0.001) p=NR)
mIchsgiﬁ /+k1gM ~12 pain NRS
. ACL.lte pamnm Randomized 2.5mg v 50'ug/kg (0-10) mean dlff'. At 12 additional MME
Afzalimoghaddam opium users parati 87 (22%) Prolonged QT midazolam + 2.5 morphine + IM 1h (p =0.001); iven 1=0/87
etal,, 2016 [33] (% trauma comparative ° intervals TS 5 mL distilled —0.4 pain NRS 8 C=0/87
trial mg haloperidol . (p =0.02)
unknown) . . . water mean diff. at6 h
in 5 mL distilled
(p =0.05)
water
No difference in
. .Prolonged QT IV 25 mg I_V 25 mg No difference in nausea, res.tlessness,
. Randomized intervals; heart . diphenhy- . and sedation VAS
Gaffigan et al., . . . diphenhy- . pain VAS (0-100) I1=17/64
Acute migraine comparative 64 (81%) disease; other . dramine + . . (0-100) scores
2015 [34] . . dramine + 5 mg mean diff. at 80 min o C=14/64
trial neurologic . 10 mg metoclo- (p > 0.05); —21% less
- haloperidol . (p > 0.05) .
conditions pramide rescue analgesic

needed (p < 0.02)
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Table 2. Cont.
Study Size . . Key Results, Other Results, Adverse
e . Excluded Intervention Comparison . .
Study Indication Design (Female/ . a Intervention vs. Intervention vs. Events
o Populations Arm Arm . .
Total %) Comparison Comparison Reported
PO 0.05-0.15
mg/kg P
haloperidol 6.7-point mean —6.7-point mean
. decrease from day 1
Acute burn Hypertension daily + PO to7 on a decrease from day 1
Ali et al., 2018 Prospective 30 J 100-200 mg to 7 on study team’s I=0/30
15-40% body . . renal or hepatic : -- Wong-Baker Faces .
[35] single-arm trial ~ (unknown) . . carbamazepine . . self-developed pain C=0/30
surface area impairment . Pain Rating Scale )
twice/day + IV (0-10 range) behavior scale (0-20)
300400 mg (v <0 OO% (p =NR)
tramadol 12-h p==
infusion
Acute
postoperative
pain
(4 studies)
. —15% less nausea at
. . Elective Randomized Psychiatric and v 1.mg IV5mg — 1.5 pain VAS 6-12 h; —48% less
Heriwardito . . o . haloperidol 1 h (0-10) mean diff. at 1=0/80
laparoscopic comparative 80 (65%) neurologic dexamethasone nausea at 12-24 h _
etal., 2022 [36] . " before end of . . 6-12 and 12-24 C=0/80
surgery trial conditions after induction (p < 0.02 both); no
surgery h (p < 0.001 both) . . .\
difference in vomiting
Elective IV 0.1 mg/kg —2.7 pain Likert
Kazemi et al,, orthopedic Randomized o Psychiatric morphine + Vol mg/kg scal'e 04 rr}ea.m . 8.0 MME mean diff. I=0/101
2015 [37] surgery in controlled trial 101 (0%) conditions 20 mg morphine + diff. at 30 min; in extra analgesic use C=0/101
opitm 1Sers haloperidol + normal saline —0.1 mean diff. at (p <0.001)
P normal saline 2h (p=NR)
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Table 2. Cont.

Study Size . . Key Results, Other Results, Adverse
e . Excluded Intervention Comparison . .
Study Indication Design (Female/ Povulations 3 Arm Arm Intervention vs. Intervention vs. Events
Total %) P Comparison Comparison Reported
~L5pain N.RS —0.9 nausea NRS
IV2mg (0-10) mean diff. at .
. - IV8mg (0-10) mean diff. at
Elective . i haloperidol + 2 h for ondansetron
. . Randomized Psychiatric dexamethasone 2 h for ondansetron
Benevides laparoscopic . N . . 8 mg only (p =0.05); —1.9 I=0/90
comparative 90 (68%) conditions; prior + . . only (p =NR); —2.4 _
etal., 2013 [38] sleeve . .. dexamethasone pain NRS mean diff. C=0/90
astrectomy trial opioid use +8mg IV8mg for ondansetron + less MME used at 2 h
& ondansetron © for ondansetron only
ondansetron dexamethasone (p = NR) b
(P=NR)® P-
+ 8.8 additional total
. PO 10 mg No difference in MME in haloperidol
diazepam + IV ain VAS (0-100) in arms vs. placebo
Judkins and Elective major . 5mg PO 10 mg 3 . (p =NR);
. Randomized 34 . . haloperidol arms vs. 1=3/34
Harmer 1982 abdominal . - haloperidol; PO diazepam + IV —38 to 39 nausea VAS
controlled trial (unknown) . placebo at 24 h . . C=1/34
[39] surgery 10 mg diazepam placebo . . (0-100) median diff.
(+3.8 median diff., ) ;i
+1IV10mg - 0.82) in haloperidol arms
haloperidol ¢ p=5 vs. placebo
(p =0.005)
Chronic pain
(2 studies)
Scheduled PO
Scheduled PO haloperidol with . Iy
haloperidol PO 25-15mg —1.5 pain NRS +Ofa£alzi§§i$g¥n
with 2.5-15 mg methadone + (0-10) diff. in peak peax pal
. : 2 weeks in cancer vs.
Inpatient methadone + PO/IV pain scores at noncancer
Salpeter et al., palllatlvg care Retrospec’flve 43 (67%) 42% PO(IV sho.r t-acting 2 weeks o participants (p = NR); 1=0/43
consultation for comparative -- haloperidol for opiates for (p = NR); —16% . .
2015 [40] cancer) .. baseline median C=0/43
uncontrolled study breakthrough breakthrough fewer participants MEDD 79 m
pain pain (1.5 mg pain reporting pain >7 decreased to 6 mg inl
median daily (0.8 mg median on pain NRS at oms
R . arm, 15 mg in C arm
haloperidol daily 2 weeks (p = NR) (» = NR)
dose at 2 weeks) haloperidol b=

dose at 2 weeks)
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Table 2. Cont.
Study Size . . Key Results, Other Results, Adverse
e . Excluded Intervention Comparison . .
Study Indication Design (Female/ . Intervention vs. Intervention vs. Events
o Populations Arm Arm . .
Total %) Comparison Comparison Reported
Decreased paranoia,
Scheduled PO . mania, and social
2-6 mg/day All 16 patients felt introversion as
haloperidol for pain improved measured on MMPI
Raft et al., Chronic facial Prospective 16 up to 6 w.eeks * 265% fro?“ basehpe (p < 0.01 each); I=2/16
. . . - relaxation - on Tourniquet Pain .
1979 [41] pain single-arm trial ~ (unknown) . increased C=0/16
therapy, Ratio; 15/16 hypochondriasis in
physiotherapy, reported >85% males (p < 0.5)
drug therapy, from baseline depression in fém;iles
and counseling (n <0.01)

Iindicate intervention arm; C, comparison arm; diff., difference; MME, morphine milligram equivalent; MEDD, morphine-equivalent daily dose; IM, intramuscular; IV, intravenous; PO,
oral; NRS, numeric rating scale; VAS, visual analog scale; NR, not reported; NA, no applicable; ED, emergency department; RR, relative risk; MMPI, Minnesota Multiphasic Personality
Inventory. # This is not a complete list of the exclusion criteria of each study. Highlighted here are exclusion criteria that decrease the relevance of the study to patient populations
with pain and how many studies assessed QT intervals. All studies excluded patients who were pregnant, had prior reactions to haloperidol, or were children younger than 12 years.
b Estimated values based on available figures using WebPlotDigitizer (https://automeris.io/). Kazemi et al. [37] outcomes were presented on a Likert scale of 0 = no pain, 1 = mild,
2 = moderate, 3 = severe, 4 = worst possible pain. Benevides et al. [38] outcomes used VNSP (verbal pain score 0-10) and VNSN (verbal nausea score 0-10). € Benevides et al. [38]
was three-arm study of ondansetron only, ondansetron with dexamethasone, and ondansetron with dexamethasone and haloperidol; two non-haloperidol arms are presented in the

comparison cell. d Judkins and Harmer was a three-arm study of oral diazepam premedication with IV 5 mg haloperidol, IV 10 mg haloperidol, or placebo that was not further described;
two haloperidol arms are presented in the intervention cell.


https://automeris.io/

Pharmaceuticals 2024, 17, 1096

10 of 17

Two studies examined haloperidol for the treatment of acute gastroparesis. Ramirez
et al. retrospectively examined patients with self-matched emergency department (ED)
encounters. They reported patients receiving 5 mg intramuscular haloperidol, observing
a small decrease in total opioids used (equivalent to about 40 mg tramadol or 2.5 mg
oxycodone) and a modest decrease in hospital admissions (—17%), compared with no
haloperidol [28]. Roldan et al. performed a placebo-controlled double-blinded randomized
trial and found a substantial reduction in reported pain (—4.0-point difference compared
with the placebo using a pain visual analog scale ranging from 0 to 10) and nearly half
as many hospital admissions in patients who received 5 mg intravenous haloperidol
compared with the placebo (—46%) [25]. This difference in pain scores is greater than
accepted clinically significant differences reported for musculoskeletal pain (>2-point
reduction on a pain scale ranging from 0 to 10) and acute pain in ED settings (>3-point
reduction on a pain scale ranging from 0 to 10) [42,43]. Mechanistically, the pain relief seen
with haloperidol could be mediated through gastrointestinal D2 receptor blockade, thus
preventing acetylcholine release and the downstream slowing of stomach motility [44].

Masoumi et al. examined whether 5 mg haloperidol as an adjunct to morphine was
beneficial for acute renal colic [29]. They found no difference in pain scores or in the
incidence of nausea and vomiting; however, another study by Kazemi et al. examining
postoperative pain control in opioid users noted that a high dose of 20 mg haloperidol
combined with morphine was more effective for short-term pain relief than morphine
alone [29,37]. Perhaps a higher dosage of haloperidol is needed for pain relief in acute
pain that is primarily due to a prostaglandin-driven inflammatory response. However, a
dose of 5 mg or greater of haloperidol can risk torsades de pointes and potential cardiac
arrest [42,45,46]. Clinically, this risk likely outweighs any benefit of high-dose haloperidol
as an acute inflammatory pain adjunct.

Two studies looked at nonspecific acute abdominal pain, including undiagnosed irri-
table bowel syndrome, celiac disease, gynecologic causes, or even malignancies [30,31,47].
Heard et al. performed a retrospective cohort study on a large sample across 18 sites and
found that patients who received any haloperidol for pain had a 1.4 relative risk increase
for receiving intravenous opioids, also interpreted as a 13% risk difference based on avail-
able tabular data [30]. It is unclear if the patients who were not exposed to haloperidol
received other non-opioid pain medications. Additionally, the dosages of haloperidol
used in exposed encounters were not reported. Knudsen-Lachendro et al. retrospectively
examined patients with self-matched ED encounters, comparing haloperidol with opioids
for the treatment of nonspecific abdominal pain [31]. They reported that, overall, encoun-
ters with haloperidol resulted in a mild decrease in total opioid use, a mild decrease in
rescue anti-emetic use (—14%), and a moderate decrease in rescue analgesia use (—24%);
however, these results were confounded by analysis showing that there was 25% more
ketorolac use in the haloperidol use encounters than in the opioid use encounters and
that 32% of events categorized as haloperidol use encounters were in patients who also
received opioids. The data analysis approach may have benefited from a post hoc stratified
or multivariate analysis to control for confounders such as opioid and ketorolac use [48],
given that heterogeneous causes of pain with different pain pathways were clustered under
a nonspecific clinical syndrome.

Two randomized trials looked at haloperidol with another agent for any acute pain,
including trauma-related pain [32,33]. Moradi et al. studied, in participants without sub-
stance use disorders, the combination of 2.5 mg haloperidol and weight-dosed ketamine
compared with weight-dosed fentanyl for pain [32]. Afzalimoghaddam et al. studied, in
opium users with acute pain, the combination of 2.5 mg haloperidol with 2.5 mg mida-
zolam and weight-dosed morphine compared with weight-dosed morphine alone [33].
Both studies showed a greater decrease in pain scores in the intervention arm over the
comparison arm in the short term (30 min to 1 h). Unfortunately, it was difficult to interpret
how much pain relief was due to haloperidol alone, given the multiple agents used in
both studies. It has previously been shown that intranasal ketamine alone is noninferior to
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intranasal fentanyl, so the Moradi et al. trial design may have benefited from an additional
arm of ketamine alone to assess whether haloperidol plus ketamine added any additional
benefit [49]. It remains unclear whether midazolam more than haloperidol may have been
primarily responsible for the outcomes observed.

Three randomized trials assessed acute migraines, with one of the three trials including
non-migraine headaches as well [26,27,34]. Gaffigan et al. compared diphenhydramine
and haloperidol with diphenhydramine and metoclopramide, finding no difference in
pain scores at 80 min but a decreased rate of rescue analgesic use in the haloperidol arm
(—21% difference) [34]. It is unclear why rescue analgesic use decreased more in the
haloperidol arm, but pain scores were similar. Both arms reached maximum pain relief at
less than 1 h after treatment. What may have helped to clarify this could have been tracking
whether the participants in the haloperidol arm had a quicker onset of pain relief than the
metoclopramide arm and thus less need overall for rescue analgesics. Kazemi et al. also
noted that the analgesic effects of haloperidol are likely short-lived [34].

Honkaniemi et al. and McCoy et al. both conducted randomized placebo-controlled
trials using intravenous haloperidol [26,27]. Honkaniemi et al. assessed 5 mg haloperidol
in a migraine-only sample; McCoy et al. assessed 2.5 mg haloperidol in all headaches, in-
cluding migraines. Both studies showed significant decreases in pain scores compared with
the placebo, and the higher dose of haloperidol appeared more effective. Like gastroparesis
pathogenesis, D2 receptor activation has also been implicated in migraine development,
and central D2 receptor blockade by haloperidol likely contributes to the pain relief seen
in these trials [49]. However, none of the three trials used the primary endpoints rec-
ommended by the International Headache Society: pain freedom and absence of most
bothersome symptoms at 2 h [50].

The last study of haloperidol for acute pain was by Ali et al., who conducted a single-
arm prospective trial of oral weight-dosed haloperidol (e.g., about 4.5 mg to 13.5 mg for a
91 kg adult) with 100-200 mg carbamazepine and with 300-400 mg intravenous tramadol as
a 12 h infusion for burn patients [35]. Although pain and pain-related behaviors decreased
across the 7-day trial, it is unknown how much of this benefit was attributable to haloperi-
dol given the two other pain-modulatory agents. Of concern, too, is the combination of
high-dose tramadol with carbamazepine, a contraindicated combination, because carba-
mazepine can reduce tramadol efficacy and increase the risk of serotonin syndrome [51].
Pain from severe burns is challenging to treat and often requires a multimodal pharma-
ceutical approach involving opioids. To assess whether haloperidol plays an important
adjunctive role, future trials should consider comparative trial designs, making sure to
capture differences in rescue analgesic use [52].

4.2. Haloperidol for Acute Postoperative Pain Conditions

Four studies examined haloperidol for postoperative pain and nausea control (Table 2).
Postoperative nausea is common after surgery, with increased risk if patients are given
postoperative opioids [53]. Several guideline-based preventative anti-emetic agents exist,
including low-dose (0.5-2 mg) haloperidol. However, haloperidol is not listed as a recom-
mended agent for postoperative pain control [54]. The four trials reviewed haloperidol with
and/or against combinations of dexamethasone, morphine, ondansetron, and diazepam.

Judkins and Harmer in 1982 assessed 5-10 mg intravenous haloperidol with premed-
ication diazepam compared with the placebo with premedication diazepam for postop-
erative pain and nausea in patients undergoing elective major abdominal surgery [39].
They found no difference in pain scores at 24 h, a mild increase in morphine milligram
equivalents in patients who received haloperidol, and a decrease in nausea scores for
haloperidol compared with the placebo when combined with diazepam. The proper study
conclusion should be that haloperidol can be a useful adjunctive with diazepam for nausea,
but not pain, by 24 h.

Benevides et al. in 2013 conducted a comparative trial of three arms assessing 2 mg
intravenous haloperidol combined with dexamethasone and ondansetron in patients un-
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dergoing laparoscopic gastrectomy. This combination was mildly to modestly more ef-
fective for pain and mildly more effective for nausea than ondansetron alone at 2 h after
surgery [38].

Two years later, Kazemi et al. published the results of a placebo-controlled trial
examining 20 mg intravenous haloperidol with morphine compared with morphine alone
in opium users undergoing orthopedic surgery. In that study, haloperidol as an adjunct to
morphine resulted in a moderately decreased pain score difference by 30 min but showed
similar pain scores to those of morphine alone by 2 h [37]. This trial design is more aligned
with showing haloperidol as a useful adjunctive pain agent.

Heriwardito et al., in 2022, assessed 1 mg intravenous haloperidol compared with 5 mg
intravenous dexamethasone in patients undergoing elective laparoscopic surgery [36]. Al-
though ideally both interventions should be given at the same surgical timepoint, guideline-
based recommendations note that haloperidol can be given both at induction and before the
end of surgery with equivalent results [53]. The results of this trial showed that haloperidol
led to a decrease in pain and reported incidence of nausea compared with dexamethasone
at both 6-12 and 12-24 h. The study team attributed this dramatic difference to the shorter
duration of action of dexamethasone (12 h) compared with haloperidol (24 h).

Across the mentioned studies, there is a general trend that haloperidol may have
some benefit against postoperative pain and nausea; however, the patient populations and
interventions studied varied widely, making it difficult to provide a summary statement
about haloperidol.

4.3. Haloperidol for Chronic Pain Conditions

We reviewed two studies that assessed daily haloperidol for chronic pain (Table 2).
A 1979 study by Raft et al. was a prospective single-arm trial in a very small sample
assessing haloperidol with multimodal pain management techniques for chronic facial
pain [41]. They identified patients who were previously resistant to relaxation techniques.
All 16 patients reported pain improvement, although only 12 successfully completed the
relaxation protocol. It is unclear how they translated the Tourniquet pain assessment test
results to pain improvement.

Salpeter et al. in 2015 retrospectively assessed very low-dose daily haloperidol with
methadone for patients receiving inpatient palliative care [40]. They compared pain scores
and morphine-equivalent daily dose outcomes between one arm that received haloperidol
for breakthrough pain and another arm that received short-acting opiates for breakthrough
pain. The study team found that by 2 weeks, those who received haloperidol for break-
through pain reported modestly lower pain scores and fewer incidents of severe pain than
those in the opiate arm. The morphine-equivalent daily dose significantly dropped in
both arms, with a greater decrease in the haloperidol arm than in the opiate arm. This
was the only study of the 17 identified that also examined haloperidol for pain in cancer
patients. Pain scores decreased significantly over the intervention period for both cancer
and noncancer participants, but cancer participants had mildly increased final peak pain
scores across both arms when compared with noncancer participants. Additionally, while
noncancer participants’ median pain scores were 0 by week 2, cancer participants continued
to have a median pain score of 2.3.

More promising is the evidence for very low-dose haloperidol as an adjunct to
methadone for lowering opioid burden and improving pain control in palliative care.

4.4. Incidence of Adverse Effects with Haloperidol

Many adverse effects are associated with haloperidol use because of its nonselective
properties. The most common effects are extrapyramidal events such as akathisia (sensa-
tion of restlessness) [5]. Rarely, in patients with risk factors for prolonged QT intervals,
haloperidol can induce torsades de points and, even more rarely, cause sudden cardiac
arrest [55,560]. A review of past case reports noted that QT prolongation can occur at doses
ranging from 2 mg to 1540 mg, and torsades de pointes can occur at doses ranging from



Pharmaceuticals 2024, 17, 1096

13 of 17

5 mg to 645 mg [55]. In many patients, polypharmacy involving other agents with a similar
effect on the QT segment can mistakenly attribute these events to haloperidol alone. An
early systematic review noted that extrapyramidal effects from haloperidol may be dose-
dependent, but a recent update to that systematic review noted no increased risk of such a
side effect.

In our review, 13 of the 17 studies reported on adverse events associated with haloperi-
dol use. Six of these studies found no side effects, with haloperidol doses ranging from 1 mg
to 20 mg [25,28,31,33,36,37]. Three studies included cardiac monitoring for the duration
of the intervention and found no significant changes in QT lengths in haloperidol dosing
of 2.5 mg to 5 mg [25,27,34]. Of the seven studies that noted adverse events (Table 3), the
most consistent findings were extrapyramidal-related effects such as reported restlessness,
motor agitation, and stiffness/shaking; less often seen was sedation. There were no reports
of acute dystonic episodes. Raft et al. [41] reported the longest duration of haloperidol use,
up to 6 weeks, and noted no extrapyramidal effects; however, a more recent case report
described the development of tardive dyskinesia following 3 mg of daily haloperidol for
7 months [57].

Table 3. Adverse effects reported in haloperidol trials.

Comparison Dose Participant Adverse Intervention Comparison
Study Indication Design Intervention . Events X Arm Side
Arm Used Size R Arm Side Effects
eported Effects
Lo . v 9 motor agitation
Honkaniemi Acute Randomized haloperido0l IV normal saline 1=16/40 and 1 visual
et al., 2006 - controlled 1 1 5mg 40 C=1/40 9 sedati disturb
126] migraine trial +norma alone =1/ sedation across isturbances
saline 16 participants
4 anxieties
. 6 restlessness
Acute Randomized 4 nau-
McCoy et al., v 1=14/118 (10%) "
2020 [27] hea‘dad}e or contr'olled haloperidol IV placebo 2.5mg 118 C=5/118 2 nausea/ sea/vomiting
migraine trial L 1 other
vomiting
4 other
Masoumi Randomized IV morphine IV morphine 34 nausea 39 nausea
Acute renal 1=73/140 36 vomiting 33 vomiting
etal., 2019 . controlled 5mg + 1V 5 mg + normal 5mg 140 _ ¢
colic . . . C=72/140 3 extrapyramidal 0 extrapyra-
[29] trial haloperidol saline o .
(4.3%) midal
Knudsen- Nonspecific Retrospective 1 mental
Lachendro acute comparative v IV ketorolac 5m 107 1=0/107 None reported status
etal., 2021 abdominal p d haloperidol 30 mg g C=1/107 p h
B1] pain study change
. . v .
. Acute pain Randomized . _ 5 vomiting
Moradi et al., (47% controlled haloperidol IV fentanyl 25mg 200 1=9/200 4 emergence 2 apneas
2022 [32] . +0.3mg/kg 1mg/kg C=2/200 o
trauma) trial > reactions
ketamine
Gaffigan Randomized 5 sleepiness 9 sleepiness
etal %015 Acute controlled v IV10 mg 5m 64 1=17/64 10 restlessness 1 nausea
7 migraine . haloperidol metoclopramide & C=14/64 (32%) 4 restlessness
[34] trial . o
2 chest pain (12%)
Judkins and Erlﬁggie Randomized v 1-3/34 1 dry mouth
Harmer 1982 jo controlled . IV placebo 5-10 mg 34 ~ 2 stiffness/ 1 dry mouth
abdominal . haloperidol C=1/34 . o
[39] surgery trial shaking (0.1%)
3 groups: *
Raft etal., Chronic Ie i v Myofascial 5m 16 1=2/16 2 seda- B
1979 [41] facial pain ase series haloperidol * Neuropathic & C=0/16 tion/confusion
* Unidentified

I, indicate intervention arm, C, comparison arm. Participants may have reported more than one side effect
event, and as such, the number of events may be greater than the number of participants with side effects.
2 mergence reactions with ketamine use is the experience of positive and negative psychotic symptoms mimicking
schizophrenic features.

All three migraine trials had follow-up data [26,27,34]. Honkaniemi et al. noted that
seven patients in the haloperidol arm had recurrence of migraines and that seven patients
reported that they would not like to be treated with haloperidol in the future [26]. It
is difficult to interpret these findings because no comparative placebo data were given.
Gaffigan et al. conducted a follow-up between 48 h and 2 weeks, with a 67% response rate,
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showing that 12% fewer participants in the haloperidol arm had migraine recurrence (48%
compared with 60%) and 0% returned to the ED due to migraine attack [34]. Patients in
both arms were highly satisfied with treatment (91% in the haloperidol arm and 89% in the
placebo arm). However, haloperidol participants reported 33% more restlessness, 12% more
sleepiness, and 7% more agitation. McCoy et al. [27] had a 95% response rate for 24 h follow-
up, reporting that 18% fewer participants in the haloperidol arm had headache recurrence
(33% compared with 51%), 10% fewer participants returned to the ED for additional care
(7.2% compared with 17.5%), and 41% more participants requested haloperidol for future
care compared with the placebo (76% compared with 35%). In sum, most participants
appeared satisfied with its use for migraines and headaches.

4.5. Future Directions

The search for the ideal analgesic is an elusive task. Therefore, there is a great need to
identify more treatment modalities for pain of any nature. Ideally, the treatment should be
noninvasive, safe, efficient, and cost-effective, while providing sustained analgesia. Thus,
atypical analgesics are tried, yielding mixed results. Haloperidol’s analgesic properties
have been explored in different clinical scenarios, at times with unexpected high efficiency
and safety.

Perhaps good patient selection and pathology are key for good outcomes.

Although some published studies have reported good results, ideally, multicenter,
randomized, placebo-controlled studies can address any introduced bias. Furthermore,
this can validate haloperidol’s safety and efficiency, particularly when used in combination
with other agents.

4.6. Limitations

Enhanced reporting systems that streamline data collection from diverse sources,
including healthcare providers, patients, and registries, were not part of this review to help
obtain a better understanding of the role of haloperidol in pain management. Furthermore,
inadequacies in data reported in retrospective and observational studies such as patient
compliance and the introduction of co-intervention bias could not be addressed owing to
their retrospective nature. Some randomized controlled studies with small sample sizes
might have introduced type I error which may be unmasked in larger studies. Finally,
while conventional analgesics were used in comparison groups, it was difficult to attribute
the reduction in symptom intensity to haloperidol alone.

5. Conclusions

Haloperidol has recently gained more attention for its potential analgesic effects. There
is a growing understanding of its analgesic mechanisms, which appear to be wide-ranging,
including dopamine receptor blockade, NMDA pathway modulation, possible mu receptor
synergism, and more. A limited number of clinical trials have shown that haloperidol,
either alone or in combination with another analgesic, may be beneficial for a variety of pain
conditions, with favorable research supporting its use in acute gastroparesis and migraines.
Most trials have involved low to very low doses of haloperidol, without findings of QT
prolongation but with notable rates of restlessness and sedation after treatment. Given its
risk profile and the existence of more targeted analgesic treatments for most conditions,
low-dose haloperidol is unlikely to be a first-line pain treatment but may be an essential
secondary agent when other pain treatments have been unsuccessful or employed as an
adjunct to minimize opioid burden.
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