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Haloperidol, the neuroleptic agent par excellence, was 
synthesized 60 years ago in February 1958. Since then it 
has been used in hundreds of thousands of patients with 
schizophrenia and other psychoses, particularly for the 
management of psychosis-induced agitation [1], and is 
included in the World Health Organisation’s list of essen-
tial medicines.

In 1974–1975, Seeman, by using a preparation of rat 
brain striatum, discovered that haloperidol selectively 
blocked the D2 dopamine receptors [2]. This research 
laid the foundations of the dopamine hypothesis of schiz-
ophrenia, according to which meso-cortico-limbic dopa-
mine pathways overactivation has a central role in this 
disease. This hypothesis also provides a biological basis to 
explain the observed efficacy of haloperidol not only in 
schizophrenia but also in delirium. Dopamine excess may 
cause some of the neurobehavioral alterations observed 
in patients with hyperactive or mixed type delirium, 
namely agitation, restlessness, irritability, increased psy-
chomotor activity, distractibility, hyperalertness, com-
bativeness, and psychotic distressing symptoms [3]. This 
explains why dopaminergic drugs, such as the levodopa, 
can precipitate delirium, while dopamine antagonists 
like haloperidol and other antipsychotics can effectively 
control the behavioral signs of delirium. Dopamine D2 
antagonists enhance acetylcholine release, which may be 
another mechanism by which these drugs help to allevi-
ate the symptoms of delirium [3]. Based on this multi-
plicity of effects, some experts suggest that haloperidol 
and other antipsychotic agents may be effective not only 
in the management of behavioral symptoms of delirium 

(agitation), but they might also be useful in patients with 
hypoactive delirium to control distressing psychotic 
symptoms such as hallucinations and delusions [4].

In animals, dopamine agonists cause slowing of EEG 
despite motor hyperactivity, which matches the features 
of hyperactive delirium [3]. More recent research has 
shown that D2 dopamine receptors in the cortex are a 
common target for both typical (haloperidol) and atypi-
cal antipsychotics, but these latter induce a significantly 
lower D2 binding than haloperidol in the basal ganglia, 
particularly in the striatum [5] (Fig.  1a). This fits well 
with the association of antipsychotic efficacy (attributed 
to an anti-dopaminergic effect on the meso-cortico-
limbic dopamine pathways) and lower extra-pyramidal 
side effects (attributed to anti-dopaminergic effect in the 
striatum) in atypical antipsychotics than with haloperi-
dol. Study in human volunteers has confirmed that acute 
administration of haloperidol causes a state of impaired, 
though rapidly reversible, motor ability coinciding with 
diminished grey matter volume and connectivity in the 
striatum, a brain region that mediates movement [6].

Pathophysiology of delirium is currently incompletely 
understood, with multiple overlapping and interact-
ing mechanisms [7]. The neuroinflammatory hypothesis 
proposes that systemic inflammation causes increased 
amounts of pro-inflammatory cytokines and inflamma-
tory mediators to penetrate into the brain, causing neu-
ronal dysfunction and subsequent neurobehavioral and 
cognitive symptoms of delirium, either directly or by stim-
ulating the microglia to produce inflammatory mediators 
[7]. If microglia is already primed by preceding events or 
concurrent neurodegenerative processes, its overactiva-
tion leads to BBB disruption with further brain penetra-
tion of pro-inflammatory cytokines and fluid shift with 
brain edema that alter synaptic transmission and neural 
excitability, impair microcirculation and favor uncou-
pling of oxidative phosphorylation with reduced neuronal 
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energy production and ischemia [7, 8]. This theory has 
received recent support in ICU patients by research show-
ing that S100B, a marker of BBB and/or astrocyte injury, 
and E-selectin, an adhesion molecule and marker of 
endothelial injury, are associated with long-term cognitive 
impairment after critical illness [9]. Reduced cholinergic 
activity (and, hence, reduced inhibition of microglia activ-
ity), increased release of norepinephrine, glutamate and 
dopamine, as well as the imbalance of other neurotrans-
mitters create a vicious cycle of neuroinflammation, neu-
rotransmitter imbalance and ischemic damage leading to 
neuronal death, severe prolonged delirium and long term 
cognitive impairment (Fig. 1b).

First use of intravenous haloperidol for treating delir-
ium in the ICU dates back to 1980, shortly after the pub-
lication of DSM-III defining delirium [10]. Haloperidol 
has since been the most common drug used to control 
symptoms of delirium in the ICU patient [10]. This is 
confirmed in the recent AID-ICU published in Inten-
sive Care Medicine, the largest prospective multinational 
cohort study published to date on the use of haloperidol 
in the ICU [11]. The study took place in 99 ICUs from 
13 countries and enrolled 1260, of whom 314 patients 
(25%) developed delirium—either hyperactive (6.1%), 
hypoactive (5.7%) or mixed (13.1%)—a median of 3 days 
after ICU admission. Of these patients, 145 (46.2%) 
were treated with haloperidol. Of note, benzodiazepines 
were the most common other agent use to treat delir-
ium (36%). Benzodiazepines, especially when used with 

continuous infusion, may increase the risk of delirium, 
although sedation depth and the amount of drug used 
can be a greater risk factor than the type of sedative used 
[12]. Considering the entire population, patients receiv-
ing haloperidol were 166 (13.2%), they were more often 
males, slightly older and more severely ill; they had more 
often metastatic cancer and sepsis at admission, and had 
received more often haloperidol and benzodiazepine 
before ICU admission.

Interestingly, haloperidol was administered regard-
less of delirium subtype and, in a significant proportion 
of patients, at fixed dose. This indicates a divergence 
between daily practice and suggested recommenda-
tions. Haloperidol is indicated in hyperactive (agitated) 
delirium, not in hypoactive delirium. Hallucinations and 
delusions can be an indication to use haloperidol even in 
hypoactive delirium, but they are exceedingly difficult to 
assess in the ICU patient. Moreover, haloperidol should 
be administered until agitation is controlled and no longer 
thereafter [13]. At fixed doses, the use of haloperidol (and 
of any other antipsychotic medication) would be prophy-
lactic, which is not currently recommended [14]. A fixed 
dose regimen may increase the total dose of haloperidol 
and the risk of side effects, such as extra-pyramidal and 
cardiac effects. These operational aspects should be clari-
fied in future randomized controlled clinical trials.

Haloperidol use was not associated with increased 
mortality but the study was underpowered to detect 
a 90-day mortality difference. Moreover, studying the 

Fig. 1 a Schematic representation of site of action of haloperidol and atypical antipsychotics. The anti-dopaminergic effects are comparable on 
the meso-cortico-limbic dopamine pathways (responsible for antipsychotic efficacy) but are lower in the striatum (responsible for extra-pyramidal 
side effects) in atypical antipsychotics than with haloperidol. b Simplified representation of delirium pathogenesis. Brain penetration of TNFα 
(tumor necrosis factor alfa) together with other inflammatory cytokines (IL-1 beta, IL-6, interferon), chemokines, endothelial adhesion molecules 
and proteases activates the microglia with further production of inflammatory molecules, blood brain barrier (BBB) leakage and further penetra-
tion of inflammatory molecules (TNFα larger drops) causing neuronal dysfunction and death. Brain edema formation alters synaptic transmission, 
neural excitability and neurotransmitter balance (decreased acetylcholine [Ach] and increased dopamine [DA]), impairs microcirculation and favors 
ischemia. A global representation of pathogenetic hypotheses of delirium and their interaction is presented in Ref. [7]
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association between delirium and mortality might be of 
greater clinical importance, particularly if the duration 
and severity of delirium are taken into consideration, 
because the negative impact on outcome is mainly lim-
ited to patients with persisting delirium [15]. Future stud-
ies aiming at assessing haloperidol safety and efficacy, 
should consider this goal in the context of a drug that is 
used to treat a clinically relevant disease condition carry-
ing a high risk of long term mortality and morbidity.
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