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Have you ever wondered what is responsible for a patient’s agitation 
and confusion? Have you debated about what the workup of agitation 

should involve? Have you been uncertain about how best to manage agitation? 
If so, then the following case vignette and discussion should provide the 
forum for answers to these and other questions related to the differential 
diagnosis, the assessment, and the treatment of agitation in the medically ill.

CASE VIGNETTE

Mr A, a 60-year-old man, had an unwitnessed fall from 
approximately 15 ft while painting his house. He was found some 
time later by passers-by, who called emergency medical services. At 
the scene, he was combative and moving all 4 extremities. He was 
electively intubated and brought to the hospital for further care.

Upon arrival at the emergency department, his Glasgow Coma Scale was 
10. His vital signs were a heart rate of 88 beats/min, a blood pressure of 117/80 
mm Hg, a respiratory rate of 14 breaths/min, an oxygen saturation of 98% 
on Fio2 100%, and a temperature of 98°F. He was 6 ft tall, weighed 258 lb, 
and had a body mass index of 35. A neurologic examination was nonfocal; 
Mr A’s eyes were midline and his extraocular muscles showed full range.

His laboratory studies were significant for a white blood cell count of 
20,000 with 90% neutrophils. A comprehensive metabolic panel, liver function 
tests, urinalysis, urine toxicology screen, and serum toxicology screens were 
all unremarkable. A noncontrast computerized tomography scan of the head 
revealed multiple, small hemorrhagic contusions within the right parietal and 
bilateral inferior frontal lobes with minimal surrounding edema, scattered 
subarachnoid hemorrhages, and a nondepressed right parietal lobe fracture. 
C-spine imaging revealed a ventral epidural hematoma with no significant 
cord compression and a left alar ligamentous avulsive injury but no fracture. 
His chest x-ray showed a right-sided sixth rib fracture and bilateral upper 
and lower lobe airspace opacities, consistent with aspiration pneumonia.

Mr A’s medical history included hypertension, obstructive 
sleep apnea (for which he received continuous positive airway 
pressure), and thyroid nodules (for which he had undergone a 
thyroidectomy). His psychiatric history was unremarkable.

Treatment of his head injuries involved use of nimodipine for bleeding 
prophylaxis and levetiracetam for seizure prophylaxis; for his neck injury, he was 
maintained in an Aspen collar; for his pneumonia, he was started on antibiotics 
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(vancomycin and cefepime). Mr A was transferred to the 
surgical intensive care unit (ICU) for further treatment.

In the surgical ICU, he remained intubated and was 
sedated with a propofol drip (initially at 300 mg/h, then 
titrated to a Richmond Agitation Sedation Scale score of 
−1 to +1; he received intravenous [IV] hydromorphone 
0.25–0.5 mg q 3 hours prn for pain; he received 1.25 mg 
on hospital day 2 and 1.25 mg on hospital day 3). His 
respiratory status slowly improved; on hospital day 5, 
his sedation was weaned, and he was extubated. When 
sputum cultures revealed abundant methicillin-sensitive 
staphylococcus aureus, his antibiotic regimen was 
changed to ampicillin. Although his respiratory status 
was improving, his cognition remained impaired. He 
had periods of relative clarity and incoherent speech, as 
well as periods of oversedation and agitation, especially 
at night. He frequently pulled at his IV lines, and he 
removed his Foley catheter 3 times before he was 
adequately restrained with 2-point soft restraints. On 
hospital day 6, he received 1 dose of haloperidol (10 mg 
IV) for agitation; this was modestly effective, but his QTc 
lengthened (from 459 ms to 584 ms). Haloperidol was 
discontinued. When he became agitated later that day, 
he received olanzapine (5 mg); its use was not associated 
with QTc prolongation (his QTc ranged between 420 ms 
and 450 ms); olanzapine decreased his agitation. The 
psychiatry department was then consulted for further 
recommendations regarding management of his agitation.

The psychiatric consultant found Mr A sleeping 
in 2-point restraints. He was easily arousable and 
intermittently confused. He was unable to state 
his location or to recount the events that led to his 
hospitalization; he identified his location as a hospital 
when provided with choices. His speech was soft and 
slurred, and it was fluent with normal prosody (emotional 
melody and tone of language); however, he made frequent 
paraphasic (substitution of an inappropriate word) errors. 
He had no abnormal movements, but he frequently pulled 
at his nasogastric tube. He said his mood was “happy,” 
and he appeared inappropriately bright. He responded 
appropriately to some direct questions but at times would 
respond with answers unrelated to the questions asked. 
He did not appear to be preoccupied. He was oriented to 
person but not to the month or year; he registered 3 words 
but recalled none at 5 minutes; with prompts, he could 
provide the days of the week forward but not backward. 
He perseverated at times (persistently giving the days 
of the week even after he had completed the task).

On physical examination, Mr A’s temperature 
maximum was 101.5°F. There was wide variability in 
his heart rate and blood pressure; his heart rate ranged 
from 36 to 96 beats/min and his systolic blood pressure 
ranged from 100 to 190 mm Hg. His oxygen saturation 
was 99% while receiving 4 L via nasal cannulae. Mr 
A’s neck was supple, and he was not diaphoretic.

On neurologic examination, cranial nerves II-X 
were intact. There was no evidence of hemineglect. No 
snout, palmomental, or glabellar reflexes were elicited. 
Grip strength was 5/5 bilaterally, and Mr A was able 
to move his toes on command. His upper extremities 
revealed no rigidity, cogwheeling, or tremor.

Laboratory studies revealed a calcium level of 
9.1 mEq/L, a magnesium level of 1.9 mEq/L, and a 
potassium level of 3.6 mEq/L. Serum glucose levels 
were within normal limits. A complete blood count 
revealed a mild normocytic anemia and a borderline 
elevated white blood cell count. His thyroid-stimulating 
hormone level was 0.43. Rapid plasma reagin and 
human immunodeficiency virus tests had been 
negative the year before; they were not repeated.

A diagnosis of delirium was made. Contributing 
factors were thought to include hypoxia, pneumonia, 
and traumatic brain injury. Recommendations included 
the following: to continue to optimize his respiratory 
status, to treat his infection, and to perform frequent 
neurologic checks observing for signs of increased 
intracranial pressure. Pharmacologic interventions 
for agitation included use of olanzapine (2.5 mg/2.5 
mg/5 mg) and valproic acid (125 mg/125 mg/500 
mg); olanzapine and haloperidol were also available 
on a prn basis. Recommendations for an alternative 
antibiotic were made, as ampicillin can prolong 
the QTc. Repletion of electrolytes and a check of a 
daily electrocardiogram (EKG) were recommended 
to reduce the risk of torsades de pointes.

Over the next several days, Mr A’s olanzapine 
was increased (to 10 mg po tid), valproic acid was 
increased (to 1,000 mg po bid), and haloperidol was 
tapered. On this regimen, his cognition improved 
slowly. Although he was suffering from a Wernicke’s 
aphasia, his attention and orientation improved (to 
where he could state the year, month, and name of 
the hospital). Olanzapine was tapered slowly, and 
valproic acid was continued (due to its antiepileptic 
properties and its ability to decrease impulsivity).

On hospital day 14, he was transferred to 
a rehabilitation center that specializes in the 
care of patients with an acute brain injury.

WHAT IS DELIRIUM?

Broadly defined, delirium designates a disturbance 
of brain or mental function characterized by a clouded 
consciousness and confusion, a disturbance that is 
usually acute and transient (ie, potentially reversible) 
and with a restitutio ad integrum if the underlying 
etiology can be treated. The etymology of delirium is also 
informative. Delirium is derived from the Latin terms 
de, meaning down or away from, and lira, meaning a 
furrow or track in the fields; that is, to be off the track. 
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In the case of a delirious person, his or her brain is off 
track. Other equally descriptive terms include acute 
brain failure, acute confusional state, or encephalopathy.

According to Chédru and Geschwind1 and Mesulam 
and associates,2 inattention is the sine qua non of delirium, 
with difficulties sustaining, focusing, or shifting attention. 
Table 1 contrasts the Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition, Text Revision3 and the 
International Classification of Diseases, Tenth Revision4 
operationalized diagnostic criteria. Both classification 
systems identify inattention and a disturbance in 
consciousness as the hallmarks of delirium. Ancillary 
cognitive features that can overshadow these core features 
include perceptual disturbances and psychosis (eg, 
illusions, visual hallucinations, or persecutory ideation 
that tends to be fleeting and poorly formed), language 
problems (eg, rambling speech or perseveration), or 
problems with memory and orientation. Fluctuation 
in symptomatology over the course of the day is 
characteristic, as is a disturbance in the sleep-wake cycle.5 
A patient can be agitated or apathetic.6 In an extreme 
case, a patient is agitated and awake at night, while barely 
arousable during the day. Affective changes ranging from 
euphoria to abulia can also be observed. Not all features 
of the syndrome must be present; this accounts for why 
delirious patients look different from one another.

In a widely used algorithm that aids in the recognition 
of delirium, the Confusion Assessment Method inquires 
about the presence of a common alteration in mental 
status (one involving both an acute nature and a 
fluctuating course and characterized by inattentiveness) 
in addition to either disorganized thinking or an altered 
level of consciousness (defined as anything but alert).7

WHAT CONDITIONS LOOK LIKE DELIRIUM?

One of the conditions most commonly confused 
with delirium is dementia, a condition considered to 
have an irreversible and progressive alteration in brain 
function, typically with an insidious onset and without 
fluctuations. In general, patients with dementia are 

alert and fail to exhibit clouded mentation. However, 
dementia is a risk factor for delirium; the 2 diagnoses 
are not mutually exclusive, and they may be very 
difficult to separate from one another.8 Several other 
psychiatric syndromes can be confused with delirium, 
eg, Bell’s mania (also called delirious mania),9 a 
category of acute and transient psychotic disorder,10 
chronic psychosis, depression, and catatonia.11 A more 
complete differential diagnosis is provided in Table 2.

WHAT IS RESPONSIBLE FOR DELIRIUM?

The medical causes of delirium are legion. An 
organized approach may be facilitated by use of the 
mnemonic “WHHHIMP,” indicating 7 potentially fatal 
etiologies: Wernicke’s encephalopathy, hypoxemia, 
hypoglycemia, hypertensive crisis, intracranial 
bleeding, meningitis/encephalitis, and poisoning.12 
Table 3 provides a more extensive list of etiologies and 
expands on the original WHHHIMP mnemonic.13

HOW SHOULD DELIRIUM BE ASSESSED?

Awareness of several principles may 
reduce the likelihood of diagnostic errors 
while dealing with delirium.

Delirium “always” has a medical cause. Since 
delirium, by definition, always has a medical cause, 
the identification of such a cause (including a rare 
cause of delirium, eg, paraneoplastic syndrome) 
must be aggressively pursued. In a minority of 
cases of delirium, no etiology can be identified. If 
delirium is overlooked, a patient’s symptoms are 
often falsely attributed to a psychiatric syndrome 
and medical treatments are foregone.

Delirium is often multifactorial. In many cases, 
more than 1 factor is responsible for the development 
of delirium. Failing to understand this may lead 
to premature closure and to the overlooking of 
potentially reversible causes of delirium.

Delirium has no etiologic specificity. Unfortunately, 
delirium is a rather nonspecific response pattern 
of the brain. While many authors, most prominent 
among them the German psychiatrist Karl Bonhoeffer 
(the father of the theologian Dietrich Bonhoeffer),14 
have attempted to delineate etiology-specific deliria, 
the clinical phenomenology does not provide 
enough guidance as to help with the etiology.

Delirium is potentially life threatening. 
Delirium should be suspected in anyone with 
an alteration in mental status; when detected, 
a workup should be initiated urgently.

Delirium can be subtle. In milder, subsyndromal 
cases or in cases with lucid periods, delirium can 
be missed and misdiagnosed.15 The delirium-

Table 1. Diagnostic Criteria for Delirium
Criteria ICD-10 DSM-IV
Impaired consciousness X X
Impaired attention X X
Cognitive problems X X
Perceptual problems X X
Typical time course X
Medical etiology X
Psychomotor changes X
Sleep-wake cycle disturbances X
Emotional disturbances X
Abbreviations: DSM-IV = Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, ICD-10 = International Classification of 
Diseases, Tenth Revision. 
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specific aspects of the mental state (ie, inattention 
and impaired consciousness) can be subtle or 
overshadowed by more striking psychopathology (such 
as psychosis or oppositional behavior), leading to the 
inappropriate application of psychiatric diagnoses. 
In 1 case series of consecutively referred inpatients 
with delirium, 43% of patients were psychotic.16

Our patient, Mr A, fell off a ladder and developed 
delirium (characterized by an acute onset and by 

prominent problems with attention and consciousness). 
At least 1 of the etiologies was obvious: his head 
trauma. However, since delirium is often multifactorial, 
other causes (eg, hypoxemia due to aspiration 
pneumonia) were appropriately considered.

HOW SHOULD AGITATION AND 
DELIRIUM BE ASSESSED?

Since the core principles in the treatment of delirium 
are to identify and to correct the etiologic factor(s) that 
contribute to the patient’s symptoms, a careful review 
of the patient’s medical history and information from 
collateral sources may provide the necessary clues and 
information, especially when the patient is an unreliable 
historian or when his or her underlying medical 
condition (eg, intubation) prevents a clinician from 
obtaining an extensive or accurate history. One should 
also be cynical and consider why Mr A fell off the ladder. 
Was he intoxicated? Might he have been experiencing 
delirium as a consequence of substance withdrawal? In 
addition, laboratory and radiologic data may also shed 
light on contributing factors to the patient’s problems.

As use of, and withdrawal from, pharmacologic 
agents are among the most common iatrogenic causes 
of delirium, a review of current and past medications 
should always be conducted. Delirium may occur when 
certain drugs and substances associated with physiologic 
dependence are discontinued abruptly or when central 
nervous system–active drugs reach supratherapeutic 
levels (with resultant neurotoxicity). Pharmacokinetic 
and pharmacodynamic drug interactions may further 
exacerbate delirium; however, management generally 
entails discontinuing or reducing the dose of the 

Table 2. Conditions That Look Like or Cause Deliriuma

General Cause Specific Cause
Vascular Cerebral arteriosclerosis, circulatory collapse (shock), emboli from atrial fibrillation, patent foramen ovale, endocarditic 

valve, hypertensive encephalopathy, hyperviscosity syndrome, intracranial hemorrhage or thrombosis, polyarteritis nodosa, 
sarcoid, systemic lupus, erythematosus, thrombotic thrombocytopenic purpura

Infectious Bacterial or viral meningitis, Behcet’s syndrome, brain/epidural/subdural abscess, encephalitis, fungal meningitis 
(Cryptococcal, Cocidioidal, Histoplasma), general paresis, human immunodeficiency virus, Lyme disease, malaria, mumps, 
parasitic (toxoplasma, trichinosis, cysticercosis, echinococcosis), typhoid fever, sepsis

Neoplastic Carcinomatous meningitis, paraneoplastic syndromes, space-occupying lesions (such as gliomas, meningiomas, abcesses)
Degenerative Senile and presentile dementias (such as Alzheimer’s or Pick’s dementia, Creutzfeldt-Jakob disease, Huntington’s chorea, 

Wilson’s disease)
Intoxication Chronic intoxication or withdrawal effect of sedative-hypnotic drugs (such as anticholinergics, anticonvulsants, bromides), 

carbon monoxide from burn inhalation, dissociative anesthetics, opiates, tranquilizers
Congenital Aneurysm, complex partial status epilepticus, epilepsy, postictal states
Traumatic Contusion, fat emboli syndrome, heat stroke, laceration, postoperative trauma, subdural and epidural hematomas
Intraventricular Normal pressure hydrocephalous
Vitamin deficiency Deficiencies of B12 (pernicious anemia), niacin (pellagra), and thiamine (Wernicke-Korsakoff syndrome)
Endocrine-metabolic Carcinoid, Cushing’s/Addison’s syndrome, diabetic coma and shock, hepatic or renal failure, hyperthyroidism, hypoglycemia, 

myxedema, paraneoplastic syndromes, parathyroid dysfunction, porphyria, sleep apnea, severe electrolyte or acid/base 
disturbance, uremia, Whipple’s syndrome

Metals Heavy metals (eg, lead, manganese, mercury), other toxins
Anoxia Hypoxia and anoxia secondary to pulmonary or cardiac failure, anemia, anesthesia
Depression-other Catatonia, depressive pseudodementia, hysteria
aAdapted with permission from Cassem et al.12

Table 3. Etiologies of Deliriuma

Withdrawal
Alcohol
Sedative-hypnotics

Wernicke’s encephalopathy
Hypoxia
Hypoperfusion
Hypoglycemia
Hypertensive crisis
Intracranial processes

Stroke
Tumor
Trauma
Bleeding

Infection/inflammation
Meningitis/encephalitis
Systemic

Metabolic/endocrine
Liver
Kidney
Electrolytes
Thyroid and adrenal

Poisoning
Toxins
Medications
Illicit drugs

Seizures
aBased on Cassem et al12 and Caplan et al.13
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offending drug(s) whenever possible. If necessary, 
administration of the necessary antidote(s), eg, naloxone, 
flumazenil, or physostigmine, may be required.

WHICH DRUGS CAN PRECIPITATE DELIRIUM 
WHEN ABRUPTLY WITHDRAWN?

Drug withdrawal syndromes are common in 
general hospital settings.17 Moreover, emergent medical 
and surgical admissions may result in the sudden 
discontinuation of abused drugs, and a history of 
chronic drug use may be difficult to establish in an 
intubated patient. In addition, the physical signs of 
withdrawal are nonspecific (eg, increased temperature, 
tachycardia, or diaphoresis) and may mimic the 
signs of medical illness. Furthermore, while certain 
laboratory results (such as elevated liver enzymes and 
mean corpuscular volume) may indicate heavy alcohol 
use, no laboratory test can confirm the diagnosis.

Alcohol. Alcohol withdrawal may also be accompanied 
by agitation and psychosis. Its treatment often consists of 
the administration of increasing doses of benzodiazepines 
to achieve autonomic system control and to prevent 
alcohol withdrawal seizures. In certain cases, adjunctive 
treatment with neuroleptics or α2 agonists is required, 
especially for cases of delirium tremens manifest 
by an altered mental status and by agitation.18,19

Sedative-hypnotic withdrawal. Sedative hypnotics, 
like alcohol, also result in γ-aminobutyric acid (GABA) 
receptor withdrawal, and, thus, their withdrawal presents 
in a fashion similar to that of alcohol withdrawal. 
Symptom onset is a function of the half-life of the agent 
in question; the shorter the half-life, the quicker the onset 
of withdrawal. Withdrawal symptoms are generally more 
intense with agents (such as lorazepam, oxazepam, and 
alprazolam) associated with a half-life of 10–20 hours. 
Treatment of withdrawal from these agents consists 
of using a drug from the same class, but with a longer 
half-life, such as diazepam or chlordiazepoxide.17

Narcotic withdrawal. Delirium tends to be a rare 
complication of opioid withdrawal; such patients are 
usually able to provide an accurate history of their drug 
use, which prompts replacement therapy. The major 
clinical dilemma arises when differentiating symptoms 
associated with narcotic withdrawal from those due to 
an underlying medical illness. The syndrome is generally 
mild (with abdominal cramping, nausea, emesis, diarrhea, 
rhinorrhea, and general discomfort). Treatment involves 
use of a longer half-life agent, such as methadone, 
which can be tapered during the hospital course. Use of 
clonidine may also help to reduce noradrenergic signs of 
withdrawal; antiemetics may mitigate nausea and emesis.

HOW CAN AGITATION AND DELIRIUM BE MANAGED?

The management of patients with delirium 
must take into account several overarching goals: 
to ensure the safety of the patient and staff, to 
identify and treat the underlying causes, and 
to improve the patient’s level of function.

Cognitive dysfunction, behavioral dyscontrol, and 
other behavioral changes associated with delirium often 
endanger the patient or medical staff.20 The psychiatric 
consultant should always assess for the risk of suicide, for 
self-harm, and for violence; then, a plan to minimize these 
risks should be implemented. Self-destructive or suicidal 
acts may result from underlying cognitive dysfunction 
(along with sensory and perceptual impairment, 
hallucinations, or delusions). In addition, a patient may 
be impulsive and attempt to get out of bed, to wander, 
and to fall (which may lead to further injury or death) 
and attempt to remove IV lines, tubes, or catheters.21

Removal of potentially dangerous items from the room 
and the surrounding area, institution of sitters to provide 
greater supervision, utilization of physical restraints, and 
initiation of pharmacologic treatment are often necessary.

WHICH PHARMACOLOGIC AGENTS EFFECTIVELY 
TREAT AGITATION AND DELIRIUM?

Although the best treatment of delirium is one 
that treats the problem specifically, the symptoms of 
delirium often decrease with use of pharmacologic 
agents. Antipsychotics are most frequently used 
for control of agitation, paranoia, and psychosis 
associated with delirium. In addition, depending on 
the etiology of the agitation, use of benzodiazepines, 
narcotics, and other sedatives may also be employed.

Haloperidol. Haloperidol, administered intravenously, 
is the preferred treatment for agitated delirious patients 
(as described by the guidelines of the American 
Psychiatric Association22) despite the fact that this 
route of administration has not been approved by the 
US Food and Drug Administration and that it now 
carries a “black box warning” associated with the risk of 
ventricular arrhythmia, including torsades de pointes.

Haloperidol has strong dopamine D2 receptor-binding 
affinity; this may explain its efficacy in the treatment 
of delirious patients. It has minimal anticholinergic 
activity and has few active metabolites. The effects of 
haloperidol on blood pressure, pulmonary artery pressure, 
heart rate, and respiration are mild when compared to 
those of IV benzodiazepines and other neuroleptics. 
In addition, it has little effect on respiratory drive. 
Intravenous administration of haloperidol is preferable 
to intramuscular administration since drug absorption 
after intramuscular administration may be inconsistent, 
especially in critically ill patients with hemodynamic 
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instability. In addition, painful intramuscular injections 
can exacerbate paranoia, agitation, and treatment 
noncompliance. Moreover, use of IV haloperidol is 
less likely to produce extrapyramidal symptoms (EPS) 
than is intramuscular or even oral haloperidol.12

IV haloperidol has a mean distribution time of 
11 minutes, with tranquilizing effects generally seen 
in 10–20 minutes. The mean half-life of haloperidol 
when given intravenously is approximately 24 hours. 
Generally, the dose of haloperidol is titrated to the 
severity of the underlying agitation. If agitation is 
mild, it is reasonable to start with 0.5–2.5 mg of IV 
haloperidol, if it is moderate, 5–10 mg IV is given, and 
if severe, 10 mg IV is given at the outset. The clinician 
should adjust the dose to the clinical course, and IV 
doses can be repeated every 15–30 minutes until calm is 
achieved. If marked agitation persists, the previous dose 
can be doubled after 30 minutes. Successive doublings 
may follow, as the goal of ameliorating the agitation is 
sought. Although rarely needed, for persistent agitation, 
continuous infusions of 5–10 mg/h can be initiated.12

Other typical antipsychotics. IV droperidol 
may also reduce agitation in delirious patients. 
Droperidol is more sedating than haloperidol, and, 
thus, care should be taken when used in patients with 
underlying respiratory compromise. In addition, it 
is a more potent α1-adrenergic receptor antagonist 
and thus is more likely to cause hypotension.12

Other neuroleptics that are occasionally administered 
parenterally for agitation include perphenazine 
and chlorpromazine; however, they are more often 
associated with hypotension, arrhythmias, and 
anticholinergic effects than is haloperidol.12

Atypical antipsychotics. Atypical antipsychotics 
(including risperidone, olanzapine, quetiapine, 
aripiprizole, ziprasidone, and clozapine) have also been 
used for the treatment of delirium. While the number 
of studies is limited, there does not seem to be any 
significant difference with regard to the efficacy of 
atypical antipsychotics, and none has shown a greater 
efficacy or an improved safety profile when compared to 
the use of IV haloperidol among delirious patients.23–25

Benzodiazepines. There have been few controlled 
studies of the efficacy of benzodiazepines as monotherapy 
for the treatment of delirium. The limited data 
available suggest that benzodiazepine monotherapy 
is generally ineffective as a treatment for most cases 
of delirium, ie, delirium that is not associated with 
alcohol or GABA receptor withdrawal syndromes.26,27 
However, adding a benzodiazepine as an adjunctive 
agent to haloperidol in the management of a severely 
agitated patient can be helpful, as benzodiazepines may 
reduce the EPS (especially akathisia) of haloperidol.28 
In addition, in several open studies, the combination 
of IV lorazepam with IV haloperidol has resulted 

in greater efficacy and a shorter duration of the 
delirium when compared with use of haloperidol 
alone.29,30 Of the benzodiazepines, lorazepam is most 
commonly used, as it has no active metabolites and 
is least likely to cause respiratory depression.

Narcotics. When pain may be an aggravating 
factor or a cause of delirium, narcotics may be useful. 
Morphine is the most commonly used agent in the 
medical setting. Morphine has very weak anticholinergic 
effects; however, its antihistaminergic activity may cause 
hypotension. Hydromorphone, a more potent narcotic, 
is also well tolerated in appropriate doses. Fentanyl 
and meperidine should be avoided in patients with an 
altered mental status; each has anticholinergic effects, 
and the accumulation of normeperidine, an active 
metabolite of meperidine, may cause neurotoxicity 
and worsening delirium.31 Methadone, with a long 
half-life, is also often used for pain control, and it 
helps to provide stable therapeutic levels of pain relief. 
In addition, it has been associated with N-methyl-d-
aspartate receptor antagonism and decreased mesolimbic 
dopamine release that may help explain the lower rates 
of altered mental status changes seen.32,33 Respiratory 
depression and hypotension are side effects of all 
narcotics, and these should be monitored closely.

Valproate. The addition of IV valproate may be 
considered in the management of severe agitation 
when conventional therapy is inadequate or when 
problematic side effects emerge from the use of 
antipsychotics.34 Its use may be particularly helpful 
in patients who exhibit symptoms of disinhibition 
or impulsivity during episodes of agitation.35

Propofol. When agitation fails to respond to more 
traditional medications, IV sedation may be required. 
Propofol is a short-acting, IV-administered hypnotic 
agent. It is used for the induction and maintenance 
of general anesthesia, for sedation of mechanically 
ventilated adults, and for procedural sedation.36 Clinically, 
propofol is not considered an analgesic, so opioids (such 
as fentanyl) are often combined with propofol to help 
alleviate pain in critically injured patients. It has several 
mechanisms of action, both through potentiation of 
GABA-A receptor activity and also acting as a sodium 
channel blocker.37 Recent research has also suggested the 
endocannabinoid system may contribute significantly to 
propofol’s anesthetic action and to its unique properties.38

Dexmedetomidine. Dexmedetomidine is a highly 
selective α2-adrenoreceptor agonist that has been shown 
to have both sedative and analgesic effects. Compared 
with clonidine, an α2-agonist used for the treatment 
of hypertension, dexmedetomidine has an α2 : α1-
adrenoreceptor ratio of approximately 1,600 : 1 (7 to 
8 times higher than clonidine), making it primarily a 
sedative-anxiolytic like propofol.39 It has no GABAergic 
activity or any anticholinergic activity, and a recent 
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study in cardiac surgery patients has shown low rates of 
postoperative delirium following its administration.40 
Case reports have also highlighted its usefulness in 
the treatment of alcohol withdrawal delirium.41,42

WHAT ARE THE COMMON SIDE EFFECTS OF  
THE ANTIPSYCHOTICS USED TO TREAT DELIRIUM?

Antipsychotics used for the treatment of delirium are 
associated with a variety of adverse effects. These include 
anticholinergic effects, EPS, neuroleptic malignant 
syndrome (NMS), orthostatic hypotension, and, perhaps 
most importantly, the risk of QT interval prolongation 
and torsades de pointes ventricular arrhythmia.

Anticholinergic side effects (including dry mouth, 
urinary retention, constipation, tachycardia, and 
confusion) result from blockade of muscarinic 
cholinergic receptors. They are most often found 
with use of low-potency typical antipsychotics and 
clozapine; these agents are infrequently used to treat 
delirium. Among the antipsychotics typically used 
to treat delirium (eg, haloperidol and most atypical 
antipsychotics), anticholinergic side effects are rare. 
However, higher doses of the atypical antipsychotics 
olanzapine and quetiapine can result in anticholinergic 
effects, and one must monitor patients for these side 
effects when using these medications at high doses.

EPS—dystonia, akathisia, and parkinsonism—occur 
most often with antipsychotics that are potent D2 
receptor blockers. Among agents most frequently used 
to treat delirium, these include haloperidol, risperidone, 
and, at higher doses, olanzapine. Interestingly, 
however, EPS are much less common with use of IV 
administration of haloperidol43,44; such rates are seen 
much less often when haloperidol is given via the IV 
route than orally or intramuscularly. The reason that 
EPS occur at markedly lower rates via the IV route 
is not known, though presumably this phenomenon 
is related to the avoidance of first-pass metabolism 
through the gut and the liver with IV administration.

NMS is a syndrome associated with the administration 
of antipsychotics. Symptoms of NMS include confusion, 
fever, autonomic instability, and a lead-pipe rigidity; 
substantially elevated levels of creatine phosphokinase 
(CPK) are very common. Though it is more commonly 
considered in patients who have primary psychotic 
illnesses, NMS has been observed in patients who receive 
antipsychotics for the treatment of delirium.45 Risk factors 
for NMS appear to include the type of antipsychotic 
used (NMS appears to occur more commonly with 
agents associated with EPS such as oral haloperidol) and 
appears to occur more frequently when these agents are 
given at higher doses.45,46 There is some question about 
whether treatment with atypical antipsychotics causes an 
“incomplete” form of NMS, with fewer motor symptoms 

and less of an elevation of CPK, but the existing literature 
suggests that such a syndrome appears to be associated 
with clozapine but not the atypicals (such as risperidone) 
that do have significant D2 receptor activity.47,48

Orthostatic hypotension, a significant drop in blood 
pressure upon sitting or standing, is related to blockade 
of α1 receptors. Among antipsychotics commonly 
used to treat delirium, orthostatic hypotension is 
most common among patients receiving quetiapine or 
risperidone. This is an important effect since patients with 
delirium—who have ongoing medical issues and are often 
deconditioned—are already at substantial risk of falls.12

One final and important adverse effect associated 
with antipsychotics is prolongation of the corrected 
QT interval (QTc). The QT interval is measured on 
the EKG from the beginning of the QRS complex to 
the end of the T wave, and it represents ventricular 
depolarization and repolarization within the heart. The 
QT interval has a characteristic length of 400–450 ms 
when corrected for heart rate; when the QTc is over 
500 ms, it is considered as clearly prolonged. When the 
QTc prolongs, it serves as a substantial risk factor for 
torsades de pointes, a malignant polymorphic ventricular 
arrhythmia that may result in sudden death.12

It appears that all antipsychotics can cause QTc 
prolongation. Though there has not been a systematic 
study of the comparative QTc prolongation caused 
by antipsychotics in delirious patients, a study of 
antipsychotic administration in healthy volunteers 
found differential QTc prolongation depending on the 
agent.49 In that study, olanzapine and (oral) haloperidol 
appeared to cause the least prolongation of the QTc. 
Though haloperidol appears to be associated with limited 
prolongation of the QTc when given orally, IV haloperidol 
has been associated with QTc prolongation and with 
over 2 dozen cases of torsades de pointes; therefore, 
clinicians should be aware of significant QTc changes 
when this agent is used to treat patients with delirium.12

HOW DOES ONE MANAGE THE RISK OF 
TORSADES DE POINTES IN A PATIENT 
RECEIVING ANTIPSYCHOTICS FOR DELIRIUM?

First, it is important to monitor the QTc interval 
before and after administration of antipsychotics. 
Fortunately, the vast majority of patients admitted to 
medical or surgical units have had a baseline EKG 
from admission. If the patient’s baseline QTc is > 500 
ms, or if the QTc prolongs to that length or increases 
by an absolute value of 60 ms with administration of 
an antipsychotic, alternatives should be considered.

In addition to simply monitoring the QTc, measures 
should be taken to reduce the risk of QTc prolongation. 
When antipsychotics (and especially IV haloperidol) 
are used, other QT-prolonging medications (such 
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as macrolide antibiotics, fluoroquinolones, tricyclic 
antidepressants, or amiodarone) (Table 4)50,51 should 
be avoided when other alternatives are available. Low 
potassium and low magnesium are associated with 
both QTc prolongation and torsades de pointes, and, 
where possible, levels of potassium and magnesium 
should be repleted to high-normal levels.

If the QTc interval becomes prolonged, several 
alternatives are available, depending on the clinical 
situation and the extent of the QTc prolongation. If 
the QTc interval has increased to slightly over 500 ms 
and the patient clearly would benefit from use of an 
antipsychotic, using a low dose of an antipsychotic that 
may have a lesser propensity for QT prolongation (eg, 
olanzapine) is an option. If the QTc has been substantially 
prolonged or rather high doses of an agent are needed, 
benzodiazepines can be used urgently for more immediate 
sedation and treatment of agitation. Finally, if agitation or 
confusion are mild and can be managed temporarily with 
nonpharmacologic methods, it is often the case that with 
time and repletion of potassium or magnesium, the QTc 
will normalize and antipsychotics can be restarted.50,51

WHAT SIDE EFFECTS ARE ASSOCIATED 
WITH OTHER PHARMACOLOGIC AGENTS 
USED TO TREAT DELIRIUM?

A number of other agents (including benzodiazepines, 
propofol, and narcotic analgesics) are sometimes 
given to patients with delirium. These treatments 
are not typically associated with anticholinergic 
effects, orthostatic hypotension, EPS, or QTc 
prolongation. However, these agents can generate 
side effects (eg, oversedation, respiratory depression, 
and gait disturbance and with benzodiazepines, risk 
of paradoxical disinhibition) that limit their use 
among patients with delirium. Furthermore, these 
agents frequently worsen confusion (indeed, they are 

common causes of delirium), and for this reason, they 
are much less commonly used to treat delirium.

Finally, the selective α2 agonist dexmedetomidine is 
generally well tolerated; the most common side effect of 
treatment appears to be bradycardia.52,53 At this stage, its 
use is more limited by reduced availability and experience 
(especially outside of ICUs) than by its side effect profile.

HOW COSTLY IS DELIRIUM?

Remarkably, the care of delirious patients accounts 
for approximately 1% of the annual US gross domestic 
product54 and is associated with increased length of 
stay, complications, and poor outcomes (including 
increased mortality).55–59 In a prospective study of 
224 consecutive mechanically ventilated medical ICU 
patients (without coma), costs were significantly higher 
(1.6 times higher) for those with at least 1 episode of 
delirium versus those without delirium, after adjustment 
for age, comorbidity, severity of illness, degree of organ 
dysfunction, nosocomial infections, hospital mortality, 
and other potential confounders. Given that delirium 
developed in the majority of mechanically ventilated 
medical ICU patients,60 the cost savings and reduction 
of suffering would be substantial if the course of 
delirium could be shortened or, better yet, prevented.

CAN WE PREVENT DELIRIUM?

Given the high prevalence of delirium in the general 
hospital, its occurrence seems inevitable. Those who are 
elderly or who get sick enough are prone to mental status 
changes. While for some, the proverbial “horse has already 
left the barn” by the time of hospital admission, the 
majority of cases of delirium develop after admission.61

To prevent delirium, one must start with an analysis 
of risk factors. Risk factors for delirium can be divided 
into 3 overlapping categories: modifiable risk factors, 
nonmodifiable risk factors, and risks that may not be risks 
at all. Modifiable risk factors include sleep deprivation, 
impairments of vision and/or hearing, dehydration, 
iatrogenic and other complications of being an inpatient 
(most notably, having an infection), and polypharmacy62; 
depressive illness is also a risk for delirium.63 While it 
is a correctable condition, it may not be a correctable 
risk factor; aside from elective surgery, there are few 
inpatient circumstances wherein it can be addressed 
before delirium onset. Nonmodifiable risk factors include 
advanced age, acute and chronic illness, and so-called 
“organic” brain diseases (most notably the dementias),62 
especially when executive dysfunction is present.63 
Our patient, Mr A, will forever be considered at high 
risk for delirium because of his traumatic brain injury. 
Finally, we come to risks that may not be risks at all (eg, 
restraints and Foley catheters).64 The implementation 

Table 4. A Partial List of Agents Associated With QT-Interval 
Prolongationa

Antimicrobial agents
Macrolide antibiotics (eg, erythromycin, clarithromycin)
Fluoroquinolones (eg, levofloxacin)
Antifungal agents (eg, ketoconazole)
Pentamidine

Antiarrhythmic drugs
Class 1a antiarrhythmics (eg, quinidine)
Class 3 antiarrhythmics (eg, amiodarone)

Psychotropic medications
Tricyclic antidepressants (eg, amitriptyline, doxepin)
Typical antipsychotics (eg, thioridazine)
Atypical antipsychotics (eg, ziprasidone)

Miscellaneous
Methadone

aBased on Haddad and Anderson50 and Gupta et al.51
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of these measures often conveys that a mental status 
change or a deliriogenic condition is already afoot.

It is also crucial to ask what we seek to prevent. 
Delirium is not, strictly speaking, a disease; rather, it is 
a cluster of symptoms that is shared by a vast number 
of other diseases and conditions. Therefore, when 
delirium prevention is sought (eg, by paying proactive 
attention to the risk for alcohol withdrawal), is this 
delirium prevention or the prevention of illnesses 
that themselves may or may not subsequently trigger 
delirium? The distinction may not really matter. 
Conversely, surrogate terms for delirium such as 
confusion or agitation only capture a component of a 
broader syndrome. If these symptoms are prevented, is 
delirium actually being prevented or just ameliorated?

Keeping the above points in mind, prevention 
strategies can be divided into positive (“doing something”) 
and negative (“not doing something”) categories. 
Among the positive strategies are some old standbys (eg, 
providing frequent active and passive orientation cues 
that include displays of calendars, use of note boards, 
nursing reminders, and lengthy family visitations). 
In what is perhaps the best-known study of delirium 
prevention, Inouye and colleagues65 implemented 
either usual care or an extensive array of orientation, 
mobilization, sleep correction, sensory optimization, 
and hydration protocols among 852 geriatric patients 
admitted to either a regular or a specialized unit. Delirium 
incidence (as measured by the Confusion Assessment 
Method) decreased significantly by these means, though 
severity and recurrence rates were unaffected.65 

Other positive interventions include proactive 
geriatrics consultation that may decrease delirium 
incidence66 and prophylactic low-dose haloperidol 
(~1.5 mg/d) that may reduce the severity and duration 
of delirium; however, the latter was not shown to be 
strictly preventative.67 Data from a large, randomized, 
double-blind, placebo-controlled study of olanzapine and 
placebo in elderly joint replacement patients68 revealed 
that 10 mg of olanzapine administered perioperatively 
reduced the incidence of postoperative delirium (from 
40% to 14%) and increased the likelihood of discharge to 
home (versus a rehabilitation facility). A similar strategy 
using risperidone reduced the incidence of delirium.69 
Negative prevention measures include avoidance of 
medications associated with the onset of delirium (eg, 
benzodiazepines and those agents with anticholinergic 
properties). While the delirium prevention literature is 
sparse, it is not surprising that little attention has been 
paid to negative strategies; in fact, it has been shown 
conclusively (albeit inadvertently) that benzodiazepines 
reliably worsen delirium27; nonetheless, this class 
of medications is still prescribed frequently for the 
“sedation” of the agitated and delirious patient.

Obstacles to delirium prevention include a small 
and shaky evidence base, hindered by suboptimal study 
designs70 and difficulty implementing nonpharmacologic 
strategies (as they are highly labor and training intensive). 
The latter issue was demonstrated by Inouye et al71 in 
the very hospital wherein they conducted the partially 
successful prevention trial. This problem may reflect 
an underemphasis in practice on nonpharmacologic 
techniques for delirium prevention or mitigation at the 
same time that there is a philosophical overemphasis 
on the idea that environment is the dominant factor in 
deliriogenesis. This can lead to a paradoxical situation 
in which there is a strong push to pharmacologically 
“sedate” a patient, while the pathophysiologic workup 
for mental status change is stalled since the patient is 
thought to suffer from an entity such as the so-called 
“ICU psychosis” (in which the ICU itself is mistakenly 
held to be the etiologic culprit). Whether we mitigate 
or prevent delirium and whether we prevent its 
primary causes or its secondary manifestation may 
not matter from a patient-suffering point of view, 
but it does matter in terms of how staff and family 
members are affected by the delirious patient.

CONCLUSION

Delirium is a common and dread complication 
associated with myriad conditions and medications. 
Early recognition and timely treatment can reduce 
morbidity, hospital length of stay, health care 
costs, and mortality. Educational efforts directed 
at the prevention, the diagnosis, and the effective 
resolution of the syndrome are sorely needed.
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